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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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COMBINED ASSIGNMENT AND DECUARATION

For gond and valaable consideration, the recsipt of which & hereby acknowledged, the
person{s) named below {referred 10 as "INVENTOR" whether singolar or plural) has sold,
assigned, and transferred and does hereby sell, assign, and transfer to Perceplive Automata, Inc.,
8 Delaware Corporstion, having o place of business at 230 Somerville Ave, Somerville, MA
02143 ("ASSIGNEE™, for itself and us successors, transforees, and assigaees, the following:

1. The entire worldwide right, title, and interest in all inveations and
fmproveneis CSURJECT MATTER™) that are disclosed in any of the foltowing patent
apphication{s}, Registered Community Desigals), international  application{s) hiled
according o the Patent Cooperation Treaty (PCT), or ULS, national phase applicvation(s)
{collectively, the “APPLICATIONT}, and any patents msuing thereon (CPATENT
RIGHTS

¢« U5, Application No. 16/812,568, entitled SYSTEM AND METHOD OF
PREDICTING HUMAN INTERACTION WITH VEHICLES, filed on
July 16, 2009, which ix g contipnation of ULS, Application No, 15/830,549,
filed on December 4, 2017 which claims prionity from a provisionad
application, filed on July §, 2017, now bearing U8, Application No.
62/328,771.

2. The entive worldwide right, tde, and interest in and o

{a} the APPLICATION: (b} all applications claiming pricrity from the APPLICATION;
o all provistonal, wility, divisional, contimuation, substitute, repewal, reissoe, and other
applications related thereto that have been or way be filed in the United States or elsewhere
iy the world; () all patents (incloding refssues and re-oxaminations) that may be granted
o the applications set forth 1 G, (), and (¢} above; and (o) all right of priordy m the
APPLICATION and in any uaderlving provisional or foreign application, together with all
rights to recover damages for infringament of provisional rights.

INVENTOR agrees that ASSIGNEE may apply for and receive patents for SUBJECT
MATTER in ASSIGNEE s own rame.

INVENTOR agrees to do the following, when requested, and without farther consideration,
in order 1o carry out the infent of this Assignment: {1} execute all oaths, assignments, powers of
atterney, applications, and other papers secessary or desirable 1o fully secure to ASSIGNEE the
rights, titles and intorests horedn conveved; (2) communicate o ASSIGNEE all known facts
refating 1o the SUBJECT MATTER; and (3} generally do all lawful acts that ASSIGNEE shall
consider desirable for securing, malataining, and enforcing worldwide patent protection relating
to the SUBJECT MATTER and for vesting in ASSIGNEE the rights, titles, and interests herein
conveyed., INVENTOR further agrees to provide any successor, assign, or legal representative of
ASSIGNEE with the benefits and assistance provided to ASSIGNEE hercander.

INVENTOR represents that INVENTOR has the vights, titdes, and mferests 1o convey as
set Forth herein, and covenants with ASSIGNEE that the INVENTOR has not made and will sot

taof2
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| Application & H312,560

hereafter make any assignment, grant, montgage, Hcense, or other agreement affecting the rights,
titles, and tnterests herein conveyed,

INVENTOR grants the attorney of record the power to insert on this Assigmbent any
further dentification that may be necessary or desirable in order to comply with the miles of the
United States Patent and Trademark Office or other authority for recordation of this decwument.

This Assignment may be execuied in one or wiore counterparts, each of which shall be
deemed an original and all of which may be taken together as one and the same Assgnment.

By signing below, INVENTOR further atiests to the following:

The APPLICATION was made or authorized o be made by INVENTOR.
¢ INVENTOR believes that INVENTOR s the original Inventor or an
original joint inventor of a claimed invention in the APPLICATION,

INVENTOR hereby acknowledges that any willfal false statement made 1n this document

is punishable under 18 U.S.C, 1001 by fine or imprisomment of not more than five (8) years, or
both,

Name and Signature Date of Signatore (REQUIRED)

Casantl “&«{,ﬁs& {iuﬂwmg a/5/2019

Samuel English Anthony

Name and Signature Date of Stgaature (REQUIRED)
g"a{u{y fMisra 9/10/2018

Kshitij Misra

Name and Signature Bate of Signatwre (REQLUIRED)

é?w,n; iﬂa@mr Fallew 107872019

Avery Wagner Faller
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35447-43490/US
(@)

SYSTEM AND METHOD OF PREDICTING HUMAN INTERACTION WITH

VEHICLES

Inventors:
Samuel English ANTHONY
Kshitij MISRA
Avery Wagner FALLER
CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This application is a continuation of U.S. Patent Application 16/828,823, filed on
March 24, 2020, which is a continuation of U.S. Patent Application 16/512,560, filed on July
16, 2019, now U.S. Patent No. 10,614,344, issued on April 7, 2020, which is a continuation
ol U.S. Patent Application 15/830,549, filed on December 4, 2017, now U.S. Patent No.
10,402,687, issued on September 3, 2019, which claims priority under 35 U.S.C. § 1 19(e) to
U.S. Provisional Application No. 62/528,771, filed July 5, 2017, the contents of each of

which are incorporated by reference herein.

TECHNICAL FIELD
[0002] The present disclosure relates generally to data analytics, and in particular, to
predicting human interaction with vehicles.

BACKGROUND

[0003] The ability a driver ol a car (o look at a person—who is walking, driving another
car, or riding a bike on or near a street—and predict what that person wants to do may be the
single most important part of urban driving. For example, when a driver of a car sees people
near the car, determining whether one person will cross the street, whether another person

will remain standing on a street corner, and whether yet another person will change lanes on
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his or her bicycle is necessary to safely drive the car and avoid hitting the people. This
ability is so fundamental, that opcrating in citics without it would be nearly impossiblc.
[0004] Fortunately, human drivers have such a natural ability to predict a person’s
behavior. In fact, they can do it so effortlessly, that they often do not even notice that they
are doing it. However, compulers and autonomous driving vehicles cannot adequately
predict the behavior of people, especially in urban environments.
[0005] For example, autonomous driving vehicles may rely on methods that make
decisions on how to control the vehicles by predicting “motion vectors” of people near the
vehicles. This is accomplished by collecting data of a person’s current and past movements,
determining a motion vector of the person at a current time based on these movements, and
extrapolating a future motion vector representing the person’s predicted motion at a future
time based on the current motion vector. However, the methods do not predict a person’s
actions or movements bascd on other obscrvations besides his or her current and past
movements, which lead to inferior results in predicting the person’s future behavior.
SUMMARY OF THE INVENTION
[0006] Systems and methods [or predicling user interaction with vehicles enabling
motorists, cyclists, and pedestrians to anticipate the actions of other motorists, cyclists, and
pedestrians. In some embodiments, a computing device receives a first at least one of an
image and a video segment of a road scene, the first at least one of an image and a video
segment being taken from a perspective of a participant in the road scene, the first at least one
of an image and a video segment including at least one of a pedestrian, a cyclist, and a motor
vehicle. In some embodiments, the computing device generates stimulus data based on the
first at least one of the image and the video segment, the stimulus data comprising at least one
of the first at lcast onc of the image and the vidco scgment, and an altcred version of the first

at least one of the image and the video segment. In some embodiments, the computing
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device transmits the stimulus data to a user interface. In some embodiments, the computing
device receives a plurality of responsce data from the uscr interface, the responsc data
including user inputted data by associated with the stimulus data, the user inputted data
including at least one of an action and a likelihood of the action corresponding to at least one
of the pedestrian, the cyclist, and the motor vehicle associated with the road scene. In some
embodiments, the computing device aggregates a subset of the plurality of response data
corresponding to one of the first at least one of the image and the video segment to form
statistical data. In some embodiments, the computing device creates a model based on the
statistical data and applies the model to a second at least one image or video segment. In
some embodiments, the computing device generates a prediction of user behavior in the
second at least one image or video segment based on the application of the model to the
second at least one image or video segment.

[0007] In some cmbodiments, creating the model further compriscs training a superviscd
learning algorithm, the supervised learning algorithm including at least one of a random
forest regressor, a support vector regressor, a simple neural network, a deep convolutional
neural network, a recurrent neural network, and a long-short-term memory (LSTM) neural
network. In some embodiments, generating the stimulus data further comprises manipulating
at least one of pixel data or array data associated with the first at least one of the image and
the video segment and creating a manipulated data file including the manipulated at least one
of pixel data or array data associated with the first at least one of the image and the video
segment. In some embodiments, the manipulated data file includes a looped version of
extracted frames from the first at least one of the image and the video segment. In some
embodiments, the action includes one of the at least one of the pedestrian, the cyclist, and the
motor vchicle staying in place, changing lancs, and crossing a strect, and the likelihood of the

action includes an ordinal value associated with a probability of the action. In some
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embodiments, the statistical data is associated with a parameter of the subset of the plurality
of responsc data, the parameter including at lcast onc of a content of a responsce, a time
associated with entering a response, and a position of an eye of a human observer associated
with the response, the position being measured with respect to a display associated with the
user interface. The parameter is [urther associated with at least one of a central tendency, a
variance, a skew, a kurtosis, a scale, and a histogram. In some embodiments, the second at
least one image or video segment is associated with a live road scene. In some embodiments,
the computing device further comprises receiving the second at least one image or video
segment from another computing device associated with a vehicle participating in the live
road scene. In some embodiments, the second at least one image or video segment is the
same as the first at least one image or video segment and the computing device further
compares the prediction of user behavior with the statistical data to generate an error signal
and adjusts at Icast onc wcight associated with thc modcl bascd on the crror signal.
[0008] These and other capabilities of the disclosed subject matter will be more fully
understood after a review of the following figures, detailed description, and claims. Itis to be
understood that the phraseology and terminology employed herein are (or the purpose ol
setting forth illustrative examples of the invention, and the description should not be regarded
as limiting.

BRIEF DESCRIPTION OF FIGURES
[0009] Various objectives, features, and advantages of the disclosed subject matter can be
more fully appreciated with reference to the following detailed description of the disclosed
subject matter when considered in connection with the following drawings, in which like
reference numerals identify like elements.
[0010] FIG. 1 is a system diagram of a nctworked system for predicting human bchavior

according to some embodiments of the present disclosure.
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[0011] FIG. 2A is a flow chart showing a process of predicting human behavior,
according to somc cmbodiments of the present disclosurc.

[0012] FIG. 2B shows an example of a derived stimulus, according to some embodiments
of the present disclosure.

[0013] FIG. 3 is a system diagram showing a sensor system associaled with a vehicle,
according to some embodiments of the present disclosure.

[0014] FIG. 4 shows a process of generating derived stimuli from raw camera or sensor
data in the vehicle, according to some embodiments of the present disclosure.

[0015] FIG. 5 is a flowchart showing a process of collecting predictions and other
information from human observers based on derived stimuli, according to some embodiments
of the present disclosure.

[0016] FIG. 6 shows a data structure associated with tracking video frame data, according
to some cmbodiments of the present disclosurc.

[0017] FIG. 7 is a flowchart showing a process for producing summary statistics of a
video frame or derived stimulus according to some embodiments of the present disclosure.
[0018] FIG. 8 is a [lowchart showing a process of (raining a learning algorithm using
summary statistics, according to some embodiments of the present disclosure.

[0019] FIG 9. is a flowchart showing a process of predicting the state of mind of road
users using a trained learning algorithm, according to some embodiments of the present
disclosure.

[0020] FIG. 10 is a diagram showing an example of an application of a context user
prediction process in an automobile context, according to some embodiments of the present

disclosure.
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DETAILED DESCRIPTION
[0021] Systcms and methods arc described for judging the behavior of pecople ncar a
vehicle in a way that more closely resembles how human drivers would judge the behavior.
For example, in one embodiment, a group of users (or human observers) view sample images
of people (such as pedestrians) near streets and/or vehicles and indicate or are measured f[or
their understanding of how they believe the people will behave. These indicators or
measurements are then used as a component for training an algorithm that predicts how
people will behave in a real-world context. In other words, after being trained based on the
reactions of human observers to sample images in a training environment, the algorithm is
able predict actual pedestrian behavior in a real-world environment.
[0022] In a further implementation, human observers are presented with small samples of
video data that have been modified to focus the observers on aspects of the samples most
likely to be relevant to predicting pedestrian or other driver behavior, and to climinate aspects
which are not relevant to prediction such behavior. Large sets of observers are asked to score
the samples of video data on a continuum, and the scored samples are collected. The overall
collection of scores on the continuum comprises a distribution of “scores.” The parameters ol
this distribution are then used to construct a target for the learning model of an algorithm for
subsequently predicting pedestrian or driver behavior in a real-world environment.
[0023] FIG. 1 is a system diagram of a networked system for predicting human behavior
according to some embodiments of the present disclosure. FIG. 1 shows a vehicle 102, a
network 104, a server 106, a user response database 110, a user terminal 108, a model
training system 112 and a prediction engine 114.
[0024] The vehicle 102 can be any type of manual or motorized vehicle such as a car,
bus, train, scootcr, or bicycle. As described in more dcetail below, the vehicle 102 can include

sensors for monitoring the environment surrounding the vehicle. In one implementation, the
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sensors can include a camera affixed to any portion of the vehicle for capturing a video of
people necar the vehicle.

[0025] The network 104 can be any wired and/or wireless network capable of receiving
sensor data collected by the vehicle 102 and distributing it to the server 106, the model
training system 112, and, through the model training system 112, the prediction engine 114.
[0026] The server 106 can be any type of computer system capable of (1) hosting
information (such as image, video and text information) and delivering it to a user terminal
(such as user terminal 108), (2) recording responses of multiple users (or human observers) to
the information, and (3) delivering such information and accompanying responses (such as
responses input via user terminal 108) back to the network 104.

[0027] The user response database 110 can be any type of database or data storage system
capable of storing the image, video, and text information and associated user responses and
subscquently recalling them in responsc to a query.

[0028] The model training system 112 can be implemented in any type of computing
system. In one embodiment, the system 112 receives the image, video, and/or text
information and accompanying, or linked, user responses [rom the database 110 over the
network 104. In some embodiments, the text segments are discrete values or free text
responses. The model training system 112 can use images, video segments and text segments
as training examples to train an algorithm, and can create labels from the accompanying user
responses based on the trained algorithm. These labels indicate how the algorithm predicts
the behavior of the people in the associated image, video, and/or text segments. After the
labels are created, the model training system 112 can transmit them to the prediction engine
144.

[0029] The prediction engine 114 can be implemented in any computing system. In an

illustrative example, the engine 114 includes an algorithm that has been trained by the model
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training system 112. This trained algorithm is able to estimate a label for a new (e.g., an
actual “rcal-world”) imagc, vidco, and/or tecxt scgment bascd on the labels and associated
image, video, and/or text segments that it received from the model training system 112. In
some embodiments, this label comprises aggregate or summary information about the
responses ol a large number of users (or human observers) presented with similar image,
video, or text segments while the algorithm was being trained.

[0030] FIG. 2A is a flow chart showing a process of predicting human behavior,
according to some embodiments of the present disclosure. In one implementation, video or
other data is captured by a camera or sensor mounted on the vehicle 102. The camera or
other sensor can be mounted in a fixed or temporary manner to the vehicle 102. Of course,
the camera does not need to be mounted to an automobile, and could be mounted to another
type of vehicle, such as a bicycle. As the vehicle travels along various streets, the camera or
scnsor capturcs still and/or moving imagcs (or other scnsor data) of pedcestrians, bicycles,
automobiles, efc. moving or being stationary on or near the streets. In step 202, this video or
other data captured by the camera or other sensor is transmitted from the vehicle 102, over
the network 104, and (o the server 106 where it is stored.

[0031] Then, in step 204, video frames or segments are extracted from the stored video or
other data and are used to create stimulus data including derived stimulus (or stimuli). In one
implementation, the derived stimulus corresponds to a scene in which one or more humans
are conducting activities (e.g., standing, walking, driving, riding a bicycle, ezc.) beside or on a
street and/or near a vehicle. As explained in more detail below for example in step 214 and
in the text accompanying FIG. 9, as part of the training process for the prediction algorithm,
human observers view the derived stimulus and predict how they believe the humans shown
in the derived stimulus will act. In yct a further implementation, after the video frames or

segments are extracted from the stored data, the derived stimulus is generated by
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manipulating the pixels or equivalent array data acquired from the camera or other sensor in
step 204, producing a ncw data filc that conveys a portion of the information from the
original video with certain aspects highlighted or obscured, as described below in FIG 4.
[0032] FIG. 2B shows an example of a derived stimulus, according to some embodiments
of the present disclosure. As shown, three non-consecutive [rames 220, 222, 223 and 224,
are extracted from a short segment of video. A copy of the first frame is made 220. On the
copy of the first frame 220, a box 221 is drawn around the figure of interest, highlighting that
figure. The copy of the first frame 220 and the three extracted frames 222, 223, and 224 are
then recombined into a short video segment that loops. This encourages human observers to
focus on a figure of interest in the video segment.

[0033] In step 206, the derived stimulus is transmitted from the server 106 and displayed
to a large number of users (or human observers) on the user terminal 108 (or multiple
terminals 108). The terminal(s) 108 prompt the human obscrvers to predict how the people
shown in the derived stimulus will act, and upon viewing the displayed stimulus, the
observers input their responses corresponding to their predictions. For example, in the
derived stimulus shown in FIG. 2B, the human observers may predict that the bicyclist will
continue riding to the left in the figure. In other derived stimuli, the responses may predict
whether a first person in the stimulus will cross the street, another person will remain
standing on a street corner, and yet another person will change lanes on his or her bicycle. In
an illustrative embodiment, the human observers may make a continuous or ordinal judgment
about the state of mind or the predicted behavior of the people shown in the derived stimulus
and record that judgment. For example, the human observers may select an appropriate icon
displayed on the terminal(s) 108 by clicking a mouse or by pressing a key to indicate their
judgment or prediction. The judgment or prediction may correspond to the human obscrvers’

assessment of the state of mind of the person in the derived stimulus or other awareness or
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intention that would be relevant to a hypothetical driver who sees the person in the derived
stimulus while driving. In step 208, the derived stimulus and associatcd human obsecrver
responses are transmitted from the terminal(s) 108 to the server 106 and recorded in the user
response database 110.

[0034] In step 210, summary slatistics are generated based on the user responses. For
example, the statistics may characterize the aggregate responses of multiple human observers
to a particular derived stimulus. For instance, if the derived stimulus shows a pedestrian
walking on a sidewalk towards an intersection, the response can be categorized in terms of
how many human observers believe that the pedestrian will stop upon reaching the
intersection, continue walking straight across the intersection, turn a corner and continue
walking along the sidewalk without crossing the intersection, efc. These summary statistics
can characterize the human observer responses in terms of certain parameters associated with
the statistics, such as a content of a responsc, a time associated with entering a responsc, and
a position of an eye of a human observer associated with the response. The parameters can
also be associated with a (1) central tendency, variance, skew, kurtosis, scale, or histogram.
For example, the amount of time users ook to input their responses can be characterized in
terms of central tendency, variance, skew, kurtosis, scale, histogram. Also, the statistics can
include a parameter that additionally or alternatively characterizes the movement of the
human observers’ eyes relative to a display when making the judgments in terms of central
tendency, variance, skew, kurtosis, scale, histogram or two-dimensional distribution. In one
embodiment, the statistics are stored in the user response database 110 with an index that
identifies the raw video or sensor data from which the derived stimulus was generated. In a
further embodiment, the statistics stored in the database 110 cover a large set of images of
pcoplc on or necar roads and arc catcgorized in a number of different catcgorics, such as

pedestrian, driver, motorcyclist, bicyclist, scooter driver, self-balancing scooter rider,
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unicyclist, motorized wheelchair user, skateboarder, or others. Moreover, the statistics are
respectively stored along with, or linked to, the imagcs of the derived stimuli corresponding
to the statistics.

[0035] In step 212, the stored statistics and corresponding images (e.g., the video frames
or segments that were extracted [rom the video or other data (captured [rom the camera or
sensor of the vehicle 202)) are sent over the network 104 to the model training system 112
and used to train a prediction algorithm. For example, the collection of images and statistics
can be used to train a supervised learning algorithm, which can comprise a random forest
regressor, a support vector regressor, a simple neural network, a deep convolutional neural
network, a recurrent neural network, a long-short-term memory (LSTM) neural network with
linear or nonlinear kernels that are two dimensional or three dimensional, or any other
supervised learning algorithm which is able to take a collection of data labeled with
continuous valucs and adapt its architccturc in terms of weights, structure or other
characteristics to minimize the deviation between its predicted label on a novel stimulus and
the actual label collected on that stimulus using the same method as was used on the set of
stimuli used (o train that network. The model is given data which comprises some subset of
the pixel data from the video frames that the summary statistics were generated from. In one
implementation, this subset includes the pixel data contained in a box (such as the box 221
shown in FIG. 2B) drawn to contain the boundaries of the person, cyclist, motorist and
vehicle, or other road user, including their mode of conveyance. In some other
implementations, it also includes the entire pixel data from the rest of the image. In one of
those implementations, that pixel data is selected according to criteria such as the salience of
those features in terms of contrast, lighting, presence of edges, or color. In an additional

implementation, the featurcs can include descriptive mceta-data about the images such as the
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dimensions and location of the bounding box, the shape of the bounding box or the change in
sizc or position of the bounding box from onc frame to the next.

[0036] In step 214, the prediction engine 114 uses the trained model from the model
training system 112 to predict the actual, “real-world” or “live data’ behavior of people on or
near a road. In one embodiment, the prediction engine 114 receives “live data” that matches
the format of the data used to train the trained model. For example, if the trained model was
trained based on video data received from a camera on the vehicle 102, the “live data” that is
input to the algorithm likewise is video data from the same or similar type camera. On the
other hand, if the model was trained based on another type of sensor data received from
another type of sensor on the vehicle 102, the “live data” that is input to the prediction engine
114 likewise is the other type of data from the same or similar sensor.

[0037] The trained model or algorithm makes a prediction of what a pedestrian or other
person shown in the “live data” would do bascd on the summary statistics and/or training
labels of one or more derived stimulus. The accuracy of the model is determined by having it
make predictions of novel derived stimuli that were not part of the training images previously
mentioned but which do have human ratings attached to them, such that the summary
statistics on the novel images can be generated using the same method as was used to
generate the summary statistics for the training data, but where the correlation between
summary statistics and image data was not part of the model training process. The
predictions produced by the trained model comprise a set of predictions of the state of mind
of road users that can then be used to improve the performance of autonomous vehicles,
robots, virtual agents, trucks, bicycles, or other systems that operate on roadways by allowing
them to make judgments about the future behavior of road users based on their state of mind.
[0038] FIG. 3 is a systcm diagram showing a scnsor systcm associatcd with a vehicle,

according to some embodiments of the present disclosure. FIG. 3 shows a vehicle 306 with
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arrows pointing to the locations of its sensors 300, a local processor and storage 302, and
rcmote storage 304.

[0039] Data is collected from cameras or other sensors 300 including solid state Lidar,
rotating Lidar, medium range radar, or others mounted on the car in either a fixed or
temporary capacily and oriented such that they capture images of the road ahead, behind,
and/or to the side of the car. In some embodiments, the sensor data is recorded on a physical
storage medium (not shown) such as a compact flash drive, hard drive, solid state drive or
dedicated data logger. In some embodiments, the sensors 300 and storage media are
managed by the processor 302.

[0040] The sensor data can be transferred from the in-car data storage medium and
processor 302 to another storage medium 304 which could include cloud-based, desktop, or
hosted server storage products. In some embodiments, the sensor data can be stored as video,
vidco scgments, or vidco frames.

[0041] In some embodiments, data in the remote storage 304 also includes database
tables associated with the sensor data. When sensor data is received, a row can be added to a
database table that records information about the sensor data that was recorded, including
where it was recorded, by whom, on what date, how long the segment is, where the physical
files can be found either on the internet or on local storage, what the resolution of the sensor
data is, what type of sensor it was recorded on, the position of the sensor, and other
characteristics.

[0042] FIG. 4 shows a process of generating derived stimuli from raw camera or sensor
data in the vehicle, according to some embodiments of the present disclosure.

[0043] Referring to step 400, video or data frames are selected according to a method
which sclects cither random or specific frames from vidco or sensor data scgments. As

described above, sensor data can include video segments or specific frames. These frames
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can either be contiguous or non-contiguous, and can be in the original order, in a permuted
order, in reverse order, or in random order. Some of the frames can be repcated once or morce
than once. The frames are selected so that when human observers are later presented with
reordered versions of the sequences of frames, they perceive either the actual motion of
humans in the scene that was captured in the original video, or motion that is a product of the
ordering of the frames but which diverges via reordering from the motion that was originally
captured. The temporal information that the human observers looking at the sets of images or
derived stimulus are able to use to answer questions about the sets of images may be
therefore limited or expanded to include specific temporal cues that were or were not in the
original sequence.

[0044] Referring to step 402, some of the frames can be manipulated. The frames can be
manipulated by adjusting pixel values. These manipulations can include blurring, the
addition or onc or morc occluding bars, bands, or shapcs, sharpening, the removal of color
information, the manipulation of color information, the drawing of non-occluding or
highlighting shapes on the image, other manipulations, or a combination of the manipulations
listed here, or a combination of the manipulations listed here with other manipulations, or
other manipulations of the pixels not listed combined with each other. The manipulations
serve the purpose of highlighting, occluding or degrading portions of the image, so that when
the images are shown to the human observers, they are directed to people or specific portions
of the image when predicting what the people in the images will do. For example, using the
highlighting described above, a certain pedestrian in a scene can be isolated such that a
human observer’s feedback can be more reliably associated with the pedestrian.

[0045] Referring to step 404, frames can be recombined to form a derived stimulus. In
some cmbodiments, if there 1s only onc frame that frame comprises the derived stimulus. If

there is more than one frame those frames may then be recombined. The recombination into
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a temporal segment can involve the frames having the same display time and interval as in

the original vidco clip or could involve faster, slower or variable display times. The timing of
the recombination is chosen in order to shape the perceived temporal duration of the activities
visible in the original video segment so the judgments the observers make will rely on
temporal information that is or is not identical to that featured in the original image.

[0046] FIG. 5 is a flowchart showing a process of collecting predictions and other
information from human observers based on derived stimuli, according to some embodiments
of the present disclosure. In step 500, human observers are given detailed instructions about
how to answer questions about derived stimuli. In step 502, those observers are presented
with derived stimuli and asked to answer questions about them. In step 504, the observers
respond to the stimuli and those responses are recorded. In step 506, the recorded responses
are aggregated and logged in a database. For example, the responses may be sent to and
logged in the uscr responsc databasc 110 (FIG. 1).

[0047] Referring to step 500, in one example, some number of human observers (two or
more) are recruited to participate on one or several crowdsourcing websites, such as
Amazon’s Mechanical Turk or at a physical location provided with a display. The observers
are given detailed written and pictorial instructions explaining the task that they are about to
complete. These instructions give examples of situations that might be depicted in the
derived stimuli, and the kinds of responses that would be appropriate for those situations. For
example, if human observers are asked to judge the intention of a pedestrian to walk in front
of a car, the instructions may be: “In this test, we want you to pretend you’re driving a car.
You’ll see road scenes with cyclists highlighted, and you’ll have to decide what they’re
planning to do. Try to answer as quickly as you can. If a box contains more than one cyclist,
try to judge if any of thcm intends to ride into the path of your car. Somc of thc images might

be small, or dark, but just do your best.”
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[0048] Referring to step 502, the human observers may be shown a display which
includes the derived stimulus. The display also includes a mechanism for making a judgment
about the stimulus. The mechanism for making the judgment can be a continuous indicator
such as a ribbon on which the observer could drag a control to a certain point. The
mechanism can also be an ordinal measure such as a Likert scale where the observer can
make a judgment about a degree of certainty of the judgment. The mechanism can also be a
control that the human observer drags with their mouse to draw a trajectory onscreen
indicating a judgment. The mechanism can also be a text entry field where the observer types
a description of their judgment. The judgment that the human observer makes is an
evaluation of the state of mind of a road user depicted in the derived stimulus. The
evaluation can be of the intention, awareness, personality, state of consciousness, level of
tiredness, aggressiveness, enthusiasm, thoughtfulness or another characteristic of the internal
mcntal statc of the picturcd road user. If the ratings collected arc on an ordinal scalc they can
describe the characteristic using language of probability, such as “the other driver may be
attentive” or “the other driver” is definitely attentive” or “‘the other driver is definitely not
attentive”. The ratings ol large numbers of human observers are collected. Summary
statistics are generated based on the responses of all of the observers who looked at an image.
Individual variability in responses to a given stimulus can be characterized in the information
given by the observers to the learning algorithm. The summary statistics might include
unweighted information from all observers, or might exclude observers based on extrinsic or
intrinsic criteria such as the time it took an observer to respond, the geographical location of
an observer, the observer’s self-reported driving experience, or the observer’s reliability in
making ratings of a set of other images.

[0049] Rcferring to step 504, the explicit response of the obscrver is recorded as well as

implicit data. The implicit data can include how long the subject took to respond, if they
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hesitated in their motions, if they deleted keystrokes, if they moved the mouse anywhere
other than the location corresponding to the responsc they cventually chose, where their cyces
moved, or other implicit measures.

[0050] Referring to step 506, the responses are aggregated and recorded in a data
structure, such as the user response database 110 (FIG. 1). This data structure is then sent as
a text field to a networked computer system running database software and logged in a
database.

[0051] FIG. 6 shows a data structure (e.g., table) associated with tracking video frame
data according to some embodiments of the present disclosure. Column 600 shows an
example of a unique identifier for each human observer who rated an image. Column 602
shows a unique identifier for a given derived stimulus. Column 604 shows an example of a
response from an observer recorded in the database. Column 606 shows an example of
additional information - in this casc rcsponsc time — rccorded by the databasc.

[0052] In reference to column 600, each observer who is shown the stimuli is given a
unique identifier so that information about their response may be analyzed in the context of
their responses to other images.

[0053] In reference to column 602, each derived stimulus that is rated by a human
observer is listed with a filename and path that uniquely identifies that derived stimulus, and
also indicates the original video frames from which that derived stimulus was generated.
[0054] In reference to column 604, for each stimulus rated by each human observer, a
response is recorded that could be a continuous, discrete, or ordinal value. This value may
refer to the probability of the pictured human road user has a given state of mind — e.g. that
a pedestrian is likely to cross the street or that an oncoming vehicle is unlikely to be willing
to yicld to the vchicle containing the sensor if the vehicle containing the sensor nceds to tum.

In some embodiments, a higher ordinal value (e.g., the ordinal 4 as shown in FIG. 6)
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indicates that a human observer believes that there is a higher probability that the pictured
human road user has a given statc of mind or will perform a particular action. On the other
hand, a lower ordinal value (e.g., the ordinal 1 as shown in FIG. 6) indicates that the human
observer believes that there is a lower probability that the pictured human road user has the
state of mind or will perform the particular action. On the other hand, in some embodiments,
a lower ordinal value can indicate a higher probability of an action, and a higher ordinal value
can indicate a lower probability of an action.

[0055] In reference to column 606, an amount of time associated with a subject
responding to the derived stimulus is also recorded. In some embodiments, this time is
associated with the overall reliability of the human observer’s rating. For example, a
response associated with a lower response time may be weighted higher and a response
associated with a slower response time may be weighted lower.

[0056] FIG. 7 is a flowchart showing a process for producing summary statistics of a
video frame or derived stimulus according to some embodiments of the present disclosure. In
step 700, per-image results are extracted from the database which stores responses from a
human observer. In step 702, summary statistics are calculated using those per-image results.
In step 704, records of the summary statistics attached to frames from the raw car data (not
the derived stimuli) are recorded in a separate table.

[0057] Records of all of the responses by human observers on a given task for a given
frame are extracted from the database in step 700. In one example, all of the responses of a
given type are aggregated into a single data structure.

[0058] This data structure is queried to produce summary statistics in step 702. These
summary statistics could include measurements of the central tendency of the distribution of
scorcs like the mean, median, or mode. They could include measurcments of the

heterogeneity of the scores like variance, standard deviation, skew, kurtosis,
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heteroskedasticity, multimodality, or uniformness. They could also include summary
statistics like thosc above calculated from the implicit measurcments of the responscs listed
above.

[0059] The calculated summary statistics are recorded in a database table in step 704
attached to a unique identilier which links them to the video [rame or sensor data [rame
associated with the responses from which they were calculated.

[0060] FIG. 8 is a flowchart showing a process of training a learning algorithm using
summary statistics, according to some embodiments of the present disclosure. For example,
in one embodiment, the process may train an algorithm used in the model training system 112
in FIG. 1. In step 800, summary statistics linked to a given video or sensor frame are
extracted from the database 110 in FIG. 1. Subsequently, in step 802, the video or sensor
frame may be collated with the statistics label for the frame. The collated frame is provided
to the lcarning algorithm in the model training systcm 112 in step 804, and this process yiclds
a final learning algorithm in step 806.

[0061] In some embodiments, between one and three partitions are generated from the
database records in step 800. These partitions each comprise a list of images in the set of
images that have been manipulated to create derived stimuli and rated by human observers.
At least one of these partitions is made to comprise a set of training data. An additional
partition may be created to use as a set of validation data, a second list of images in the set of
images that have been manipulated to create derived stimuli and rated by human images, but
where the second validation set is not shown to the model in the learning phase, but is instead
preserved to be used later for evaluation.

[0062] The list of images in the training data partition is collated with some or all of the

summary statistics that have been generated from the human obscerver responses to thosc
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images and stored in the database in step 802, such that the summary statistics are associated
with the appropriatc imagc in the list which compriscs the training partition.

[0063] Each combination of image and summary statistics comprises a single training
sample for the learning algorithm in step 804. The algorithm may be any type of supervised
learning algorithm capable of predicting a continuous label [or a two or three dimensional
input, including but not limited to a random forest regressor, a support vector regressor, a
simple neural network, a deep convolutional neural network, a recurrent neural network, a
long-short-term memory (LSTM) neural network with linear or nonlinear kernels that are two
dimensional or three dimensional.

[0064] The learning algorithm is optimized by a process of progressively adjusting the
parameters of that algorithm in response to the characteristics of the images and summary
statistics given to it in the training phase to minimize the error in its predictions of the
summary statistics for the training imagcs in stcp 804. In onc cmbodiment of thc modcl
training system 112, the algorithm can be a deep neural network. In this embodiment the
parameters are the weights attached to the connections between the artificial neurons
comprising the network. Pixel data [rom an image in a training set collated with human
observer summary statistics in step 802 can serve as an input to the network. This input can
be transformed according to a mathematical function by each of the artificial neurons, and
then the transformed information can be transmitted from that artificial neuron to other
artificial neurons in the neural network. The transmission between the first artificial neuron
and the subsequent neurons can be modified by the weight parameters discussed above. In
this embodiment, the neural network can be organized hierarchically such that the value of
each input pixel can be transformed by independent layers (e.g., 10 to 20 layers) of artificial
ncurons, where the inputs for ncurons at a given layer come from the previous layer, and all

of the outputs for a neuron (and their associated weight parameters) go to the subsequent
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layer. Atthe end of the sequence of layers, in this embodiment, the network can produce
numbers that arc intendcd to match the human summary statistics given at the input. The
difference between the numbers that the network output and the human summary statistics
provided at the input comprises an error signal. An algorithm (e.g., back-propagation) can be
used (o assign a small portion of the responsibility [or the error to each of the weight
parameters in the network. The weight parameters can then be adjusted such that their
estimated contribution to the overall error is reduced. This process can be repeated for each
image (or for each combination of pixel data and human observer summary statistics) in the
training set collected via step 802. At the end of this process the model is “trained”, which in
some embodiments, means that the difference between the summary statistics output by the
neural network and the summary statistics calculated from the responses of the human
observers in step 506 is minimized.

[0065] FIG 9. is a flowchart showing a proccss of predicting the statc of mind of road
users using a trained learning algorithm, according to some embodiments of the present
disclosure. In step 900, the training algorithm receives a “real world” or “live data” video or
sensor [rame. Then in step 902, the trained algorithm analyzes the [rame, thus enabling the
algorithm in step 904 to output a prediction of summary statistics on the frame.

[0066] The “real world” or “live data’” video or other sensor frames from a car-mounted
sensor are delivered to the trained learning algorithm in step 900. These frames have the
same resolution, color depth and file format as the frames used to train the algorithm. These
frames are delivered as individual frames or as sequences according to the format used to
train the original algorithm.

[0067] Each of these frames is analyzed by being passed through the trained model in
step 902. In onc cmbodiment, the data from the framc that was passcd through the model

would comprise the pixel data from a camera. This data would be transformed by an
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artificial neural network that had been trained according to step 804. At the final stage of the
proccssing in the artificial network, it would produce an output. This output is the model
output in step 904.

[0068] The model outputs a number or set of numbers that comprise the predicted
summary slatistics for the “real world” or “live data” image in step 904. The predicted
summary statistics are the model’s best estimation of what the summary statistics would be
on the image if the image had human annotations collected. The prediction is generated
automatically by passing the sensor data through the model, where the information is
transformed by the internal mechanisms of the model according to the parameters that were
set in the training process shown in step 804. Because these summary statistics characterize
the distribution of human responses that predict the state of mind of a road user pictured in
the stimulus, the predicted statistics are therefore a prediction of the aggregate judgment of
human obscrvers of the state of mind of the picturcd road user and thus an indircet prediction
of the actual state of mind of the road user.

[0069] FIG. 10 is a diagram showing an example of an application of a context user
prediction process in an automobile context, according Lo some embodiments of the present
disclosure. In this example intention 1006 1018 means that the road user 1002 1014 has the
goal of moving into the path of the vehicle 1000 before the vehicle 1000 (on which the
system is mounted) reaches their position. Awareness 1004 1016 in this example means that
the road user 1002 1014 understands that the vehicle on which the system is mounted 1000 is
present in their vicinity. In this example, when cyclist 1002 rides into the field of view of a
camera mounted on vehicle 1000, the pixel data of the camera image of the cyclist is fed to a
trained algorithm as described above in step 900. The trained algorithm analyzes the image
as described above in step 902. The trained algorithm would predict summary statistics as in

step 904. These summary statistics are an estimate of what the summary statistics would be
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for a collection of human observers who were shown a derived stimulus of the camera data as
in step 504. The cstimatcs summary statistics arc therefore the system’s best answer to the
question “does this cyclist intend to enter the path of the vehicle.” The vehicle is therefore
able to make a guess 1006 about the intention of the cyclist that is closely matched to the
guess that a human driver would make in that same situation. In this example, the intention
of the cyclist 1006 is relatively high, as indicated by the number of horizontal bars in the
display. The system installed on an automobile 1000 also makes predictions about the
awareness 1004 of cyclists of the vehicle 1000, by the same method described for intention.
It also makes predictions about the willingness of an automobile 1008 to yield 1010 or its
desire to turn across the system-containing vehicle’s path 1012 by the same method described
above. In the case of the automobile the questions that human subjects answered that would
be predicted by the algorithm are “would the vehicle be willing to yield” 1010 and “does the
vchicle wish to turn across your path” 1012. It also makes predictions about the desirc of
pedestrians 1014 to cross in front of the vehicle 1018, and whether those pedestrians are
aware of the vehicle 1016, by the same method described above.

[0070] The models described above can be implemented as a real-time module that
makes predictions of road user behavior based on input from cameras or other sensors
installed on a car 1000. In the case of an autonomous car, these predictions can be used to
make inferences about the intent of road users such as cyclists 1002, other motorists 1008,
and pedestrians 1014 to cross into the path of the car, as well as whether the road users are
aware of the car and its future path. They can also be used to predict whether other road
users would be surprised, welcoming, or aggressively unwelcoming if the car were to engage
in maneuvers which would take it into the path of another road user (e.g., would an oncoming

car yicld if the car implementing the systems and mcthods described hercin were to turn Ieft).
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[0071] The subject matter described herein can be implemented in digital electronic
circuitry, or in computer softwarc, firmwarc, or hardwarc, including the structural mcans
disclosed in this specification and structural equivalents thereof, or in combinations of them.
The subject matter described herein can be implemented as one or more computer program
products, such as one or more computer programs tangibly embodied in an information
carrier (e.g., in a machine readable storage device) or in a propagated signal, for execution
by, or to control the operation of, data processing apparatus (e.g., a programmable processor,
a computer, or multiple computers). A computer program (also known as a program,
software, software application, or code) can be written in any form of programming language,
including compiled or interpreted languages, and it can be deployed in any form, including as
a stand-alone program or as a module, component, subroutine, or other unit suitable for use in
a computing environment. A computer program does not necessarily correspond to a file. A
program can be stored in a portion of a file that holds other programs or data, in a single file
dedicated to the program in question, or in multiple coordinated files (e.g., files that store one
or more modules, sub programs, or portions of code). A computer program can be deployed
to be executed on one computer or on mulliple compulers at one site or distributed across
multiple sites and interconnected by a communication network.

[0072] The processes and logic flows described in this specification, including the
method steps of the subject matter described herein, can be performed by one or more
programmable processors executing one or more computer programs to perform functions of
the subject matter described herein by operating on input data and generating output. The
processes and logic flows can also be performed by, and apparatus of the subject matter
described herein can be implemented as, special purpose logic circuitry, e.g., an FPGA (field

programmablc gate array) or an ASIC (application spccific intcgrated circuit).
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[0073] Processors suitable for the execution of a computer program include, by way of
cxample, both gencral and special purposc microproccssors, and any onc or morc proccssor
of any kind of digital computer. Generally, a processor will receive instructions and data
from a read only memory or a random access memory or both. The essential elements of a
compuler are a processor [or execuling instructions and one or more memory devices [or
storing instructions and data. Generally, a computer will also include, or be operatively
coupled to receive data from or transfer data to, or both, one or more mass storage devices for
storing data, e.g., magnetic, magneto optical disks, or optical disks. Information carriers
suitable for embodying computer program instructions and data include all forms of
nonvolatile memory, including by way of example semiconductor memory devices, (e.g.,
EPROM, EEPROM, and flash memory devices); magnetic disks, (e.g., internal hard disks or
removable disks); magneto optical disks; and optical disks (e.g., CD and DVD disks). The
processor and the memory can be supplemented by, or incorporated in, spccial purposc logic
circuitry.

[0074] To provide for interaction with a user, the subject matter described herein can be
implemented on a compuler having a display device, e.g., a CRT (cathode ray tube) or LCD
(liguid crystal display) monitor, for displaying information to the user and a keyboard and a
pointing device, (e.g., a mouse or a trackball), by which the user can provide input to the
computer. Other kinds of devices can be used to provide for interaction with a user as well.
For example, feedback provided to the user can be any form of sensory feedback, (e.g., visual
feedback, auditory feedback, or tactile feedback), and input from the user can be received in
any form, including acoustic, speech, or tactile input.

[0075] The subject matter described herein can be implemented in a computing system
that includes a back cnd component (c.g., a data scrver), a middlewarc component (c.g., an

application server), or a front end component (e.g., a client computer having a graphical user
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interface or a web browser through which a user can interact with an implementation of the
subjcct matter described herein), or any combination of such back end, middlewarce, and front
end components. The components of the system can be interconnected by any form or
medium of digital data communication, e.g., a communication network. Examples of
communication networks include a local area network (“LAN’") and a wide area network
(“WAN”), e.g., the Internet.

[0076] It is to be understood that the disclosed subject matter is not limited in its
application to the details of construction and to the arrangements of the components set forth
in the following description or illustrated in the drawings. The disclosed subject matter is
capable of other embodiments and of being practiced and carried out in various ways. Also,
it is to be understood that the phraseology and terminology employed herein are for the
purpose of description and should not be regarded as limiting.

[0077] As such, thosce skilled in the art will appreciate that the conception, upon which
this disclosure is based, may readily be utilized as a basis for the designing of other
structures, methods, and systems for carrying out the several purposes of the disclosed
subject matter. It is important, therefore, that the claims be regarded as including such
equivalent constructions insofar as they do not depart from the spirit and scope of the
disclosed subject matter.

[0078] Although the disclosed subject matter has been described and illustrated in the
foregoing exemplary embodiments, it is understood that the present disclosure has been made
only by way of example, and that numerous changes in the details of implementation of the
disclosed subject matter may be made without departing from the spirit and scope of the

disclosed subject matter, which is limited only by the claims which follow.
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We claim:
1. A computer-implemented method comprising:
receiving, by a computing device associated with an autonomous vehicle operating on a
road, sensor data captured by a sensor installed on the autonomous vehicle, the
sensor data displaying an object on the road;
providing the sensor data as input to a supervised learning based model, the supervised
learning based model configured to receive an input sensor data displaying a
particular object on a road and predicting an output statistical summary
characterizing a distribution of user responses expected to be received responsive
to presenting the sensor data to a plurality of users, the user responses associated
with the particular object;
executing the trained supervised learning based model to generate a statistical summary
data characterizing a distribution of user responses expected to be received
responsive to presenting the sensor data captured by the sensor installed on the
autonomous vehicle;
controlling the operation of the autonomous vehicle on the road based on the generated

statistical summary data.
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ABSTRACT

Systems and methods for predicting user interaction with vehicles. A computing device
receives an image and a video segment of a road scene, the first at least one of an image and a
video segment being taken [rom a perspective of a participant in the road scene and then
generates stimulus data based on the image and the video segment. Stimulus data is transmitted
to a user interface and response data is received, which includes at least one of an action and a
likelihood of the action corresponding to another participant in the road scene. The computing
device aggregates a subset of the plurality of response data to form statistical data and a model
is created based on the statistical data. The model is applied to another image or video segment

and a prediction of user behavior in the another image or video segment is generated.

28

TESLA EXHIBIT 1002, Page 34



/11

il

l "Old

801

cll

(PR II I T S Rkt g,

o PSS 2 \\:\3“\{.\

oLl

AR R
et i,

L ]
s ~

:. \

“ng, o

e, et
O B r b 4.0 ORI E P

901

c0l

TESLA EXHIBIT 1002, Page 35



2/11

V¢ "Old

¥ 12 Biep 08pIA B0
84} UM POIBICOSSE J0IABYSY 188N JO uonoIpesd
€ speiaush 0} BIED 08PIA IBYI0 0} Bpow Ajlddy

5

¢ 14 STUNSHELS 8L UD PASE( [BPOWU B UBd ]

#

01z esundsal 84l UC POSEy SOISIIE]S 21BI0Ua0

M._

802 BIEP SNINWNS PoALep
paliusuel] auy) U0 peseq asundsss B aA908Y

p

B0Z BIeD SNMUNS POBALIBD JuwisuRl}

POE BIED 02DIA DOAIBOS
8Y} UC paseq elep sSniNWIS PaALSD ajelausy)

q_

oD elep Q&mwmm aneoel

TESLA EXHIBIT 1002, Page 36



3/11

ac¢ 'Old

vee

€ee

cee

12¢

oce

O o

7z

3
S8

W
¥

et I
R

Pt

TESLA EXHIBIT 1002, Page 37



4/11

€ Old

yo¢e

00¢

co¢e

TESLA EXHIBIT 1002, Page 38



5/11

¥ "Old

Buiwiy Juaiayip 4o
awies UM Jap.Jo Jualayip JO dWes Ul sswelj auiquioddy

vov

sanjeA [oxid Bunips Aq saweuy aye|ndiuey

oy

O9PIA JO UOI}O3S SWOS WOy
sawelj snonb3uos-uou 1o shonb13uo09 joelixy

ooy

TESLA EXHIBIT 1002, Page 39



6/11

g 'Old

pabbo| pue pajebaibbe aie sasuodsal papiooay

papJ1ooal
ale I|jnwiys pajuasald o} sasuodsal joalgng

pulw jo ajejs Buipiebau uoiysanb
pue Ijnwis yum pajuasald ale sjoalgng

suoljonJisul pajiejap
uaAlb ase jJouuajul ayj uo 1o uosiad ul sjoalgng

909

¥0S

c0g

00g

TESLA EXHIBIT 1002, Page 40



7/11

9 "'OId

00§ 0G-¥SToW L GPIA/g| | Bas/swi/ 0cee
............................. o2z ‘gz-czscowpyPmpLLBeSsSWY | oger
............................. 000 | ol-Lospwezepivzeecbesswy | ezez
............................. ovy | gzecszzwyppnpLLBeSsWY | ezgz

awi) asuodsal asuodsal wis™ paALIap pijo9lgns
909 ¥09 209 009

TESLA EXHIBIT 1002, Page 41



8/11

L 'Old

a|qe)
aseqejep ajesedas e Ul papliodal ale sIdaIudPI
awel} 0} payoeje sonsie)s Alewwns Jo spiooay

F 3

paje|nojes ale soisie)s Alewwng

aseqejep WoJly pajoelixa ale spiodal abewi-sad

0.

0.

00.

TESLA EXHIBIT 1002, Page 42



9/11

8 'Old

a|qissod se A|as0|0
sk s|aqe| yojew suonoipaid jndino
s}l os paziwido si wyjuobje Buiuiesa]

[oqe| SoSIIeIs Y3im paje||od
S| 9dWeld} J0sSUSS 10 awkeld) ODPIA

gQ wo.uj pajoesyxa
aJe awel) JOSUS 10 03PIA UDAID
€ 0} payul| soisijels Alewwng

¥08

co8

008

TESLA EXHIBIT 1002, Page 43



10/11

6 'Old

aweJj ay3 uo sonysiels Aewwns
sjoipald wyjpobje paulely ayl

awel} ay}
sazA|eue wyjpiobe paulely ayl

wyjuoble
Buiuies| pauiel) ayj 0} palaAl|ap si
awel) JOSUSS 1O SWel) 03PIA SAIT

06

c06

006

TESLA EXHIBIT 1002, Page 44



11/11

violL

SRNARNANNENY

NN

0L "Old

“0LOL

9001

0001

TESLA EXHIBIT 1002, Page 45



Electronic Acknowledgement Receipt

EFS ID: 43695562
Application Number: 17468516
International Application Number:
Confirmation Number: 1220

Title of Invention:

SYSTEM AND METHOD OF PREDICTING HUMAN INTERACTION WITH
VEHICLES

First Named Inventor/Applicant Name:

Samuel English Anthony

Customer Number:

758

Filer:

Rajendra Bhagwatisingh Panwar

Filer Authorized By:

Attorney Docket Number:

35447-49691/US

Receipt Date: 07-SEP-2021
Filing Date:
Time Stamp: 19:48:46

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document ... . File Size(Bytes)/ Multi
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
1822962
1 Application Data Sheet 49691_US_ADS.pdf no
8a72f6465a34d5aa804d5491842316b3ces
ecb6
Warnings:

TESLA EXHIBIT 1002, Page 46




Information:

75325
2 Internet Communications Authorized 49691_US_AIC.pdf no 2
54a7feac3ffdas5f228a1174121e9c373798d3|
b16
Warnings:
Information:
167541
3 QOath or Declaration filed 49691_US_Declaration.pdf no 2
e622e94ff67d5abb2986eb5f151ccd4993b9
2deb
Warnings:
Information:
745788
4 Power of Attorney 49691_US_POA.pdf no 2
c4e7984538be626b42d2f1509dc37191b44]
63113
Warnings:
Information:
119286
5 49691_US_Specification.pdf yes 28
15bceec025525fd677fddc4f6a291d8cf748
4370
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 26
Claims 27 27
Abstract 28 28
Warnings:
Information:
243518
6 Drawings-only bIaFk and white line 49691 _US_Drawings.pdf o 1
drawings
b628767149a61c4dbadb111c4ae5356534a)
09eb0
Warnings:
Information:
Total Files Size (in bytes): 3174420

TESLA EXHIBIT 1002, Page 47



This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

TESLA EXHIBIT 1002, Page 48




PTO/AIA/4 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid CMB control number.

) ) Attorney Docket Number | 35447-49691/US
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | SYSTEM AND METHOD OF PREDICTING HUMAN INTERACTION WITH VEHICLES

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Remove
Inventor [1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
| Bamuel English I(\nthony [+

Residence Information (Select One) e US Residency Non US Residency Active US Military Service

City | [cambridge State/Province | MA | Country of Residencé | s

Mailing Address of Inventor:

Address 1 Perceptive Automata, Inc.

Address 2 One Boston Place, 201 Washington St, 35th Floor

City | Boston State/Province | FVIA
Postal Code 02108 Countryi | us

Remove
Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
E K shitij [Visra E

Residence Information (Select One) (@) US Residency Non US Residency Active US Military Service

City | [cambridge State/Province 'VIA Country of Residencé | [US

Mailing Address of Inventor:

Address 1 Perceplive Automata, Inc.

Address 2 One Boston Place, 201 Washington St, 35th Floor

City Boston State/Province | PVIA

Postal Code 02108 Countryi | |US

Inventor 3

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
| It\very Wagner Faller |

Residence Information (Select One) (@ US Residency Non US Residency Active US Military Service

FeSEA-EXHIBH1002Page49

EFS Web 2.2.13



PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 35447-49691/US

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | SYSTEM AND METHOD OF PREDICTING HUMAN INTERACTION WITH VEHICLES

City | fcambridge State/Province | ﬁA Country of Residencd | [US

Mailing Address of Inventor:

Address 1 Perceptive Automata, Inc.

Address 2 One Boston Place, 201 Washington St, 35th Floor

City | Boston State/Province | FVIA
Postal Code 02108 Countryi | |US

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button. Add

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number N0758

Email Address ptoc@fenwick .com | AddEmail | |Remove Email

Application Information:

Title of the Invention SYSTEM AND METHOD OF PREDICTING HUMAN INTERACTION WITH VEHICLES

Attorney Docket Number| 35447-49691/US Small Entity Status Claimed [X]

Application Type Nonprovisional -
Subject Matter tility v
Total Number of Drawing Sheets (if any) 11 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c} and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this

reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). .
1

Application number of the previcusly Filing date {YYYY-MM-DD) Intellectual Property Authority or Country |
filed application

Publication Information:
[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. | hereby request that the attached application not be published under

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing. TESLA EXHIBIT 1002, Page 50

EFS Web 2.2.13




PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 35447-49691/US

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | SYSTEM AND METHOD OF PREDICTING HUMAN INTERACTION WITH VEHICLES

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: e Customer Number US Patent Practitioner (O Limited Recognition (37 CFR 11.9)
Customer Number 0758

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(¢c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Continuation of ~]| 16828823 2020-03-24
Prior Application Status | Patented
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
16828823 Continuation of ~| [16512560 P019-07-16 10614344 0020-04-07
Prior Application Status | JPatented v
Application _ Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
16512560 Continuation of ~| 115830549 2017-12-04 10402687 2019-01-10
Prior Application Status | [Expired -
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15830549 [Claims benefit of provisional ~| 62528771 PO17-07-05
Additional Domestic Benefit/National Stage Data may be generated within this form 2

by selecting the Add button.

Foreign Priority Information:

TESLA EXHIBIT 1002, Page 51
EFS Web 2.2.13



PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. Attorney Docket Number | 35447-49691/US
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | SYSTEM AND METHOD OF PREDICTING HUMAN INTERACTION WITH VEHICLES

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.8.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Remove

Application Number Cc>untryi Filing Date (YYYY-MM-DD) Access Codé (if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.

TESLA EXHIBIT 1002, Page 52
EFS Web 2.2.13



PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. Attorney Docket Number | 35447-49691/US
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | SYSTEM AND METHOD OF PREDICTING HUMAN INTERACTION WITH VEHICLES

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property {IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office {(EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQ), the Japan Patent Office
{(JPO), the Korean Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People’s Republic of
China (SIPQO)}, the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 {opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.

TESLA EXHIBIT 1002, Page 53

EFS Web 2.2.13



PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 35447-49691/US

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | SYSTEM AND METHOD OF PREDICTING HUMAN INTERACTION WITH VEHICLES

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant {1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {(assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

® Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name Perceptive Automata Inc.

Mailing Address Information For Applicant:

Address 1 Dne Boston Place, 201 Washington St, 35th Floor

Address 2

City Boston State/Province MA
Country | s Postal Code 02108
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assighment recorded by the Office.

TESLA EXHIBIT 1002, Page 54

EFS Web 2.2.13



PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 35447-49691/US

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | SYSTEM AND METHOD OF PREDICTING HUMAN INTERACTION WITH VEHICLES

Assignee 1

Complete this section if assighee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information™ section will appear on the patent application
publication as an applicant. For an assighee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix
Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province

Countryi Postal Code

Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 2

selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or mare joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |/Rajendra B. Panwar/ Date (YYYY-MM-DD)| [2021-09-07
First Name | RajendraB. Last Name | Panwar Registration Number | 63165
Additional Signature may be generated within this form by selecting the Add button. Add
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PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 35447-49691/US

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | SYSTEM AND METHOD OF PREDICTING HUMAN INTERACTION WITH VEHICLES

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandna, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related tc a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.5.C. 2(b}(2); {2) furnishing of the informaticn solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this form will be subject tc the following routine uses:

1

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.5.C. 552) and the Privacy
Act (5 US.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

Arecord in this system of reccerds may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect tc the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
to the Internaticnal Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.S.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations geverning inspection of
records for this purpose, and any other relevant (i.e,, GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.5.C.
122(b) or issuance of a patent pursuant to 35 US.C. 151. Further, a record may be disclesed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned cr in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential viclation of law or regulation.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/468,516 09/07/2021 Samuel English Anthony 35447-49691/US
CONFIRMATION NO. 1220
758 FORMALITIES LETTER
FENWICK & WEST LLP
SILICON VALLEY CENTER O 0 AR
000000128473436

801 CALIFORNIA STREET
MOUNTAIN VIEW, CA 94041

Date Mailed: 09/20/2021

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)
Filing Date Granted
Items Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied
by the extension fee under the provisions of 37 CFR 1.136(a).

+ The statutory basic filing fee is missing.
+ The application search fee must be submitted.
+ The application examination fee must be submitted.
+ Surcharge as set forth in 37 CFR 1.16(f) must be submitted.
The surcharge is due for any one of:
« late submission of the basic filing fee, search fee, or examination fee,
+ late submission of inventor's oath or declaration,
« filing an application that does not contain at least one claim on filing, or
+ submission of an application filed by reference to a previously filed application.

SUMMARY OF FEES DUE:

The fee(s) required within TWO MONTHS from the date of this Notice to avoid abandonment is/are itemized
below. Small entity discount is in effect. If applicant is qualified for micro entity status, an acceptable Certification
of Micro Entity Status must be submitted to establish micro entity status. (See 37 CFR 1.29 and forms
PTO/SB/15A and 15B.)

+ $ 80 basic filing fee.

+ $ 80 surcharge.

+ $ 350 search fee.

+ $ 400 examination fee.

+ $( 0) previous unapplied payment amount.

+$910 TOTAL FEE BALANCE DUE.
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Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice".
https:/sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http.//www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/ctuazon/
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 17/468,516
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 80 N/A
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A 350 N/A
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A 400 N/A
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 1 minus 20= 50 - 0.00 OR
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 1 minus 3 = 240 - 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 830 TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
% Independent * Minus | *** = _ OR M _
i (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
17/468,516 09/07/2021 2621 0.00 35447-49691/US 1 1
CONFIRMATION NO. 1220
758 FILING RECEIPT

SILICON VALLEY CENTER 0

801 CALIFORNIA STREET
MOUNTAIN VIEW, CA 94041

Date Mailed: 09/20/2021

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Samuel English Anthony, Cambridge, MA;
Kshitij Misra, Cambridge, MA;
Avery Wagner Faller, Cambridge, MA;
Applicant(s)
Perceptive Automata Inc., Boston, MA;

Power of Attorney: The patent practitioners associated with Customer Number 00758

Domestic Priority data as claimed by applicant
This application is a CON of 16/828,823 03/24/2020 PAT 11126889
which is a CON of 16/512,560 07/16/2019 PAT 10614344
which is a CON of 15/830,549 12/04/2017 PAT 10402687
which claims benefit of 62/528,771 07/05/2017

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes

page 1 of 4
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 09/16/2021

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/468,516

Projected Publication Date: To Be Determined - pending completion of Missing Parts
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

SYSTEM AND METHOD OF PREDICTING HUMAN INTERACTION WITH VEHICLES
Preliminary Class

345
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
page 2 of 4
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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IN THE UNITED STATES
PATENT AND TRADEMARK OFFICE

FIRST NAMED INVENTOR: = Samuel English Anthony

APPLICANT(S): Perceptive Automata Inc.

APPLICATION NO.: 17/468,516

FILING DATE: September 7, 2021

TITLE: SYSTEM AND METHOD OF PREDICTING HUMAN
INTEACTION WITH VEHICLES

EXAMINER: Unassigned

GROUP ART UNIT: 2621

CONFIRMATION NO.: 1220

ATTY. DKT. NO.: 35447-49691/US

CERTIFICATE OF EFS-WEB TRANSMISSION
I hereby certify that this correspondence is being transmitted via the Office electronic filing system in
accordance with 37 C.F.R. § 1.8(a)(i)(C) on or before the local date shown below.

Signature: /Rajendra B. Panwar/

Typed or Printed Name: [Rajendra B. Panwar, Reg No 63,165 | Dated: ‘ 2022-01-20

RESPONSE TO NOTICE TO FILE MISSING PARTS
Responsive to the Notice of Missing Parts dated September 20, 2021, please consider the

following submitted with this Response:
Payment in the amount of $1230 for the
basic filing fee ($80);
search fee ($350);
examination fee ($400);
late submission surcharge ($80); and

2 month(s) extension of time fee ($320)

A9090/00100/FW/12409513.1
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X Applicant claims small entity status under 37 C.F.R. § 1.27.

Please issue an Updated Filing Receipt.

Dated:

January 20, 2022

Respectfully submitted,

/ Rajendra B. Panwar /

Rajendra B. Panwar, Ph.D.
Reg. No. 63,165

Fenwick & WestLLP

801 California Street
Mountain View, CA 94041
Phone: (650) 335-7107
Fax: (650) 938-5200

A9090/00100/FW/12409513.1
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Electronic Patent Application Fee Transmittal

Application Number:

17468516

Filing Date:

07-Sep-2021

Title of Invention:

SYSTEM AND METHOD OF PREDICTING HUMAN INTERACTION WITH

VEHICLES

First Named Inventor/Applicant Name:

Samuel English Anthony

Filer:

Rajendra Bhagwatisingh Panwar/Natasha Pasciucco

Attorney Docket Number:

35447-49691/US

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
UTILITY FILING FEE (ELECTRONIC FILING) 4011 1 80 80
UTILITY SEARCH FEE 2111 1 350 350
UTILITY EXAMINATION FEE 2311 1 400 400
Pages:
Claims:
Miscellaneous-Filing:
LATE FILING FEE FOR OATH OR DECLARATION 2051 1 80 80

Petition:
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Sub-Total in

Description Fee Code Quantity Amount USD($)
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Extension - 2 months with $0 paid 2252 1 320 320
Miscellaneous:
Total in USD ($) 1230
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Electronic Acknowledgement Receipt

EFS ID: 44795683
Application Number: 17468516
International Application Number:
Confirmation Number: 1220

Title of Invention:

SYSTEM AND METHOD OF PREDICTING HUMAN INTERACTION WITH

VEHICLES

First Named Inventor/Applicant Name:

Samuel English Anthony

Customer Number:

758

Filer:

Rajendra Bhagwatisingh Panwar

Filer Authorized By:

Attorney Docket Number:

35447-49691/US

Receipt Date: 20-JAN-2022
Filing Date: 07-SEP-2021
Time Stamp: 18:28:58

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $1230

RAM confirmation Number

E20221J129230117

Deposit Account

192555

Authorized User

Rajendra Panwar

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.16 {National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:
Document - . File Size(Bytes Multi Pages
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
41565
1 AppllcaFnt Reslpl)gnsol-:‘\lto.Pre—Exam 49691 _RNOMP.pdf no 2
orma |t|e5 Otlce 88dcd2a%adb54a791813884a6ab3a50ba6q
4122a
Warnings:
Information:
49540
2 Fee Worksheet (SB06) fee-info.pdf no 2
45e2cd1816776891f6d 1577557 17deeabb
Warnings:
Information:
Total Files Size (in bytes): 91105

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
17/468,516 09/07/2021 2621 910 35447-49691/US 1 1
CONFIRMATION NO. 1220
758 UPDATED FILING RECEIPT

SILICON VALLEY CENTER 00 A

801 CALIFORNIA STREET
MOUNTAIN VIEW, CA 94041

Date Mailed: 01/25/2022

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Samuel English Anthony, Cambridge, MA;
Kshitij Misra, Cambridge, MA;
Avery Wagner Faller, Cambridge, MA;
Applicant(s)
Perceptive Automata Inc., Boston, MA;

Power of Attorney: The patent practitioners associated with Customer Number 00758

Domestic Priority data as claimed by applicant
This application is a CON of 16/828,823 03/24/2020 PAT 11126889
which is a CON of 16/512,560 07/16/2019 PAT 10614344
which is a CON of 15/830,549 12/04/2017 PAT 10402687
which claims benefit of 62/528,771 07/05/2017

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 09/16/2021

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/468,516

Projected Publication Date: 05/05/2022
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

SYSTEM AND METHOD OF PREDICTING HUMAN INTERACTION WITH VEHICLES
Preliminary Class

345
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 17/468,516
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 80 N/A
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A 350 N/A
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A 400 N/A
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 1 minus 20= 50 - 0.00 OR
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 1 minus 3 = 240 - 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 830 TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
% Independent * Minus | *** = _ OR M _
i (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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Under the Paperwork Reduction Act of 1995, no persons are req

PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

ired to respond to a collection of information unless it displays a valid OMB control number.

APPLICATION AS FILED - PARTI

Application or Docket Number Filing Date
PATENT APPLICgIggmtSfEFFCEEEEg_gISI\IATION RECORD 177468.516 09/07/2021 (7o be Maied
ENTITY: {JLARGE sMALL (JMicro

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] BAsic FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
() SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
(] EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS . *
(37 CFR 1.16(i)) minus 20 = x $50 -
INDEPENDENT CLAIMS . *
(37 GFR 1.16(h)) minus 3 = x $240 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
DST:TRLIE?ZSI(%'\)I SIZE FEE (37 for small entity) for each additional 50 sheets or
’ fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
(7] MULTIPLE DEPENDENT GLAIM PRESENT (37 CFR 1.16())
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1} (Column 2} (Column 3}
CLAIMS HIGHEST
— 01/31/2022 ;{E#"EAF'{N'NG gg'g\ﬁgﬁjsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * ! *x _ _
= ., 20 Minus | ** 20 -0 x $50 = 0
Z | Independent B : xx B —
g (37 CFF:% 1.16(h) 3 Minus 3 =0 x $240 - 0
< ] Application Size Fee (37 CFR 1.16(s))
[:] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
(Column 1} (Column 2} (Column 3}
CLAIMS HIGHEST
REX/IF:?III;I'I:{NG PRNELill\IAC‘)gLIJESRLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
LU | Total * ; *x = =
= | (37CFR 1160} Minus — X $ 0 -
O | Independent . ; exx _ _
E (37 CFF:% 1.16(h) Minus = x $0 =
5 (] Application Size Fee (37 CFR 1.16(s))

(_J FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16()))

TOTAL ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.

LDRC

** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

/CARMEN D WILLIAMS/

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

The "Highest Number Previously Paid For" (Total or Independent} is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process} an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

/f you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Under the Paperwork Reduction Act of 1995, no persons are req

PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

ired to respond to a collection of information unless it displays a valid OMB control number.

APPLICATION AS FILED - PARTI

Application or Docket Number Filing Date
PATENT APPLICgIggmtSfEFFCEEEEg_gISI\IATION RECORD 177468.516 09/07/2021 (7o be Maied
ENTITY: {JLARGE sMALL (JMicro

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] BAsic FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
() SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
(] EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS . *
(37 CFR 1.16(i)) minus 20 = x $50 -
INDEPENDENT CLAIMS . *
(37 GFR 1.16(h)) minus 3 = x $240 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
DST:TRLIE?ZSI(%'\)I SIZE FEE (37 for small entity) for each additional 50 sheets or
’ fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
(7] MULTIPLE DEPENDENT GLAIM PRESENT (37 CFR 1.16())
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1} (Column 2} (Column 3}
CLAIMS HIGHEST
— 01/31/2022 ;{E#"EAF'{N'NG gg'g\ﬁgﬁjsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * ! *x _ _
= ., 19 Minus | ** 20 -0 x $50 = 0
Z | Independent B : xx B —
g (37 CFF:% 1.16(h) 3 Minus 3 =0 x $240 - 0
< ] Application Size Fee (37 CFR 1.16(s))
[:] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
(Column 1} (Column 2} (Column 3}
CLAIMS HIGHEST
REX/IF:?III;I'I:{NG PRNELill\IAC‘)gLIJESRLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
LU | Total * ; *x = =
= | (37CFR 1160} Minus — X $ 0 -
O | Independent . ; exx _ _
E (37 CFF:% 1.16(h) Minus = x $0 =
5 (] Application Size Fee (37 CFR 1.16(s))

(_J FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16()))

TOTAL ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.

LDRC

** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

/CARMEN D WILLIAMS/

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

The "Highest Number Previously Paid For" (Total or Independent} is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process} an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

/f you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Under the Paperwork Reduction Act of 1995, no persons are req

PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

ired to respond to a collection of information unless it displays a valid OMB control number.

APPLICATION AS FILED - PARTI

Application or Docket Number Filing Date
PATENT APPLICgIggmtSfEFFCEEEEg_gISI\IATION RECORD 177468.516 09/07/2021 (7o be Maied
ENTITY: {JLARGE sMALL (JMicro

(Column 1} (Column 2}
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] BAsic FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
() SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
(] EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS . *
(37 CFR 1.16(i)) minus 20 = x $50 -
INDEPENDENT CLAIMS . *
(37 GFR 1.16(h)) minus 3 = x $240 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
DST:TRLIE?ZSI(%'\)I SIZE FEE (37 for small entity) for each additional 50 sheets or
’ fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
(7] MULTIPLE DEPENDENT GLAIM PRESENT (37 CFR 1.16())
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
— 01/31/2022 ;{E#"EAF'{N'NG gg'g\ﬁgﬁjsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * - *x _ _
Z | S ey 19 Minus 1 =18 x $50 = 900
Zl x .
& [ckeercernt -3 ines | 1 -2 x 5240 - 480
E ] Application Size Fee (37 CFR 1.16(s))
[:] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 1380
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REXAA_IE'I:{NG PRNELill\IAC?LIJESRLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
LU | Total * ; *x = =
= | (37CFR1.160) Minus = x $0 =
O | Independent . ; exx _ _
E ('?7 CeF% 1.16(h) Minus = x $0 =
5 (] Application Size Fee (37 CFR 1.16(s))

(_J FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16()))

TOTAL ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.

LDRC

** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

/CARMEN D WILLIAMS/

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

The "Highest Number Previously Paid For" (Total or Independent} is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process} an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

/f you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Under the Paperwork Reduction Act of 1995, no persons are req

PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

ired to respond to a collection of information unless it displays a valid OMB control number.

APPLICATION AS FILED - PARTI

Application or Docket Number Filing Date
PATENT APPLICgIggmtSfEFFCEEEEg_gISI\IATION RECORD 177468.516 09/07/2021 (7o be Maied
ENTITY: {JLARGE sMALL (JMicro

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] BAsic FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
() SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
(] EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS . *
(37 CFR 1.16(i)) minus 20 = x $50 -
INDEPENDENT CLAIMS . *
(37 GFR 1.16(h)) minus 3 = x $240 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
DST:TRLIE?ZSI(%'\)I SIZE FEE (37 for small entity) for each additional 50 sheets or
’ fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
(7] MULTIPLE DEPENDENT GLAIM PRESENT (37 CFR 1.16())
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1} (Column 2} (Column 3}
CLAIMS HIGHEST
— 01/31/2022 ;{E#"EAF'{N'NG gg'g\ﬁgﬁjsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * ! *x _ _
= ., 19 Minus | ** 20 -0 x $50 = 0
Z | Independent B : xx B —
g (37 CFF:% 1.16(h) 3 Minus 3 =0 x $240 - 0
< ] Application Size Fee (37 CFR 1.16(s))
[:] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
(Column 1} (Column 2} (Column 3}
CLAIMS HIGHEST
REX/IF:?III;I'I:{NG PRNELill\IAC‘)gLIJESRLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
LU | Total * ; *x = =
= | (37CFR 1160} Minus — X $ 0 -
O | Independent . ; exx _ _
E (37 CFF:% 1.16(h) Minus = x $0 =
5 (] Application Size Fee (37 CFR 1.16(s))

(_J FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16()))

TOTAL ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.

LDRC

** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

/CARMEN D WILLIAMS/

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

The "Highest Number Previously Paid For" (Total or Independent} is the highest number found in the appropriate box in column 1.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

FIRST NAMED INVENTOR: @ Samuel English Anthony

APPLICANT(S): Perceptive Automata Inc.

APPLICATION NO.: 17/468,516

FILING DATE: September 7, 2021

TITLE: SYSTEM AND METHOD OF PREDICTING HUMAN
INTEACTION WITH VEHICLES

EXAMINER: Unassigned

GROUP ART UNIT: 2621

CONFIRMATION NO.: 1220

ATTY. DKT. NO.: 35447-49691/US

PRELIMINARY AMENDMENT

Prior to examination of the above-identified patent application, kindly amend it as set

forth below.
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IN THE CLAIMS:

Please amend the claims as follows.

(Canceled)

(New) A computer-implemented method comprising:
storing a plurality of images, each image displaying one or more users;
generating training data from the plurality of images, the generating comprising, for each
image:
sending the image to a plurality of human observer, each human observer
presented with a request to answer a question about a state of mind of a
user in the image,
receiving, from each of the plurality of human observers, a response representing
a judgment by the human observer of the state of mind of the user in the
image,
generating summary statistics describing the state of mind of the user shown in
the image based on the received responses from the plurality of human
observers, and
storing the summary statistics in association with the image as part of the training
data;
training a model using the training data, the model configured to receive an input image
showing a user and predict summary statistics describing a state of mind of the
user shown in the input image; and

executing the trained model to predict a state of mind of a user in a new image.

2 A9090/00100/FW/12409513.1
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3. (New) The computer-implemented method of claim 2, wherein the state of mind

of the user in the image indicates whether the user is likely to perform a predetermined action.

4. (New) The computer-implemented method of claim 2, wherein the state of mind

of the user in the image represents a measure of awareness of the user regarding an object.

5. (New) The computer-implemented method of claim 2, wherein the response from

a human observer comprises a rating on an ordinal scale.

6. (New) The computer-implemented method of claim 2, wherein the model is one
of:

a random forest regressor,

a support vector regressor,

a simple neural network,

a deep convolutional neural network,

a recurrent neural network,

or a long short-term memory (LSTM) neural network.

7. (New) The computer-implemented method of claim 2, wherein the summary
statistics is associated with at least one of a content of a response, a time associated with entering
a response, and a position of an eye of a human observer associated with the response, the

position being measured with respect to a display associated with the image.

8. (New) The computer-implemented method of claim 2, wherein the image is

manipulated by adjusting values of pixels of the image before presenting to a human observer.

3 A9090/00100/FW/12409513.1
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9. (New) A non-transitory computer readable storage medium storing instructions
that when executed by one or more processors, cause the one or more processors to perform
steps comprising:

storing a plurality of images, each image displaying one or more users;

generating training data from the plurality of images, the generating comprising, for each

image:

sending the image to a plurality of human observer, each human observer
presented with a request to answer a question about a state of mind of a
user in the image,

receiving, from each of the plurality of human observers, a response representing
a judgment by the human observer of the state of mind of the user in the
image,

generating summary statistics describing the state of mind of the user shown in
the image based on the received responses from the plurality of human
observers, and

storing the summary statistics in association with the image as part of the training
data;

training a model using the training data, the model configured to receive an input image

showing a user and predict summary statistics describing a state of mind of the
user shown in the input image; and

executing the trained model to predict a state of mind of a user in a new image.
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10. (New) The non-transitory computer readable storage medium of claim 9, wherein
the state of mind of the user in the image indicates whether the user is likely to perform a

predetermined action.

11. (New) The non-transitory computer readable storage medium of claim 9, wherein
the state of mind of the user in the image represents a measure of awareness of the user regarding

an object.

12. (New) The non-transitory computer readable storage medium of claim 9, wherein

the response from a human observer comprises a rating on an ordinal scale.

13. (New) The non-transitory computer readable storage medium of claim 9, wherein
the model is one of:

a random forest regressor,

a support vector regressor,

a simple neural network,

a deep convolutional neural network,

a recurrent neural network,

or a long short-term memory (LSTM) neural network.

14. (New) The non-transitory computer readable storage medium of claim 9, wherein
the summary statistics is associated with at least one of a content of a response, a time associated
with entering a response, and a position of an eye of a human observer associated with the

response, the position being measured with respect to a display associated with the image.
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15. (New) The non-transitory computer readable storage medium of claim 9, wherein
the image is manipulated by adjusting values of pixels of the image before presenting to a human

observer.

16. (New) A computing system comprising:
one or more processors; and
a non-transitory computer readable storage medium, storing instructions that when
executed by the one or more processors, cause the one or more processors to
perform steps comprising:
storing a plurality of images, each image displaying one or more users;
generating training data from the plurality of images, the generating comprising,
for each image:
sending the image to a plurality of human observer, each human observer
presented with a request to answer a question about a state of mind
of a user in the image,
receiving, from each of the plurality of human observers, a response
representing a judgment by the human observer of the state of
mind of the user in the image,
generating summary statistics describing the state of mind of the user
shown in the image based on the received responses from the
plurality of human observers, and
storing the summary statistics in association with the image as part of the

training data;
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training a model using the training data, the model configured to receive an input
image showing a user and predict summary statistics describing a state of
mind of the user shown in the input image; and

executing the trained model to predict a state of mind of a user in a new image.

17. (New) The computing system of claim 16, wherein the state of mind of the user

in the image indicates whether the user is likely to perform a predetermined action.

18. (New) The computing system of claim 16, wherein the state of mind of the user

in the image represents a measure of awareness of the user regarding an object.

19. (New) The computing system of claim 16, wherein the response from a human

observer comprises a rating on an ordinal scale.

20. (New) The computing system of claim 16, wherein the summary statistics 1s
associated with at least one of a content of a response, a time associated with entering a response,
and a position of an eye of a human observer associated with the response, the position being

measured with respect to a display associated with the image.
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REMARKS

Claims 2-20 are added. Claim 1 is canceled. No new matter is added. Entry of these

amendments is respectfully requested.

If the examiner believes for any reason direct contact would help advance the prosecution
of this case to allowance, the examiner is encouraged to telephone the undersigned at the number

given below.

Respectfully submitted,

Dated: January 31, 2022 / Rajendra B. Panwar /
Rajendra B. Panwar, Ph.D.
Reg. No. 63,165
Fenwick & WestLLP
801 California Street
Mountain View, CA 94041
Phone: (650) 335-7107
Fax:  (650) 938-5200
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Application/Control Number: 17/468,516 Page 2
Art Unit: 2664

DETAILED ACTION
Notice of Pre-AIA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined under the
first inventor to file provisions of the AIA.
Double Patenting
2. The nonstatutory double patenting rejection is based on a judicially created doctrine
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or
improper timewise extension of the “right to exclude” granted by a patent and to prevent possible
harassment by multiple assignees. A nonstatutory double patenting rejection is appropriate where
the conflicting claims are not identical, but at least one examined application claim is not
patentably distinct from the reference claim(s) because the examined application claim is either
anticipated by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg,
140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d
2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van
Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may
be used to overcome an actual or provisional rejection based on nonstatutory double patenting
provided the reference application or patent either is shown to be commonly owned with the
examined application, or claims an invention made as a result of activities undertaken within the
scope of a joint research agreement. See MPEP § 717.02 for applications subject to examination

under the first inventor to file provisions of the AIA as explained in MPEP § 2159. See MPEP §
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2146 et seq. for applications not subject to examination under the first inventor to file provisions
of the AIA. A terminal disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be used.
Please visit www.uspto.gov/patent/patents-forms. The filing date of the application in which the
form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/25, or
PTO/ATA/26) should be used. A web-based eTerminal Disclaimer may be filled out completely
online using web-screens. An eTerminal Disclaimer that meets all requirements is auto-
processed and approved immediately upon submission. For more information about eTerminal
Disclaimers, refer to www.uspto.gov/patents/process/file/efs/guidance/eTD-info-1.jsp.
3. Claims 2-20 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1-20 of U.S. Patent No. 11,126,889 (hereinafter ‘889). Although the

claims at issue are not identical, they are not patentably distinct from each other because:

Current Application ‘889
Claim 2: Claim 2:
storing a plurality of images, each image receiving a plurality of images displaying
displaying one or more users; generating road scenes captured by one or more vehicles;

training data from the plurality of images, the
generating comprising, for each image: receiving a plurality of user responses, each
user response describing a state of mind of a
sending the image to a plurality of human road user displayed in one or more images;

observer, each human observer presented with
a request to answer a question about a state of | generating a training dataset comprising

mind of a user in the image, receiving, {from summary statistics of user responses
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each of the plurality of human observers, a
response representing a judgment by the
human observer of the state of mind of the
user in the image, generating summary
statistics describing the state of mind of the
user shown in the image based on the
received responses from the plurality of
human observers, and storing the summary
statistics in association with the image as part

of the training data;

training a model using the training data, the
model configured to receive an input image
showing a user and predict summary statistics
describing a state of mind of the user shown

in the input image; and

executing the trained model to predict a state

of mind of a user in a new image.

describing the state of minds of road users

displayed in the plurality of images;

training, using the training dataset, a
supervised learning based model configured
to predict summary statistics describing a
state of mind of a road user displayed in an

input image;

receiving, by an autonomous vehicle, a new
image captured by a camera of the
autonomous vehicle, the new image of a

scene including a road user;

predicting, by the autonomous vehicle, using
the supervised learning based model,
summary statistics describing a state of mind

of the road user in the new image; and

controlling the autonomous vehicle based on
the prediction of the supervised learning

based model.
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Page 5

‘889

Claim 9:

storing a plurality of images, each image
displaying one or more users; generating
training data from the plurality of images, the

generating comprising, for each image:

sending the image to a plurality of human
observer, each human observer presented with
a request to answer a question about a state of
mind of a user in the image, receiving, {from
each of the plurality of human observers, a
response representing a judgment by the
human observer of the state of mind of the
user in the image, generating summary
statistics describing the state of mind of the
user shown in the image based on the
received responses from the plurality of
human observers, and storing the summary
statistics in association with the image as part

of the training data;

Claim 12:
receiving a plurality of images displaying

road scenes captured by one or more vehicles;

receiving a plurality of user responses, each
user response describing a state of mind of a

road user displayed in one or more images;

generating a training dataset comprising
summary statistics of uses responses
describing the state of minds of road users

displayed in the plurality of images;

training, using the training dataset, a
supervised learning based model configured
to predict summary statistics describing a
state of mind of a road user displayed in an

input image;

receiving, by an autonomous vehicle, a new
image captured by a camera of the

autonomous vehicle, the new image of a
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training a model using the training data, the
model configured to receive an input image
showing a user and predict summary statistics
describing a state of mind of the user shown

in the input image; and

executing the trained model to predict a state

of mind of a user in a new image.

scene including a road user; predicting, by the
autonomous vehicle, using the supervised
learning based model, summary statistics
describing a state of mind of the road user in

the new image; and

controlling the autonomous vehicle based on
the prediction of the supervised learning

based model.

Current Application

‘889

Claim 16:

one or more processors; and

a non-transitory computer readable storage
medium, storing instructions that when
executed by the one or more processors, cause
the one or more processors to perform steps

comprising:

storing a plurality of images, each image

displaying one or more users;

Claim 1:

a computer processor; and

a non-transitory computer readable storage
medium storing instructions that when
executed by the computer processor cause the
computer processor to perform steps of a
computer-implemented method for
controlling an autonomous vehicle based on a

predicted state of mind of road users in a
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generating training data from the plurality of
images, the generating comprising, for each

image:

sending the image to a plurality of human
observer, each human observer presented with
a request to answer a question about a state of
mind of a user in the image, receiving, {from
each of the plurality of human observers, a
response representing a judgment by the
human observer of the state of mind of the
user in the image, generating summary
statistics describing the state of mind of the
user shown in the image based on the
received responses from the plurality of
human observers, and storing the summary
statistics in association with the image as part

of the training data;

training a model using the training data, the
model configured to receive an input image

showing a user and predict summary statistics

scene captured by a camera of the

autonomous vehicle, the steps comprising:

receiving a plurality of images displaying

road scenes captured by one or more vehicles;

receiving a plurality of user responses, each
user response describing a state of mind of a

road user displayed in one or more images;

generating a training dataset comprising
summary statistics of uses responses
describing the state of minds of road users

displayed in the plurality of images;

training, using the training dataset, a
supervised learning based model configured
to predict summary statistics describing a
state of mind of a road user displayed in an

input image;

receiving, by an autonomous vehicle, a new

image captured by a camera of the
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describing a state of mind of the user shown autonomous vehicle, the new image of a

in the input image; and scene including a road user; predicting, by the
autonomous vehicle, using the supervised
executing the trained model to predict a state | learning based model, summary statistics

of mind of a user in a new image. describing a state of mind of the road user in

the new image; and

controlling the autonomous vehicle based on
the prediction of the supervised learning

based model.

4. Claims 3-8, 10-15 and 17-20 of the current application do not correspond to any claims of
‘889.

Allowable Subject Matter

5. Claims 2-20 would be allowed provided the Double Patenting Rejection is overcome.
Conclusion
6. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to CHARLOTTE M BAKER whose telephone number is (571)272-
7459. The examiner can normally be reached Mon - Fri 8:00-5:00.

Examiner interviews are available via telephone, in-person, and video conferencing using
a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at

http://www.uspto.gov/interviewpractice.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, NAY A MAUNG can be reached on (571)272-2882. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is available
to registered users. To file and manage patent submissions in Patent Center, visit:
https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-center for more
information about Patent Center and https://www.uspto.gov/patents/docx for information about
filing in DOCX format. For additional questions, contact the Electronic Business Center (EBC)
at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service

Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/CHARLOTTE M BAKER/
Primary Examiner, Art Unit 2664
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(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
— 04/07/2023 AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * ! *x _ _
=[oe ., 19 Minus | = 20 -0 x $40 - 0
Zl x .
&[ e |3 ines | 3 -0 x $192 - 0
< ] Application Size Fee (37 CFR 1.16(s))
[:] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
LU | Total * ; *x = =
= | (37CFR1.160) Minus = x $0 =
2l . i
2 eeercen Minus - xs0 -
S | (O Application Size Fee (37 CFR 1.16(s))
< D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. SLIE
** If the "Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter "20". /AMANDA CHRISTINE LEMUS/
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

/f you need assistance in completing the form, call 1-800-PT0-9199 and sefect option 2.
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PTO/SB/26

Doc Code: DIST.E.FILE U.S. Patent and Trademark Office

Document Description: Electronic Terminal Disclaimer - Filed Department of Commerce
Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A

“PRIOR” PATENT

Application Number 17468516

Filing Date 07-Sep-2021
First Named Inventor Samuel Anthony
Attorney Docket Number 35447-49691/US

Title of Invention

SYSTEM AND METHOD OF PREDICTING HUMAN INTERACTION WITH VEHICLES

< Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding
Office Action

X] This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Owner Percent Interest

Perceptive Automata Inc. 100%

The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration
date of the full statutory term of prior patent number(s)

11126889

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors
or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent
is presently shortened by any terminal disclaimer,” in the event that said prior patent later:

- expires for failure to pay a maintenance fee;

- is held unenforceable;

- is found invalid by a court of competent jurisdiction;

- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

- has all claims canceled by a reexamination certificate;

- is reissued; or

- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

@ Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request.
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| certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

O

Applicant claims the following fee status:

(® Small Entity
(O Micro Entity

(O Regular Undiscounted

| hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and
that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that | am:

® An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 63165

(O Asoleinventor

O A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

(O Ajointinventor; all of whom are signing this request

Signat
Ignature /Rajendra B. Panwar/

Name Rajendra B. Panwar

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
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Electronic Patent Application Fee Transmittal

Application Number: 17468516

Filing Date: 07-Sep-2021

. . SYSTEM AND METHOD OF PREDICTING HUMAN INTERACTION WITH
Title of Invention:

VEHICLES
First Named Inventor/Applicant Name: Samuel English Anthony
Filer: Rajendra Bhagwatisingh Panwar
Attorney Docket Number: 35447-49691/US
Filed as Small Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
STATUTORY OR TERMINAL DISCLAIMER 2814 1 170 170
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 170
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Doc Code: DISQ.E.FILE
Document Description: Electronic Terminal Disclaimer — Approved

Application No.: 17468516
Filing Date: 07-Sep-2021

Applicant/Patent under Reexamination: Anthony

Electronic Terminal Disclaimer filed on April 7,2023

X APPROVED

This patent is subject to a terminal disclaimer

] DISAPPROVED

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web

U.S. Patent and Trademark Office
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Electronic Acknowledgement Receipt

EFS ID: 47806715
Application Number: 17468516
International Application Number:
Confirmation Number: 1220

Title of Invention:

SYSTEM AND METHOD OF PREDICTING HUMAN INTERACTION WITH

VEHICLES

First Named Inventor/Applicant Name:

Samuel English Anthony

Customer Number:

758

Filer:

Rajendra Bhagwatisingh Panwar

Filer Authorized By:

Attorney Docket Number:

35447-49691/US

Receipt Date: 07-APR-2023
Filing Date: 07-SEP-2021
Time Stamp: 01:35:33

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $170

RAM confirmation Number E202347235307400
Deposit Account 192555

Authorized User

Rajendra Panwar

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.16 {National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:

Document . . . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

41313

1 Terminal Disclaimer-Filed (Electronic) eTerminal-Disclaimer.pdf no 2

ce4f82699a8554c2847f6a578516a6bc1760)
Oa3a

Warnings:

Information:

38341

2 Fee Worksheet (SB06) fee-info.pdf no 2

€972b71e6c78987cdfaa2ee651337c368b1
aef50

Warnings:

Information:

Total Files Size (in bytes): 79654

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

FIRST NAMED
INVENTOR:

APPLICATION NO.:

TITLE:

FILING DATE:
EXAMINER:

GROUP ART UNIT:

Samuel English Anthony

17/468,516

SYSTEM AND METHOD OF PREDICTING HUMAN

INTERACTION WITH VEHICLES

September 7, 2021
Baker, Charlotte M

2664

CONFIRMATION NO.: 1220

ATTY. DKT. NO.:

35447-49691/US

CERTIFICATE OF TRANSMISSION

I hereby certify under 37 C.F.R. § 1.8(a)(ii) that this correspondence is being deposited or transmitted in accordance

with 37 CF.R. § 1.8(a)(i) on or before the local date shown below.

Signature:

/ Rajendra B. Panwar/

Typed or Printed Name:

Rajendra B. Panwar, Reg. No. 63,165

Dated:

2023-04-06

RESPONSE AND AMENDMENT A

The following is in response to the Office Action mailed December 6, 2022.
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AMENDMENTS TO THE CLAIMS
All pending claims, along with a current status of each, are reproduced below. If

indicated, please amend the claims accordingly.

1. (Canceled)

2. (Currently Amended) A computer-implemented method comprising:
storing a plurality of images, each image displaying one or more users;
generating training data from the plurality of images, the generating comprising, for each
image:
sending the image to a plurality of human observers ebserver, each human
observer presented with a request to answer a question about a state of
mind of a user in the image,
receiving, from each of the plurality of human observers, a response
representing a judgment by the human observer of the state of mind of
the user in the image,
generating summary statistics describing the state of mind of the user shews
in the image based on the received responses from the plurality of
human observers, and
storing the summary statistics in association with the image as part of the
training data;
training a model using the training data, the model configured to receive an input image

showing a user and predict summary statistics describing a state of mind of the

user shews in the input image; and
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executing the trained model to predict a state of mind of a user in a new image.

3. (Previously presented) The computer-implemented method of claim 2, wherein
the state of mind of the user in the image indicates whether the user is likely to perform a

predetermined action.

4. (Previously presented) The computer-implemented method of claim 2, wherein
the state of mind of the user in the image represents a measure of awareness of the user regarding

an object.

5. (Previously presented) The computer-implemented method of claim 2, wherein

the response from a human observer comprises a rating on an ordinal scale.

6. (Previously presented) The computer-implemented method of claim 2, wherein
the model is one of’

a random forest regressor,

a support vector regressor,

a simple neural network,

a deep convolutional neural network,

a recurrent neural network,

or a long short-term memory (LSTM) neural network.

7. (Previously presented) The computer-implemented method of claim 2, wherein
the summary statistics is associated with at least one of a content of a response, a time associated
with entering a response, and a position of an eye of a human observer associated with the

response, the position being measured with respect to a display associated with the image.
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8. (Previously presented) The computer-implemented method of claim 2, wherein
the image is manipulated by adjusting values of pixels of the image before presenting to a human

observer.

9. (Currently Amended) A non-transitory computer readable storage medium storing
instructions that when executed by one or more processors, cause the one or more processors to
perform steps comprising:

storing a plurality of images, each image displaying one or more users;

generating training data from the plurality of images, the generating comprising, for each

image:

sending the image to a plurality of human observers ebserver, each human
observer presented with a request to answer a question about a state of
mind of a user in the image,

receiving, from each of the plurality of human observers, a response
representing a judgment by the human observer of the state of mind of
the user in the image,

generating summary statistics describing the state of mind of the user shews
in the image based on the received responses from the plurality of
human observers, and

storing the summary statistics in association with the image as part of the
training data;

training a model using the training data, the model configured to receive an input image

showing a user and predict summary statistics describing a state of mind of the

user shews in the input image; and
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executing the trained model to predict a state of mind of a user in a new image.

10. (Previously presented) The non-transitory computer readable storage medium of
claim 9, wherein the state of mind of the user in the image indicates whether the user is likely to

perform a predetermined action.

11. (Previously presented) The non-transitory computer readable storage medium of
claim 9, wherein the state of mind of the user in the image represents a measure of awareness of

the user regarding an object.

12.  (Previously presented) The non-transitory computer readable storage medium of

claim 9, wherein the response from a human observer comprises a rating on an ordinal scale.

13. (Previously presented) The non-transitory computer readable storage medium of
claim 9, wherein the model is one of:

a random forest regressor,

a support vector regressor,

a simple neural network,

a deep convolutional neural network,

a recurrent neural network,

or a long short-term memory (LSTM) neural network.

14. (Previously presented) The non-transitory computer readable storage medium of
claim 9, wherein the summary statistics is associated with at least one of a content of a response,

a time associated with entering a response, and a position of an eye of a human observer
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associated with the response, the position being measured with respect to a display associated

with the image.

15. (Previously presented) The non-transitory computer readable storage medium of
claim 9, wherein the image is manipulated by adjusting values of pixels of the image before

presenting to a human observer.

16. (Currently Amended) A computing system comprising:
one or more processors; and
a non-transitory computer readable storage medium, storing instructions that when
executed by the one or more processors, cause the one or more processors to
perform steps comprising:
storing a plurality of images, each image displaying one or more users;
generating training data from the plurality of images, the generating
comprising, for each image:
sending the image to a plurality of human observers ebserver, each
human observer presented with a request to answer a
question about a state of mind of a user in the image,
receiving, from each of the plurality of human observers, a
response representing a judgment by the human observer of
the state of mind of the user in the image,
generating summary statistics describing the state of mind of the
user shews in the image based on the received responses

from the plurality of human observers, and
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storing the summary statistics in association with the image as part
of the training data;
training a model using the training data, the model configured to receive an
input image showing a user and predict summary statistics describing a
state of mind of the user shews in the input image; and
executing the trained model to predict a state of mind of a user in a new

image.

17. (Previously presented) The computing system of claim 16, wherein the state of
mind of the user in the image indicates whether the user is likely to perform a predetermined

action.

18.  (Previously presented) The computing system of claim 16, wherein the state of

mind of the user in the image represents a measure of awareness of the user regarding an object.

19.  (Previously presented) The computing system of claim 16, wherein the response

from a human observer comprises a rating on an ordinal scale.

20. (Previously presented) The computing system of claim 16, wherein the summary
statistics is associated with at least one of a content of a response, a time associated with entering
a response, and a position of an eye of a human observer associated with the response, the

position being measured with respect to a display associated with the image.
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REMARKS
Claims 2-20 were pending in this application, and claims 2, 9, and 16 were the
independent claims. Claims 2-20 were allowable. Claims are amended to overcome certain

informalities.

DOUBLE PATENTING REJECTION

Claims 2-20 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1-20 of U.S. Patent No. 11,126,889 (hereinafter ‘889). A terminal

disclaimer is filed with this response, obviating this rejection.

CONCLUSION

Based on the foregoing, the application is in condition for allowance of all claims, and a
Notice of Allowance is respectfully requested. If the examiner believes for any reason direct
contact would help advance the prosecution of this case to allowance, the examiner is
encouraged to telephone the undersigned at the number given below.

If extensions of time are necessary to prevent abandonment of this application, then such
extensions of time are hereby petitioned under 37 CFR 1.136(a), and any fees required therefore

are hereby authorized to be charged to our Deposit Account 19-2555.

Respectfully submitted,

Dated: April 6, 2023 / Rajendra B. Panwar /
Rajendra B. Panwar, Ph.D.
Reg. No. 63,165
FENWICK & WEST LLP
801 California Street
Mountain View, CA 94041
Phone: (650) 335-7107
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and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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s | CN 105530061 A

Briving behavior prediction system of forward dirgotion vehicle driver based on fusion of vehicle networidng and
imags

sbstract

The nvention discloses a driving behavior prediction systen of a forward direction vehicle driver
based on fusion of vehicle notworking and image, consisting of 3 road environment cotlectinn
camers, a vehicls parsmaeter coliertion and wireless wansmission pistform, and 3 vides processor
hardware platform. The road snvironment collection camere iz In charge of collecting signal lamps
and road indication signs in the rosd envinment; the vehicle parameter eoilection and wirsless
sangrmission platform eolievts Inforration of & vehicie throttie opening-degres, brake pedal position Other languages: Ch
nformation, a steering whael rotation angle and 3 steering whee! angular velooily. The vehicls
driving pararmetes Is tangmitted to the backward direction vehicle through the vehicte netwark; the
video provessor hardware platfonm ssteblishes a driving behavior prediction model of a forward
direction vehicle driver through snaivzing the road environment parsmetar and the forward direction
vehicle driving parameter by the video processor hard pletform and realizes the prediction on the
driving behavior of the forward directinn vehicie driver, The Invention can perform prediction on the
composite diiving behaviors of the forwsrd direction vehicle driver, Ikes the sudden of gwitching I CR
inne, pudden tuming and sudden braking, which improves the aceuracy of #he pradiction,

Inventor:

Worldwide applications

Application CN201610045048,54 avents &

Clasgifioations
2016-01-22
» HESLSTFAE Protocsls speciaily sdapted for proprietery or special purpose networking 2016-01-22
environments, e.g. meadical networks, sensor networks, networks in vehicles o remote meteris
) ¢ 4 2016-04-27
networks
Ratus Panding

External links: &

Clatens {9 Hide Depandent ~

1. the forward diraction vehicle drive penple driving behavior progroses system of @ car networking and image co-registration. it is characterized in that, comprise road
environmnent auguisition camera (13, vehicle parareter collection and wireless transrrission platform (8}, video processing hardwars plstiomn (8 Described rosd environment
acquisition namers is responsiblie fir gathering road snviconment parametey, and described ropd environment pararmeter comprises signal inforration, rord Warning Mark
information in road environment; Described vehicls parameter coliertion and wireless ransmission platform (3} are responsible for this oar of collection driving parametars on
the one hand, and by car networking, this car are travelied parameter ransmission o backoward vehicle, on the other hand the responsibie front uck driving parameters
receiving forward diraction vehizte and send over; Desaribed video processing hardware piatforrn (2), by the anaivsis 10 road environinent parameter, forward dirsction vehinie
deiving parameters, s sot up forward direction vehicle drive people driving behavior forecast mndel, Is resilzed the prediction to forward divection vehicle drive people driving
behavior.

2. the forward direction vehicle drive people driving behavior prognoses systemn of a kind of car networking according to elaim 1 and image co-registration, it is
characterizad in that, described mad environment scquisition camera {1} adopts GOB instalied vides night vision cam, is aranged on vehicl: front windshisid,

3. the forward direction vehicle drive people driving behavior prognoses system of @ kind of car netwarking according o eleim 1 and image co-registration, it is
rharacterizad in that, described vehivle parameter oofinction and wirsless transmission platform (3) comprise CAN telecommunination circult, signal conditioning clrcul,
in-vehicls wirsless communication cirgult, main controller olrcul end power cireuit

Deseribed CAN telecormmunication circull is responsible for the physical ansformation reslizing master eontrolier serlal communicetion interface and GAN
sommunication interface, and be connectad with sutemobile CaM-bus {5), for cbiaining throtde opening, steening wheel angle, steering whes! angular velocity
information by CAN cormmunization interface;

Cescribed signal conditioning circuit is connected i obiain brake pedal position information by brake padal position sansor signal wire intarface with the brake prdal
position sensor be arranged on automaobile (4) on the one hand, is connected on the other hand with described main controlier clroult;

Describad in-vehicie wirsless communication circult adopts 802.11P cer networking communication protocst, and is provided with in-vehicle wireless cormmunication
sritennal imerface and is regponsibie for truck raffic;

Deseribad rmsin controlier ciroult s responsitle for GAN protocs! parsing, sensor signal snalog-(o-dightal conversion, is controtied the ransmitting recelving of fruck raffic
dets, and is ysthered by vehicie parsrmeter and wireless Fransrission platform serial communivation interfave is connetted with video processing hesdware platforr: (31

Uescribad power circult is responsitie Tor system+12V DG power supply being depressured to+-3Y, for main comirolior circult, CAN telecommunicstion cirouit are
powered.
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4. the forward direction vehicle drive prople driving behavior prognoses system of 2 kind of car networking according 1o oleim 3 and image co-registration, ts
characterized in that, desoribed CAN telecommunization olrcuit is made up of TIATESD and peripheral slroult thereot Desuribed signal conditioning cireult comprises
Resistor-Capasttor Unit, Is responsible for filtering Interference signal Desoribed rvehicie wireless communication clroull Is made up of QPASE2ZEC and peripheral clroult
theresf; Described main controtler clroult is made up of MESS1T2KS1 28 and peripheral circuli therest; Described power circult Is made up of L2240 and poriphers!
clroult thersot,

& & kind of cor networking aecording to olglm 8 or 4 and the forward direction vehicle drive people driving behavior prognosses system of image co-registration, itis
characterized in that, described CAN telecommunication clroul, signel conditioning ciroul, invehicle wireless communisation circull, main controlier cireuit and and
power circuit be ali arranged on one piene of clrmult board, desoribad circult board is amangad on # cubold snclosure, CAN communination gronve {12} 1s provided with
ebove described cuboid shell, brake pedal position sensur holding wire input groove (18}, irvehicle wireless communication antenna expurts groove {11} and vehicle
parameter coilection and wirelnss iransmission platfonn seral communication groows: {14},

Begored SAN communication interfece is aranged on described SAN cummunication groove {12) plaos; Described brake pedal posttion sensor signel wirs interfece is
aranged on describerd brake pedal position sensor hoiding wire inpest groove (13) plece; Described in-vehinis wirsless communication antennal interface is arranged on
degcribad invehicle wirsless cornmunivation antenna and exports groove {11 place; Desortbed vebicle parameter collection and wireless transmission platform seris!
communication interfacs are sranged on described vehicle parameter collection and wirsiess Tansmission platform serial communication groove {14} pace.

&. the forward direction vehicle drive people driving behavior prognoses system of g kind of car netwarking according 1o claim 1 and image co-ragistration, it is
rharacterizad in that, describedd viden processing hardware piatform {2) comprises video decoding circult, videns provessing clrcults and power oirouis;

Described vides decoding cirous is connected with road environment acguisition camera (1) by road environment aoquisition camera viden fine input interface, signel
iamp, the road Wamning Mark analog vides signa! of being rasponsible for roasd snvironment sequisition camers {1} 1o gather a7e converted to dighta! vidao signal, oitpet
1o video proosssing ciroulls;

Desoriaed vides processing olrcuils comprises DDR2 memory, FLASH memory and video processor; Degoribed DURZ mermniory s for storing the data in forward divection
wehicte drive behavior prediction aigorithrm; Described FLASH memory is Tor storing forward direction vebiclz drive behavior prediction algorihm routing Described video
processor is responsible for processing the digital video information hat video decoding circult sends on the one hand, the front ruck transmitterd by the raception
vehicle pararnster collection of video processing haydware platform serlal communication interfacs and wireless transmigsion piatform on the other hand exercises
paramelsy, and st up forward direction vehicle drive penple difving behavior forecast mode! sccoeding to desoribed dighta! viden information ang front truck seforcement
parametsr, forward dirgction vehinle drive people diiving behavior is predisted;

Deseribed power clroult s responsibie for 3.3%, 1.8Y 1.2V power supply of vehicle-mounted 12V Power convert nesded or video processer.

7. the forward direction vehicle drive prople driving behavior prognoses system of 2 kind of car networking according 1o cleim 6 and image co-registration, tis
characterized in thay, desoribed viden decoding cireult is made up of viden decoding ohip TVPS1380 and poaripheral oireuit thareof; Deseribed DIRZ memory adopts
MT47H64ET18EY, and described FLASH memory adopls SG28GL238N, and described video provessor adopis DMB437,

8. akind of car networking secording to claim § or 7 and the Torward divection vehicls drive penple driving behavior prognoses system of inage co-reyistration, B is
characterized in that, deseribed video decoding cireult, viden processing cirouits and power clroult are ayrangesd on one piece of clroult board, described ciroult board
aranges a cuboid enclosure, is provided with road environment anquisifion camera video ling input groove {17 and video processing hardware platform serial
communication groove {18} ebove described cuboid shell;

Ueseribed rosd environment acgulsition camers video fine Input nterface is amsnged on road snvironmerns seauisition cemers video ne input groosve (17) place;
Uescribed video processing hardware platform serial communication interface is aranged on vides processing hardware platform serial communication groove (18}
piace,

%. akind of car networking scnording to clalm 1 and the forward direction vehicle drive peopie driving behavior progneses system of image co-registration, ts
rharacterized in that, describedd driving behavier forecast mode! Is the mods! sat up based on HMM theory, Is specially: A={N, M, 7, A, B), wharein

$ s forward directinn vehicle drive prople dilving bohavior state, 58 4. 5 ... 8 ;). 1 status iz g ,, g (@ €, this projact stetus number N=8, wherein, § ; for braking action, &

Sfor laft stesring hohavior, S 4for dght kum behavior, $ gfor the behavior of Zus Huan road, § ghehavior is changed for tuming right;

Vis ohservation sequence, Y={y 4, ¥ 5... ¥ ), t obsarved events s O ,, this project measured value number M=10, whersin, v ;for forward direction vehicie throttls aperture,
v yfor forward directinn vehicie brake padal position, v gfor forward direction steering wheaei for vehicl: comer, v 4for forward direction steering wheel for vehicle angular
speed, v sfor signad lamp red Bght, v gfov signat lamp green fight, v Tor signal larmp ambier fight, v gior rosd left steering mark, v gfor road vight turm mark, ¢ qgheep straight
an for soad and indiosie

wis forward direction valicl: drive peopie driving behavior inifial state probabifities veotor, w={f 4, 7 ... 7}, whersln % =P {3 428}

Ay state-trangition rsiriz, ie, forward dirgction vehicle drive peuple driving behavior stste-transition matriv, A={s i}, x s whersin, 8 ;j==3 W= 98 i 151 N

B is ohserved events probability distribution matrbe and namely differant forward diraction vehicte drive pesple drives the probability that row oocurs at observer state
sach under 3, 8= g} o x pe wherein, b P [0 v g 0 78 ) TSN, Tskesd,

Desoription
The forward direction vehicle drive people driving behavior prognesas system of & kind of car networking and image co-regisiration
Tachnica! field

The present invention reistes 1o ntelligent sutomobile fisid, be spacially the forward ditection vehicls drive people driving behavior prognoses system of the neteoridng
of & kind of car and Image coregisiration

Background technology

Alrng with the quick growth of China's automobile poliutinn, the number of non-professinnal driver s also progressively ingreasing, and indirectly result in the fraguent
generation of traffic sccident. Fov the reason thet sccident ocours, researcher is devoted to how by the generation of eTective measures reduction acoident always, and
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the systermns such as whereln bus or irain route is worked In coordination with, driving safety is assisted improve g kind of effective ways of vehicie operating

safety Wherein, how scoording 1o road infurmation reasunable prediction driving behavior, and remingd driver 1o mizke key Issue thet sclence decision is Driving safety
agsistant sysiern.But at present Chinsse soholars is fust predicted for from car driver driving behavior, but in vehiole trevel process, forward divection vahicle is braked
suddernty, turm fo suddeniy, the driving behavior iack of standardization such as 1o change suddeniy undersiands and have material impact 1o resr car driving safety.By
contrast, there is not yet the achievernent in research for forward direction vehicle drive people driving behavior pradiction. Mearwhile, the different algorithm and model
shortage provided for driver's Activity recognition is at prasent carried out in real time the driving intention of multipie complexity, the unified algorithm iderntified Along
with developrnent and the exiensive use of safe agsisting systern for automaobiles, the real time probiems Tor dilver's driving behavior prediction will becorne probiem in
the wrgent need to address. 3y inspection information, at prasent, there is not vet report in the application of forward direction vehicle drive peopie driving behavior
pradictinn aspert,

Surnsniary of the lovention

in arder to solve the probilern, the present invantion proposes the forwerd direction vehicle drive peopls driving behavior prognoses system of the networking of 8 kind of
car and inage co-registration, road environment information is gathered by ! company video processor DMG437 hardware platform, forwsrd direction vehicle throtiie
opening information is received by cor connecied nebtwork commmunication msdule, brake pedal position information, steering whee! angle. stearing whesl anguler
velocity, forward direction vehicle drives driving behavior forecast model is set up based on MMM theaory, with forward direction vehicle drive people unexpecizd braking
whign driving, suddeniy tur 1o {Comprising left steering and right tum), suddenty {tomprising Tuo Huandao and You Husn road) driving behavior is changed as
forecasting obisct, carry out foreard direction vehicle driver driving behavior prediction. The conorste technical scheme adopted s as follows:

Car networking end a forwasd dirsction vehicie drive people driving behavior prognoses system for image co-regisiration, comprise read environment soguisition camers,
wehiicle parameter eollevtion and wireless ransmission platforn, video processing hardware plationm; Desortbed road enviromment aoquisition camers s responsible Tor
gathering road snvironment parametes, and describad road environment parameter comprises signa! Information, road Waming Mark information in road environment;
Descrihed vehichs parsmeter coliection and wireless ranamission plstform are rasponsible for this car of collection driving parameters on the one hand, snd Dy car
networking. this car ars travelled parameter ransmission i backward vehicls on the other hand the responsibile fromt truck driving parameters recelving foressd
direction vehicle and send over; Descoribed video processing hardware platform, by the analysis 10 rosd environment payameiss, forward direction vehicle driving
paramelers, s setup forward direction vehicles drive people driving behgvior forecsst model, s realived the predistion 1o furward direction vehicle drive people driving
behavios,

Preferably, deseribed road envieonment annuisition camera adopts CCU installed video night vision cam, is srranged on vehicle front windshield,

Profersbly, doscribad vehicie parameter cotlectinn and wirsless ransmission platiorm comprise GAN telecommunication ciroult, signal conditioning circult, invehicle
wireless communication cireuit, main controllsr circult and power clrouly;

Described CAN telecommurnication circult s responsibie for the physical ransformation realizing master controiler serial communication interface and CAN
communication interface, and he connacted with sutomohile CAN-hus, for shtaining throttle opening, stearing whee! angle, steering wheael sngulsr velochy information by
CAN communication interface

Described signal conditioning clrcuit is connected 1o oblain brake pedal position infurmation by brake pedal position sensor signal wire interface with the brake podal
position sensor be arranged on awtornobile on the one hand, s connentad on the other hand with described main controiler oiroult;

Desoribed brvehicle wirgless communication ciroult sdopts 802 11P car networking communication protoos!, and Is provided with in-vehicle wirsless communication
amennal interfane and is responsible for truck waffic;

Dogoribed main controtier cirnull is responsibie for CAN protocol parsing, sensor signa! analsg-to-digitel conversion, is corirofied the transmitting-receiving of truck teatfic
data, and iy gathered by vehivle pararneter and wireless transmmigsion platforrn serigl cormmunication intevface is connected with video processing hardware platfonm;

Desorbed power cirouit is responsible for systerm+12Y DG power supply being depressured to+8Y, for main controller ciroult, CAR telecommunication ciroult are
powered,

Profersbly, doscribad GAN telecornmunication cirouit Is made up of TJATDS0 and pariphers! airoult tharaot; Described signsl conditioning clrcult comprises Reststor
Capacitor Unit, is responsibie for fitering interference signal; Described invehicle wireless communication slroul is made up of §PASS28( and peripheral ciroult thereof,
Desoribed main controtler clreult is made up of MOS8T 248122 and peripherat circult thereof; Described power clroult Is made up of LM2940 and pariphers! circult
theraod,

Sraferably, described CAM telecummunication siroul, signal conditioning ciroult, in-vehicle wirsless communication cireult, main controlier cireult and and power cirguit
b sif amanged on one piace of airoult board, descoribed airoult board is aranged on a cutinid enclosure, is provided with CAN communication groove, brake padal position
sengor holding wire Inpul groove, in-vehicle wieless communicstion amienna outpa groovs snd vehicle pararnster eollsction and wireless transmmission platforrn serigl
communication groove above described cubnid shal;

Desoribed CAN communication interface Is srrenged on desoribed CAN communicetion groove; Desoribed brake padsl position sensor signs! wire interface Is srranged
on described brake pedal pogition sensor bolding wive Input groove; Descrilied rvehicie wireless cornmunication antennsi interfacoe is arranged on desortbed in-vehicle
wireless communication amrenna and exports groove; Desoribed vehicle parameter collection end wireless ansmission pistform serial cornrunication interface are
srranged on descoribed vehicle parameter eolischion and wireless transmission platforrn seriyl communication groove.

Preferably, describad video processing hargware platform comprises video decoding eroull, video processing cireuits ang power ciroul;

Degoribed video decoding cirouit is connectad with road environment acguisition camera Dy mad environment acguisition camers video line input imerface, be
rasponsible for the signa! lamp of road environment acquisition camera coifection, mad Warning Mark analog video signal 1o be eonveried 1o digital video signal, outpist
1o video provessing cirouits;

Desorbed video processing ciroults comprises DIRZ memory, FLASH memory and video progessor; Desoribed DDR2 memory is for storing the data In foresnd direction
vehicle drive behavior prediction algoritr; Described FLASH memory Is for storing forward direction vehicie drive hehavior pradiction algorithn routing Described vides
processor is responsibie for provessing the digital video information that video decoding circult sends on the one hand, the front tuck transmitted by the reception
vatiicle parameter cotlestion of video processing hardware platform serial communication interface and wireless transmission platfore on the other hand exercises
pararneter, snd st up forward direction vehicls drive pesple driving behavior forecast mode! aceosding to desoribad digital vides Information and front truck enforcement
parametes, forward dirsction vehicle drivi: peopls driving behavior is prediciedg;

Described powey cireuit is responsitte for 3.3V, 1.8Y, 1.0V power supply of vehicle-mourtad 12Y Powar convert needed for viden processor,
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Preferably, describzd video decnding circuit is made up of video decoding ohip TYPS150 and peripheral clrouit thereof; Described RORZ memory adopis MT4A7HAAM1GET,
and deseribed FLASH memory adopts SG29GL255M, and desortbed video processor adopts DMG437.

Prafarably, desoribed video decuding oireult, video provessing cirouite and powsr ciroull sre arranged o one plece of ciroult board, described clroud board aranges a
cuboid enclosuse, is provided with road environment acguisition camera viden line input groove and videno processing hardwere piatforrn seria! communication groove
ahove desoribed cubold shell;

Described road snvironment acqisition camers video line input interface is arranged on road environment acguisition camera video iine input groove; Described vides
processing hardware platiorm serial communioation interface is airanged on video processing hardware piztform seral comenunicntion groows,

Prafarably, described driving bohavior foracast madel s the model set up based on HMMM theory, Is spesially: A={N, M, w, A, B}, whersin,
S be Torwsrd direction vehicle drive people driving behavior state, S={5 ¢, 5. 5 )t s328us Is g, 4 € © this project status number N=8, whereln, § ¢for braking aotion, 8

«for ieh steering bebavios, § gfor rght ture behavion, 8 yfor the behavior of Zua Husn road, § sbehavior is changad for tuming sight;

¥ ig chservation sequenae, V={V 5, v o ¥ ) § observed events is O, this project measured valus rumber M=11, whereln, v ¢for forward direction vehicle throttle aperture,

v 5for forward dirsction vehicle brake pedal position, v ;Tor forward direction steering whesl for vehicie corner, v 4for forward direction steering wheel for vahicle angulsr
spaed, v sfor signal lamp red fight, v ¢for signal famp green tight, v yfor signal lamp armber ight, v afor road left steering marl, v gfor road right tum mask, v ygheep straight
o Tor road and indizats;

i1 i forwsrd direction vehicle drive people driving behavior Initlal state probsbilities veuton w={ g, Wa.. ) whereln m =P {5 =8 %

Al staterangition mawly, Le, forwerd direction vehicls drive people driving behavior state-transition matrk, Asda gb o« whereln, 8 =P (G =S {4 =8 ), 154 15N

B is sbserved events probability distribution matix, and nemely different forward direction vehicle drive peopls drives the probability thet row soowrs 21 observer state
each under 3, 3= g « s wherain, =P |0 pov ] g =8 | 1SN, Tskah

The nvertion has the benelicla! effects ag follows:

{1} based oy oay networking and the method foy image co-registration, to forward diesction vehicie drive people unexpected braking when driving, i 1o suddenty,
changes suddenty driving behavior and prediet, for resr car driver carrles ot esrly waming, the generstion avolded traffic accident,

{73 for cusrent probiem fur e single driving behavior identificstion of driver, the present invention combines that forward direction vehicle drive people brakes suddendy,
s 10 suddeniy, the compound driving behavior of changing suddenty is predicted.

{2} the present invention ulllizes rosd environment parameter and foreard direction vehicle driving parameters 1o combing, and peadicts, Improve the ancwacy of
pradiction io forward direction vehicls drive people driving behsvior,

{43 by Hiddden Markov HMM theoretical model, st up front truck driver driving behavior furecast mods! in conjunciion with the road environment paramaster gathered and
front truck driving pararneters, prediction scouracy is high,

{5} vides processing hardware platform and vehicls parameter coliection snd wireless ransmission piatform are all lonated In a cuboid shell, and modularized
processing, integrated level s high, sasy to utliize.

Accompenving drawing explanation
Fig. 1 is prasent systerm struciwal reprosentation,
Fig. 2 1s vehicle parsmeter coliection of the present invention and wireless ransmission platiorm distirihution schernstic dlagram.

Fig. 8 s video processing hardware platforrn digtribution schematic dlagram of the present invention,

Fig. 4 1s vehicle parameter collection of the present nvention and wirsless transmission platform slectrical blook diagrarm.

.

1g. § is video provessing hardwars platformn clioultry structursl represerdation of the present invention.
Fig. 6 is vehicle parameter coliection of the pressemt nvention and wirsiess transmission platform ciroult diagram.
Fig. 7 is video procassing hardware pigtform clrouitny schemstic disgram of the present invention,

Mark in figure: 1 is road envionment zoguisition camera, 2 Is video processing herdware pigtfonn, 3 iz wehicle parameter collection and wireless transimigsion platform, 4
i brake pedal position sengor, §is CAN, 8 is invehicl: wirsless communication artsnneg, 7 is brake padal position sensor holding wire, 8 is high-frequency ine. R is
vehicle paramater collaction and wirsless ransmission platform Serisl Port Line, 10 is vehicla parametar collection and wireless transmission platform shell, 1115 i
wizhicle wirgless communication antenna cutpul groove, 12 is CAR communication groove, 13 is brake pedal position sensar holding wire ingut groove, 14 is vehicls
parameier coliection and wirgiess transmission platform seriel communication groove, 15 is road envieonment acquishion camera vider line, 16 is video processing
hgrdware pletform Sevial Port Ling, 17 is rogd envirsnment acguisiion camers vides Hine Tnput groove, 18 is videw processing hardware pigtform serial cormrmunication
geoove, 19 Is videe processing hardware platforen shell,

Embodimant

With referenne o the accompanying drawings snd carry out clesrly intectly desaribing to design of the present invention, specific works process in eorfunction with
exarmipe Ubvicusly, degoribed embodiment is 2 part of embodiment of the prasent invention, instead of whole embodimerns, and based on the embodiment of the presen
nwanticon, other ermbodiments that those skitied In the art obtain under the prarequisite not paving creative work, all helong to scops.

v w o

i deseribing the invention, | wiil be appreciated that, term ™ * center ", * iongituding! diraction ", * Fansvarse divaction *, " on ™, [ seore, * front *, * afterwards . " lef sida ", "
right side 7, " vertically *, " level ”, "top ", " end 7, ¥ interior 7, orientetion of the position relaticnship of the instruction such as ¥ outward ” are based on orisntation shown in
the drawings of pesition relationship, only the present invention for convenience of description snd simplified characterization, Instesd of indicats or imply thet the devica
of indicstion or elerment must have specific oventgtion, with specific sximuh configurstion and operation, therefore mitation of the presenst invention cannotbe

interpreted as.
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The present invention is with forward direction vehicle throttle opening information, forward direction vehicie brake pedat positional information, forward direction
steering wheal for vehicle comer, Torward divection steering whee! for vehicle anguisr speed, signal lamip red light, signel lamp green light, signsl lamp gmber Hight, voad
ieft steering mark, road right tum mark, road keeps straight on mark as idemifleation main gene, with forward direction vehicle driver braking action, lefi steering behavior
right tum behavios, the behavior of Zuo Huan rosd, the probability that behavior of changing of turning right ooowrs is 85 culpuy, bulld the forward divertion vehicke drive
peopie driving behavior forecast mode! based on HMM, realize predicting forward direction vehicle drive people driving behavior,

Az ghown in Figures 1 io 7, the forward dirsction vehicle drive people driving behavior prognoses system of a kind of car networking thet proposes of the present
invention snd Image coTegistration is made up of road environment acguisiition camera 1, vehicle parametar coifention snd wirsless transmission platformn 3, video
processing hardwars pletform 2,

Dosoriced rmad environment acguisition camera 1 sdopts GO0 installed video night vision cam, is arranged on vehicle front windshield, is responsibis for gathering signal
lamp, road Wamning Mark in road environment.

Teseribed vehicle parsmiater colisction snd wireless transmission platform 3 have 1 cubold shell (as shows in Figure 2}, a8 vehicle paramater collection and wirsiess
ransmission platform shell 10, above vehicie parametar collection and wirsiess transrission platform shell 10, bo provided with T CAN communication groovs, 12,1
brake padai position sensor hoiding wire Input groove, 13,7 inrvehicls wireless cornmunication antenng expori groove 11 snd 1 vehicie parameter collection and wireless
ransmigsion platform serial communication groove 14.

1 parameter acquisition and wireless ranemission circult piate is provided with in vehicle parameter eollection and wirsless transmission platform sheil 10.This
parameter acaquisition snd wireless transmission cireuit plate by CAN telecommunicstion airoult, signal conditioning ciroult, invehicle wirelass communization circul,
roain controiler eircult and end power cirguit form,

As shown in Figure 4, the CAN telecommunication circuit on this parameter acquisition and wirelsss transmission circul plete is provided with 1 CAN communication
inferface, is connected with automobile CaNbus by CAN 8§, and then shiaing throttis opening, stearing whee! angle, sisering whasl anguiar velnoity. This CAN
commurtication interface is positioned at CAN communication groove 12 place above vehigle parameter collection and wireless transmission piatform sheli 10.Signal
conditioning ciroult on this parameter scquisition and wirsless trensmission oiroultl plete Is provided with 1 Hrsle pedal position sensor signal wire interface, and being
connached with brake pedal position sensor 4 by brake peda! position sensor holding wire 7 obiains brake pada! position information This krsie padal position sensor
signal wire interface is positioned at brake pedal position sensor holding wire input groove 13 pisce shove vehicle pasametsr coliection and wireless ranemission
platfore: sheit 10 nvehicke wheless eommuyniostion croult on this paramaeter soguisition and wireless ransrission creuit plate Is provided with 1 invehicle wirsless
commurication amtennal Interface, be connected with invehicle wireless communication antenna § by high-Tfequency line 8. the Invehicls wireless communication
sntenna st this n-vehicle wirsless communication antenns! interface Is poshioned at above vehicle paranmater cofiaction and wircless transmission platform shell 10
sxports groove 11 place Main contrailer cirouit on this parameter acquisition and wirsless tranernission circult plate s provided with 1 vehicle parameter collection and
wirelnes wansmission platform sorlal communication interface, gathered by vehicle parameter and wireless ansmission pigtform Serial Port Line ¢ is connected with
wides processing hardware platforn 2, this vehicle parameter collention and wireless rangmission plaiform serlel communivstion bierface are positioned gt wehicle
parameier colirction above vehicie parametsr collzation and wirsiess iransmission platform shell 10 and wirelsss wansmission pistform serial communication groovs 14
plare By trurk raffic notwork (rar networiking), vehinle driving pararneters (driving parainetars comprises vahicls throttle spening information, brake pedal position
wformation, steering wheal engls, steering wheel sngular velocity) is transferred to backward vehicle, is also responsibie for the front truck driving parameters that
reception front truck sends gver sifnuitanecusty. Power circuli on this persmeter acquistiion and wireless transmission circult plate is responsible for vehicle-mounted
2% Power convert 5V power supply neaded for master eontrolier snd other module devices.

As shown in Figure 8, the CAN tslscommunication circuit on this parameter acquisition and wireless transmission ciroult plate is made up of TJATES) and periphera!
ciroult theraod, Is responsibie for the physics! transformation realizing master controlier sarlal communication interiaes and CAN comvnunization intarface Signal
conditioning circult on this parameter acguisition and wireless transmission ciroult plete is rade up of Resistor-Capacitor Unit, is responsitile for filtering interference
sigral in-vehicle wirsless communication ciroult on this parametsy acquisition and wirsiess transrmission cireuit plate iz made up of GPASS25G and paripheral ciroult
hereof, meety 802,11 P car networking communicstion protocsd, s responsible Tor truck traffic. Main controlier clroult on this perameter soquisition and wireless
Fransmission cirnull plate is made up of MORS12X5128 and periphera! cireuit thereof, is responsible fr CAN protocol parsing, sensor signal anaing-to-digial conversion,
fruck raific data ransmit-racelve Pover ciroult on this parameter scquisition and wirsless tensmission oireult plete is made up of LM2940 and pariphers! airoult tharaot,
is regponsible for system+12V DO power supply o be depressured totBY, io mivracontrolier circyit, CAN telecommunication olrcult and mihert5Y system power supply,

Video processing hardwars platiorm 2 has 1 cuboid sheil {as Fig. 3), as viden processing hardware platform shell 13, shove vides processing hardware platform shell 13,
b provided with 1 resd anvironment sequlsition cemers vides line input greova 17 and 1 video procassing herdware pistform sorial cormmunication groove 18 Deseribad
video provessing hardwars piatiormn, by the analysis © road environment parameter, forward divection vehicle driving parameters, is set up forward divection vehicle drive
penpie driving behavior forecastmedel, is raalized predicting forward directinn vehicie drive paople driving hahavior,

1 video processing ciroult oard is provided with In video processing hardwsre pletform sheil 19.As shown in Figure 5, this video processing oircult bosrd s made up of
video decoding ciroult, video processing ciroults and power Srouit

Vigeo decoding ciroult on this video processing cireuit board is provided with 1 road environment acquisition camers vides line input interiacs, be connectsd with road
snvironrment sequisition camers 1 by road environment scguisition csmera vides line 15, this road environment acguisition camera video fine inpit interface is postiioned
et road environment eoguisition camera vides line input groove 17 place abiove video processing hardware platform shell 18.Video processing cirgults on this video
processing ciroult hoard is provided with 1 video processing hardware platform serlal communicstion interface, be connacted with vehicia parametar collection and
wirsless trangmission platfonm 8 by video processing hardwars platforrn Serisl Port Line 15, this vides processing hardware pletform serisl communication interface iy

positionsd af video proceasing haydwars pistform sarial communicatinn groove 18 place above video procsssing haydware platformn shedi 18.Power ciroult on this video
processing circult boerd is responsitile for vehiclemounted 12V Power comvart 5Y power supply needed for 2.3V, 1.8V 1.2V power supply and systam neaded for video
DIOCRESOY,

Az shown in Figure 7, video decoding circuit on this video procsssing cireuit board is made up of video decoding ohip TYPS150 and peripherst clrouit thereof, the analag
wides signals such s the signal larmp of road snvironmient acquisition camera colisction, road Warning Mark are responsilile for decods, be converted to dightal video
sigeal, cutput 10 video procsasor DME437, by viden video processor BMG437, vides image s processed. Video processing circuiis on this video processing ciroult board
is made up of DRRZ memory MT47HSAMTE8T, FLASH memory S82961.256N and video procassor DME43T7.DORZ moemory MT47HEAM 18T is Tor storing the dsts in
forward divection vehicle drive behavior prediction algorithen, FLASH memory S829GL256N is for storing forward direction vehicle drive behavior prediction algorthm
muting, and video processor DMG437 s responsiBie Tor processing the video information of road environrment acquisition carmera colfaction Vidaeo processor DiMe437
recehves furward direction vehicle throtte opening nformstion, brake peds! information, stesring wheel angle, the steering wheesl angular velochly of vehicls parameter
coliaction and wireless fransmission platform transmission by serial poris. According to road envirnerment information and front Buck vehicie parametes, by forward
direction vehicle drive people driving behavior Torecast model, forward direction vehicle drive people driving behavior is pradicted,

The desoribed forward direction vehicls dvive peopie driving behsvior forecsst rodel based on HbM is g5 follows:
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Theorsticai Based on HM, set up forward direction vehicle drivere driving behavior HMR forecast madel A={N, M, i, &, B), whaein:
S is forward directinn vehicle drive paople driving hohavior stater 8=(5 3, 5 2. 8 o1 T statfus Is g, 048 S this project status number N=3, wherein, § 4 for braldng action, §

Sfor foft steering behavior, § yfor right twm behavior § gfor the Behavior of Zuo Huan road, 8 ghehavior is changed for iuning right

Y is shservalion seguencel V={v 3, v .. ¥ o), 1 observed events is O ¢, this profect measused valus nurmbier M=10, whereln, v yfor forwssd divection vehicle fivottle aperture,
¥ ofor Tovward divection wehicie brake pedal position, v ofor forward divection steering whesl Tor vehicle coraer, v gfor furward direction steering wheel for vehicle anguler
apeed, v gfor signal lamp rad light, v sior signal ismp green fight, v 7ior signal famp amber fight, v gfor road left steering mark, v yfor road right tum mark, v qgkeep straight

on for road and indicate;
7 is forward direction velicie drive people driving bohavior initia! state probabiiities vertor, w4, W 4. 7 o), whereln w &=F (g =8}
A s siate-transition matei, Le. forward direction vehicle drive people driving hehavior state-wansitionmathy, Asla g .y wharsin & =P (3 gq=8{ g =8 ), Tl jeX

315 observed events probabiiity distribution matrly, and namely differant forward diraction vehicle drive penpie drives the probabifity that row oocurs at observer state
sach under 8, 80 1 5 x o Wherein, b P IO (v o g S | TSN, Yskeba,

The zhove s only for desoribing technizal golution of the present invention and specific embodinment; the protection range be not intended to limit the present invention;
should be appreciated that undey the prerequisite withowl prejudice to flesh and Diood of the present invention and principte, nstitute changes, improve oF eauivalont
replacernant ete. all will fall within the scope of protaction of the present invention,
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Office Action Summary Examiner ArtUnit | AIA (FITF) Status
CHARLOTTE M BAKER 2664 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6} MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 03/24/2020.
03 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)(] This action is FINAL. 2b) ¥ This action is non-final.

3)(J An election was made by the applicant in response to a restriction requirement set forth during the interview
on ; the restriction requirement and election have been incorporated into this action.

4)[0) Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parre Quayte, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 2-21 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) (J Claim(s) ____is/are allowed.
7) Claim(s) 2-21 is/are rejected.
8) [ Claim(s) ____is/are objected to.
9) J Claim(s) are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)(1] The specification is objected to by the Examiner.
11)[@ The drawing(s) filed on 03/24/2020 is/are: a)l¥] accepted or b){] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
Priority under 35 U.S.C. § 119

12)[J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)lJ All b)(J Some**  ¢)(J None of the:
1.[] Certified copies of the priority documents have been received.
2.(J Certified copies of the priority documents have been received in Application No.

3.00 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) [ Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
. . Paper No(s)/Mail Date

2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) (] Other:

Paper No(s)/Mail Date

U.S. Patent and Trademark Office

PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20210223
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Application/Control Number: 16/828,823 Page 2
Art Unit: 2664

DETAILED ACTION
Notice of Pre-AIA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined under the
first inventor to file provisions of the AIA.
Double Patenting
2. The nonstatutory double patenting rejection is based on a judicially created doctrine
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or
improper timewise extension of the “right to exclude” granted by a patent and to prevent possible
harassment by multiple assignees. A nonstatutory double patenting rejection is appropriate where
the conflicting claims are not identical, but at least one examined application claim is not
patentably distinct from the reference claim(s) because the examined application claim is either
anticipated by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg,
140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d
2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van
Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may
be used to overcome an actual or provisional rejection based on nonstatutory double patenting
provided the reference application or patent either is shown to be commonly owned with the
examined application, or claims an invention made as a result of activities undertaken within the
scope of a joint research agreement. See MPEP § 717.02 for applications subject to examination

under the first inventor to file provisions of the AIA as explained in MPEP § 2159. See MPEP §
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2146 et seq. for applications not subject to examination under the first inventor to file provisions
of the AJA. A terminal disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be used.
Please visit www.uspto.gov/patent/patents-forms. The filing date of the application in which the
form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/25, or
PTO/ATA/26) should be used. A web-based eTerminal Disclaimer may be filled out completely
online using web-screens. An eTerminal Disclaimer that meets all requirements is auto-
processed and approved immediately upon submission. For more information about eTerminal
Disclaimers, refer to www.uspto.gov/patents/process/file/efs/guidance/eTD-info-1.jsp.
3. Claims 2-21 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1, 10 and 19 of U.S. Patent No. 10,614,344 (hereinafter ‘344).
Although the claims at issue are not identical, they are not patentably distinct from each other

because:

Current Application

‘344

Claim 2:

receiving a plurality of images displaying
road scenes captured by one or more vehicles;
receiving a plurality of user responses, each
user response describing a state of mind of

a road user displayed in one or more images;

generating training dataset comprising

summary statistics of uses responses

Claim 1:

receiving, by a computing device associated
with an autonomous vehicle operating on a
road, sensor data captured by a sensor
installed on the autonomous vehicle, the

sensor data displaying an object on the road;

providing the sensor data as input to a

supervised learning based model, the
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describing the state of minds of road users
displayed in the plurality of images; training,
using the training dataset, a supervised

learning based model configured to

predict summary statistics describing a state
of mind of a road user displayed in an input

image;

receiving, by an autonomous vehicle, a new
image captured by a camera of the
autonomous vehicle, the new image of a

scene including a road user;

predicting, by the autonomous vehicle, using

the supervised learning based model,

summary statistics describing a state of mind
of the road user in the new image; controlling
the autonomous vehicle based on the
prediction of the supervised learning based

model.

supervised learning based model configured
to receive an input sensor data displaying a
particular object on a road and predicting an
output statistical summary characterizing a
distribution of user responses expected to be
received responsive to presenting the sensor
data to a plurality of users, the user responses

associated with the particular object;

executing the trained supervised learning
based model to generate a statistical summary
data characterizing a distribution of user
responses expected to be received responsive
to presenting the sensor data captured by the
sensor installed on the autonomous vehicle to

users; and

controlling the operation of the autonomous
vehicle on the road based on the generated

statistical summary data.

TESLA EXHIBIT 1002, Page 167



Application/Control Number: 16/828,823
Art Unit: 2664

Page 5

Current Application

‘344

Claim 12:
receiving a plurality of images displaying

road scenes captured by one or more vehicles;

receiving a plurality of user responses, each
user response describing a state of mind of

a road user displayed in one or more images;

generating training dataset comprising
summary statistics of uses responses
describing the state of minds of road users

displayed in the plurality of images;

training, using the training dataset, a
supervised learning based model configured
to predict summary statistics describing a
state of mind of a road user displayed in an

input image;

receiving, by an autonomous vehicle, a new

image captured by a camera of the

Claim 10:

receiving, by a computing device associated
with an autonomous vehicle operating on a
road, sensor data captured by a sensor
installed on the autonomous vehicle, the

sensor data displaying an object on the road;

providing the sensor data as input to a
supervised learning based model, the
supervised learning based model configured
to receive an input sensor data displaying a
particular object on a road and predicting an
output statistical summary characterizing a
distribution of user responses expected to be
received responsive to presenting the sensor
data to a plurality of users, the user responses

associated with the particular object;

executing the trained supervised learning
based model to generate a statistical summary

data characterizing a distribution of user
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autonomous vehicle, the new image of a
scene including a road user; predicting, by the
autonomous vehicle, using the supervised
learning based model, summary statistics
describing a state of mind of the road user in
the new image; controlling the autonomous
vehicle based on the prediction of the

supervised learning based model.

responses expected to be received responsive
to presenting the sensor data captured by the
sensor installed on the autonomous vehicle to

users; and

controlling the operation of the autonomous
vehicle on the road based on the generated

statistical summary data.

Current Application

‘344

Claim 21:

a computer processor; and

a non-transitory computer readable storage
medium storing instructions that when
executed by a computer processor cause the
computer processer to perform steps of a
computer-implemented method for
controlling an autonomous vehicle based on
predicted state of mind of users in a scene
captured by a camera of the autonomous

vehicle, the steps comprising:

Claim 19:

one or more processors; and

a non-transitory computer readable storage
medium, storing instructions that when
executed by the one or more processors, cause
the one or more processors to perform steps

comprising:
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receiving a plurality of images displaying

receiving a plurality of user responses, each
user response describing a state of mind of a

road user displayed in one or more images;

generating training dataset comprising
summary statistics of uses responses
describing the state of minds of road users

displayed in the plurality of images;

training, using the training dataset, a
supervised learning based model configured
to predict summary statistics describing a
state of mind of a road user displayed in an

input image;

road scenes captured by one or more vehicles;

receiving, by a computing device associated
with an autonomous vehicle operating on a
road, sensor data captured by a sensor
installed on the autonomous vehicle, the

sensor data displaying an object on the road;

providing the sensor data as input to a
supervised learning based model, the
supervised learning based model configured
to receive an input sensor data displaying a
particular object on a road and predicting an
output statistical summary characterizing a
distribution of user responses expected to be
received responsive to presenting the sensor
data to a plurality of users, the user responses

associated with the particular object;

executing the trained supervised learning
based model to generate a statistical summary
data characterizing a distribution of user
responses expected to be received responsive

to presenting the sensor data captured by the
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receiving, by an autonomous vehicle, a new sensor installed on the autonomous vehicle to
image captured by a camera of the users; and

autonomous vehicle, the new image of a
scene including a road user;

predicting, by the autonomous vehicle, using
the supervised learning based model,
summary statistics describing a state of mind

of the road user in the new image;

controlling the autonomous vehicle based on | controlling the operation of the autonomous
the prediction of the supervised learning vehicle on the road based on the generated

based model. statistical summary data.

Claims 3-11 and 13-20 of the current application do not correspond to any claims in ‘344.

Allowable Subject Matter

4. Claims 1-21 would be allowed provided the double patenting rejection is overcome.
Conclusion
5. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to CHARLOTTE M BAKER whose telephone number is (571)272-

7459. The examiner can normally be reached on Mon - Fri 8:00-5:00.
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Examiner interviews are available via telephone, in-person, and video conferencing using
a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at
http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, NAY A MAUNG can be reached on (571)272-7778. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see https://ppair-my.uspto.gov/pair/PrivatePair. Should you have questions on access to
the Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-
free). If you would like assistance from a USPTO Customer Service Representative or access to
the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-

1000.

/CHARLOTTE M BAKER/
Primary Examiner, Art Unit 2664
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Your Ref.: 35447-42050/CN
Cur Ref: IP20111655P

CHINA NATIONAL INTELLECTUAL PROPERTY ADMINISTRATION

7EFLOOR, SCITECH PLACE

NO. 22 JIAN GUO MEN WAL AVENUE, CHAOYANG

BISTRICT, Issue Date: March 08, 2023

BELIIDNG 100004, P R, China

Unitalen Attorneys At Law

Attornevs: TANG Jinggiao ((8610) 59208888),
CUT Junbong ((8610) 59205888)

Application No.: 201886085146.X {gsue Serial No.: 2623030800053130

Applicant: PERCEPTIVE AUTOMATA, INC.

Title of Invention-Creation: SYSTEM AND METHOD OF PREDICTING HUMAN INTERACTION
WITH VERICLES

Notification of the First Office Action
{Wational Phasc of PCT Application)

i The China National Inicllectual Property Administration has made examination as to substance on
the above-identified patewt application for invention under Articke 35, Para.{ of the Patent Law of
the People’s Republic of China (hereafier referred to as “the Patent Law™) in response to the
reguest presented by the applicart for the substantive examination.

[ 1 The China National Intellectual Property Administration has decided to make examination as to
substance on the above-identified patent application for invention on its own initiative under Anticle
35, Pama.2 of the Patent Law.

2. The applicant clainmed priority based on the apphication:
filed with Uus on December 04, 2017

3. {1 After examination, the amended documents filed by the applicant on are not in
conformity with the provision of Rule 31, Para. 1 of the Implementing Regulations of the Chinese
Patent Law, and thus are unacceptable.

4 Examination as to substance was directed to the Chinese documents or the Chinese translation of
original international application as filed.
{1 Pxamination as to substance was directed o the docunents as specified below:

5. Below is the reference document cited in this Office Action {the reference mumber will be used

throughout the examination proceduse):

No. Number or Title of Reference Date of Publication
{or the Filing Date of Conflicting Application)
1 US2017133639A1 June 01, 2017

6. Conclusions of the Action:
On the Descuption:
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[ 1 The subject matter contained in the application is not patentable under Article 5 of the Patent
Law.

{1 The Description does not comply with Article 26, Para 3 of the Patent Law.

] The amendment i the Description doas not comply with Article 33 of the Patent Law.

[} The drafting of the Description does not comply with Rule 17 of Implementing Regulations of
the Patent Law.

{(a the Claims:

L1 Claim(s) does/do not comply with the provision of Article 2, Para2 of
the Patent Law.

1 Claimys) does/do not comply with the provision of Artick 9, Para.l of
the Paient Law.

1 Claim(s) does/do not possess novelty under Article 22, Para? of the
Patent Law.

A Claims =20 do not nwolve an inventive step under Asticle 22, Paral3 of
the Patent Law,

1 Claim(s) docs/do not possess practical applicability onder Article 22,
Para.4 of the Patent Law,

1 Claims) is/are not patentable under Article 25 of the Patent Law,

] Claim(s) does/do not comply with the provision of Article 26, Para 4
of the Patent Law,

1 Claimys) does/do not comply with the provision of Axticle 31, Paral
of the Patent Law.

L1 Claimgs) does/do not comply with the provision of Articke 33 of the
Paient Law.

L1 Claim(s) does/do not conply with the provision of Rule 19 of the
Implementing Regulations of the Patent Law.

1 Claim(s) docs/do not comply with the provision of Rule 26 of the
Implementing Regulations of the Patent Law,

1 Claims) does/do not comply with the provision of Rule 21 of the
Implementing Regudations of the Patent Law.

{1 Claimis) does/do not comply with the provision of Rule 22 of the

Imiplementing Regulations of the Patent Law.

The application does not corply with the provision of Article 26, Para.5 of the Patent Law or

1]

Rule 26 of the Implementing Regulations of the Patert Law.

L

The application does not comply with the provision of Arlicle 19, Para. ] of the Patent Law.
] Divisional application does not comply with the provision of Rude 43, Paral of the
Implementing Regulations of the Patent Law.
For detail analysis of above conclusions of the Action, see the Text of this Notification.

7. Inview of the conclusions set forth above, the Examiner is of the opinion that
1 The applicant should amend the application documents in accordance with the requirements raised in
the text of the Notification.
{1 The applicant should expound in his Observations the reasons why the captioned patent application
is patentable and amend the places not conforming to provisions as pointed out in the text of the

oI e
PN
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Notification. Otherwise, the application will not be patented.

The application contains no substantive content for which the patent right may be granted, and if the
applicant fails to statc reasons or the reasons stated are not sufficient to prove that the application
does have merits, the application will be rejected.

8. The followings should be taken into consideration by the applicant in making the response:

{1y Under Artick 37 of the Patent Law, the applicant should submit hig/its Observations within four (43
months from the date of receipt of this Notification. If, without any justified reason, the time Hmit
for making response is not met, the application will be deemed fo have been withdrawn.

(2) The amendments made by the applicant to his apphication shall comply with the provision of Asticle
33 of the Patent Law, that is, shall not go beyond the scope of disclosure costained i the initial
Description and Claims. Meaowhile, the anwendment(s) made by the applicant to the patemt
application documents shall comply with the provision of Rule 51, Para3 of the Implementing
Regulations of the Patent Law, that s, the amendment(s) shall be made as required by the
Notification.

(3) The applicant’s Observations or amended text should be mailed or presented to the Receiving
Section of the Patent Office of the China National Intellectual Property Administration. Docoments
not mailed or presented to the Recetving Section have no legal force.

{4) Without making an appoirgment, the applicant and/or agent may not come to the China National
Intellectual Property Adminisiration o hold an interview with the Examiner.

(5) For a patent application for invention which enters the substantive examisation phase, where the
applicant apphics for its withdrawal on ks own initiative before the expiration of the time Humit for
making response to the First Office Action (except the circumstances where the apphicant has
submitted the observations), a refund of 30% of the substantive examination fee for the patent
application may be requested.

. copy{copies) of the reference document(s) cited, totaling___page(s).

()
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Text of the First Office Action

{(National Phase of PCT Application}
Application No.: 2018380085140 X

The present application relates to system and method of predicting human
mieraction with vehicles, and the Examiner presemis the following examination

coraments:

. Claint T seeks to protect a computerized method of predicting user inferaction
with vehicles enabling motorists, cychsts, and pedestrians to anticipate the actions of
other motorists, cyclists, and pedestrians. Reference document 1 (US2017153633A1)
discloses predicting and responding to cut in vehicles and altruistic responses, and
particularly discloses the following technical features (see paragraphs [0152}-[0153]
and [0234}-{0236] of the Description and FIGS. 1-12):;

In some ermbodiroents, processing unit 110 may construct the measurements
based on estimation techniques using a senes of time-based observations such as
Kalman filters or linear quadratic estimation (LQF), and/or based on available
modeling data for different object types {e.g., cars, trucks, pedestnans, bicycles, road
signs, ic.).

Predicting cut in vehicles and aliruistic behavioral responses; and during
navigation, an autonomous vehicle, such as vehicle 200, way encounter another

vehicle that is attempting a lane shift. For example, a vehicle in a lane {e.g., a lane
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designated by markings on a roadway or a lane aligned with the path of vehicle 200)
to the left or to the right of the lane in which vehicle 200 15 traveling may attempt (o
shift, or cut i, {0 the lane m which vehicle 200 s traveling. Such a vehicle may be
referred to as a target vehicle. When such a cut in occurs, vehicle 200 may need to
make a navigational response. For example, vehicle 200 could change its velocity or
acceleration and/or shifi to another lane to avoid the cul-in by the target velucle.
Process 1200 includes at step 1204 identifying a target vehicle. For example, vehicle
200 may identify, based on an analysis of the plurality of images, at least one target
vehicle in an environmment of vehicle 200, Tdentifving the target vehicle may involve,
for example, monocular or stereo image analysis and/or other artificial radar or lidar
data, as described above in connechion with altruistic behavior module 806
{equivalent (0 a computerized method of predicting user inferaction with vehicles
enabling metorists, cyclists, and pedestrians t{o anticipate the actions of sther
matorists, cyclists, and pedestrians).

FIG. 12 15 a flowchart showing an exemplary process 1200 for navigating while
taking mnto account altruistic behavioral considerations, consistent with disclosed
embodiments. As shown, process 1200 jnchudes at step 1202 recetving umages. For
example, vehicle 200 may receive, via a data inferface, a plurality of images from at
least one image capture device {(e.g, image capture devices 122, 124, 126} associated
with vehicle 200. As discussed above, in other embodiments, vehicle 200 may instead
analyze other sensory iformation, such as information acquired via a radar device or
hidar device included m system 100, as "an alternative to or in addition to analyzing
images” {equivalent to receiving, by a computing device, a first at least one of an
image and a video segment of a road scene, the first at least one of an image and a
video segroent being taken from a perspective of a participant in the road scene, the
first at least one of an wmage and a video segment including al least one of a

pedestrian, a cyclist, and & motor vehicle).

(]
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Fitg, SE FiG. 10

At step 1206, process 1200 includes determining one or more situational
characteristics associated with the targel vehicle. For examople, vehicle 200 may
determine, based on analysis of the plurality of images, one or more situational
characteristics associated with the target vehicle. The situational characteristic{s} may
take any of the forms described above in connection with the altruistic hehavior
module 806 and/or FIGS. 9-10. For example, the sduational characteristic(s} may
mdicate that the target vehicle would benefit from a course change into a path of
vehicle 200. As another example, the stteational characieristic{s) may mdicale that the
target vehicle 1s traveling in a lane adjacent to a lane in which vehicle 200 is traveling
and that the target vehicle is behind a vehicle moving more slowly than the target
vehicle and wmore slowly than vehicle 200, Determining the situational
characteristic(s) may invoive, for example, monocuiar or stereo image analysis and/or
other sensory mformation {e.g., radar or lidar data), as described above in connection
with altruistic behavior module 806 (equivalent to generating, by the computing
device, stimulus data based on the first at least one of the image and the video
segment, the stimulus data comprising at least one of: the first at least one of the
image and the video segment, and an altered version of the first atf least one of
the image and the video segment).
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FiG. A

Stereo image analysis module 404 may include mstructions for detecting a set of
features within the first and second sets of images, such as lane markings, vehicles,
pedestrians, road signs, highway exit ramps, traffic lighis, hazardous objecis, and the
like. Based on the analysis, processing unit 116 may cause one or more navigational
responses in vehicle 200, such as a turn, a lape shift, a change in acceleration, and the
hike. Altruistic behavior module 806 may store instructions that, when processing uni
110 takes mto account altruistic behavior considerations to deternine whether vehicle
200 should permut a target vehicle to cut inlo the lane i which vehicle 200 15
traveling. To this end, processing umit 110 may detect the target vehicle in any ofthe
manners described above n connection with cut in detection module 802 The
altruistic behavior parameter may be set based on mput from vehicle 200, For
mstance, the operator may set the altruistic behavior parameter to allow alf target
vehicles to cut into the lane m which vehicle 200 i3 traveling, to allow only one of
every n target vehicles to cot into the lane in which vehiele 200 is traveling, to allow a
target vehicle to cut into the fane i which vehicle 200 1s fraveling only when another
vehicle ahead of the target vehicle 8 traveling, etc. Additionally, 1o some
ermmbodiments, the altruistic behavior may be a user-selectable value or state before or
during navigation. For example, a user may select (e.g., through user mterface 170},
"upon entering vehicle 200, whether 1o be aliruistic or not during navigation”. As
another example, the user may select, when one or more situational characteristics are
detected, whether to be altruistic or not in that instance. At step 1206, process 1200
imchudes determining oue or more sttuational characienstics associated with the target

vehicle. For example, vehicle 200 may determine, based on analysis of the plurality of
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images, one or more situational characteristics associated with the target vehicle. The
sttuational characteristic(s) may take anv of the forms described above in connection
with the altruistic behavior module 806 and/or FIGS. 9-10. For esample, the
situational characteristic(s} may mdicate that the target vehicle would benefit froma
course change o a path of vehicle 200 As ancther example, the sttuational
characteristic(s) may indicate that the target vehicle is traveling in a lane adjacent to a
fane m which vehicle 200 is traveling and that the target vehicle is behind a vehicle
moving more slowly than the target vehicle and more slowly than vehicle 200
Determining the situational charactenstic{s) may mnvolve, for example, monocular or
stereo tmage analysis and/or other sensory information {(e.g., radar or hidar data), as
described above o connection with altruistic behavior module 806 (equivalent to
transmitting, by the computing device, the stimulus data te a user interface; and
receiving, by the computing device, a plurality of response data from the user
interface, the response data including user inputted data by associated with the
stimules data, the vser inputied data including af least one of an action and a
likelihood of the action corresponding to at least one of the pedestrian, the
cyclist, and the motor vehicle associated with the read scene).

Additionally, the cut 1n sensitivity parameters may be derived from examples
using machine learning techniques such as neural networks. For example, a neural
network may be trained to determine cul 1 sensitivity based on the actual sttuation.
As an example, the neural network could be trained for a scenario in which a roadway
mcludes three lanes of travel, vehicle 200 15 m the center lane, there is a leading
vehicie in the center lane, two vehicles are in the left lane, and one vehicle is in the
right lane. The scenario could specify to the neural network a longitudinal position,
longttudinal speed, lateral position, and lateral speed of each of the vehicles. The
neural network may be similarly trained for other scenarios, such as scenarios in
which the roadway includes only two lanes of travel, there is no leading vehicle in the
center lane, or there 1s no vehicle mthe right lane. In some erobodirnents, the altruistic
behavior parameter may be derived from examples using machine learning techniques
such as neural networks. For example, a neural network could be trained to deternmine
altruistic hehavior parameters based on scenarios. In some embodiments, the altruistic
behavior parameters may be determined based on previcusly detected driver
behavior. For example, aliruistic behavior by drivers can be positively weighted,
causing the neural networks to prefer altraistic behavior, Inconsistency, as described
above, can be added through random or cyclical variation as described above
{equivalent to creating, by the compufing device, a model based on the data). As
shown 1o FIG. 12, process 1200 mcludes at step 1202 receiving images. For example,

vehicle 200 may receive, via a data interface, a phurality of images from at least one
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tmage capture device {g.g., image captwre devices 122, 124, 126) associated with
vehicle 200. In other embodiments, vehicle 200 may instead analyze other sensory
mformation, such as information acquired via a radar device or lidar device inchuded
in svstem 100, as an alternative {0 or in addition to analvzing images. Process 1260
meludes at step 1204 dentifving a target velucle. For example, vehicle 200 may
identify, based on an analysis of the phurality of imhages, at least ove target vehicle in
an environment of vehicle 200, Identtfving the target vehicle mav involve, for
example, monocular or stereo image analysis and/or other sensory mformation. At
step 1210, process 1200 mecludes causing a navigational change based on the one or
more situational characteristics and the curremt value of the altruistic behavior
parameter. For exarple, vehicle 200 may deterroine based oun the one or more
situational charactenistics associated with the target vehicle that no change n a
navigation state of vehicle 200 may be necessary, but may nevertheless cause at least
one navigational change m vehicle 200 based on the current value associated with the
altruistic behavior parameter and based on the one or more sifuational characteristics
associated with the target vehucle. Causing the navigational change may be done in
any of the manners described above m connection with the altruistic behavior module
306 and/or FIG. 10; and predicting cut in vehicles and altruistic behavioral responses
(equivalent to applying, by the computing device, the model {o a second at feast
one image or video segment; and generating, by the computing device, a
prediction of user behavior in the second atf least one image or video segment
based on the application of the model {o the second af least one image or video
segment),

The distinguishing technical features of Claim 1 over reference document 1 are:
aggregating, by the computing device, a subset of the plurahity of response data
corresponding to one of the first at least one of the image and the video segment {o
form statistical data; and creating, by the computing device, a model based on the
statistical data. 1t can be thereby determimed that the techmcal problem actually 1o be
solved by the claim is how 1o improve the accuracy of a prediction result.

With regard 1o the above distinguishing technical features, reference document 1
has disclosed the {olliowing contenis (see paragraphs [0171]-[0188] of the
Description): the cut in sensitivity parameters may be derived from examples using
machine learning techniques such as neural networks. For example, a neural network
may be trained to determine cut in sensitivity parameters hased on scenarios. Insome
embodimenis, the altruistic behavior parameter mayv be derived from examples using
machine learning techniques such as neural networks. For example, a neural network
could be trained to determime altruistic behavior parameters based on scenarios, as

described above. In some embodiments, the altrustic behavior parameters may be

53
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determined based on previously detected driver behavior. For example, altrustic
behavior by drivers can be positively weighted, causing the neural networks to prefer
aliruistic behavior. Inconsistency, as described above, can be added through random
or cyclical variation as described above. On such basis, those skilled in the art would
readily envisage deternuning the statistical data for fraining or festing according to
actual requirements, that is, it 18 the conventional technical means i the art to
ageregate, by the computing device, a subset of the plurality of response data
corresponding to one of the first at least one of the mage and the video segment to
form statistical data; and to create, by the computing device, a model based on the
statistical data.

Accordingly, 1t 18 obvious for those skilled n the art to obtain the techrucal
solution clatmed o this claim on the basis of reference document 1 in combination
with customary technical means in the art. Therefore, Claim 1 neither possesses any
pronunent substaniive features nor representis any notable progress, and thus lacks an

imventive step under Article 223 of the Chinese Patent Law (UPL).

2. Claim 2 depends on Claim 1. Since reference document 1 has disclosed that
the parameters may be predicted using machine learning techniques such as neural
networks, it 15 a customary technical means i the art fo use the conventional
supervised learning algorithm including at least one of a random forest regressor, a
support vector regressor, a simple neural network, a deep convolutional neural
network, a recurrent neural network, and a long-short-term memory (LSTM) neural
network in the case of creating a mwodel In the case that the claim on which Claim 2
depends does not involve an inventive step, Claim 2 netther possesses any prominent
substantive features nor represents any notable progress, and thus lacks an mventive
step under Article 22.3 CPL.

3. Claim 3 depends on Claim 1. Clavn 4 depends on Claim 3. Since reference
document 1 discloses determuning one or more situational charactensiics associated
with the target vehicle based on analysis of the plurality of images through sensory
mformation, 1t 18 obvious for those skilled 1n the art to operate on the image pixel data,
array data, and looped frame data In addition, in the field of computers, it 15 a
customary technical means in the art to create a file that operates on daia. Based on the
above reasons, that is to say, manipulating at least one of pixel data or amray data
associated with the first at least one of the image and the video segment; creating a
manipuiated data file including the marupulated at least one of pixel data or array data
associated with the first at least one of the 1mage and the video segment; and the

manipulated data file including a looped version of extracted frames from the first at

~3
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feast one of the image and the video segment are conventional technical means in the
art. in the case that the claim on which Claims 3-4 depend does not involve an
mventive step, Claims 3-4 neither possess any prominent substantive features nor
represent any notable progress, and thus lack an mventive step under Article 22.3
CPL.

4. Claim § depends on Claim 1. Reference document 1 discloses the following
contenis (see paragraphs [0152]-{0153] of the Description): in some embodiments,
processing umt 110 may construct the measurements based on estimation technigues
using a series of time-based observations such as Kalman fillers or hnear guadratic
estiroation (LQE), and/or based on available rmodeling data for different object types
{e.g., cars, trucks, pedestrians, bicycles, road signs, etc ). The Kalman filters may be
based on a measurement of an object's scale, where the scale measurement is
proportional 1o a time to collision {e g., the amount of time for vehicle 200 to reach the
object). Thus, by performing steps 540-546, processimg unit 110 may identify vehicles
and pedestrians appearing within the set of captured images and derive mformation
(e.g., position, speed, size} associaled with the vehicles and pedesirians. Based on the
identification and the derived mformation, processing unit 110 may cause one of more
navigational responses in vehicle 200, as described in connection with FIG. 5A above,

Predicing cut in velicles and altruistic behavioral responses, and during
navigation, an auionomous vehicle, such as vehicle 200, may encounter another
vehicle that s aftempting a lane shift. For example, a vehicle n a lane {e.g, a lane
designated by markings on a roadway or a lane aligned with the path of vehicle 200
without markings on the road} to the left or to the night of the lane in which vehicle
200 1s traveling roay attempt to shift, or cut 1o, to the lane 1 which velucle 200 is
iravehing. Such a vehicle may be referred to as a target vehicle. When such a cut in
occurs, vehicle 200 may need to make a navigational response. For example, vehicle
200 could change 15 velocity or acceleration and/or shift 1o another lane to avoid the
cut~-in by the target vehicle (equivalent to the feature that the action includes one of
the at least one of the pedestrian, the cyclist, and the motor vehicle staying in
place and changing lanes}. In addition, since reference document 1 discloses motor
vehicle changing lanes, on such basis, those skilled in the art could envisage that the
action inchades the pedestrian crossing a street. Furthermore, it is a convertional
technical means i the art to express the likelihood of the action using a predicted
probability or an ordinal value associated therewith. Therefore, in the case that the
claim on which Claim 5 depends does not involve an wventive step, Claim 5 neither
possesses any prominent substantive features nor represents any notable progress, and

thus lacks an mventive step under Article 22.3 CPL.
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5. Claim 6 depends on Claim 1. Claim 7 depends on Claim 6. Since reference
document 1 has disclosed that the user may select, when one or more situational
characteristics are detected, whether to be altruistic or not m that instance, the
conventional parameters included i the response are readily concetvable and known
to those skilled in the art. That is o say, the following features are conventional
technical means in the art: the statistical data is associated with a parameter of the
subset of the plurality of response data, the parameter including at least one of a
content of a response, a time associated with entering a response, and a position of an
eve of a human observer associated with the response, the position being measured
with respect to a display associated with the user interface; and the parameter is
further associated with at least one of a ceniral tendency, a variance, a skew, a
kurtosis, a scale, and a histogram. Therefore, m the case that the claim on which
Claims 6-7 depend does not nvolve an inventive step, Claitns 6-7 neither possess any
prominent substantive features nor represent anv noiable progress, and thus lack an

mventive step under Article 22.3 CPL.

6. Claim 8 depends on Claim 1. Reference document 1 discloses the following
contents: as shown, process 1200 mcludes at step 1202 receiving images. For
example, vehicle 200 may receive, via a data interface, a plurality of images from at
lzast one image capture device {e.g., image capture devices 122, 124, 126) associated
with vehicle 200 As discussed above, in other embodiments, vehicie 200 may instead
analyze other sensory information, such as information acquired via a radar device or
idar device mcluded in system 100, as an alternative {o or in addition fo analyring
images {equivalent to the feature that the at least one image or video segment is

associated with a live road scene).
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Furthermore, it is a conventional technical means in the art to apply the second
image or video segment to the model that has been trained. Therefore, in the case that
the claim on which Claim 8 depends does not mvolve an mventive step, Claim 8
neither possesses any promunent substantive features nor represents any notable

progress, and thus lacks an wnventive step under Article 22.3 CPL.

7. Claim 9 depends on Claim 8. In the field of computters, those skilled in the art
could envisage applying the second image or video segment to another computer
device. That 1s to say, i 15 a conventional technical means in the art fo recetve, by the
computing device, the second at least one image or video segment from another
computing device associated with a vehicle participating in the hive road scene
Therefore, in the case that the claim on which Claim 9 depends does not involve an
mventive step, Claim 9 neither possesses any pronunent substantive features nor
represents any notable progress, and thus lacks an mventive step under Article 22.3
CPL.

g Claim 19 depends on Claimn 1. Reference document 1 has disclosed the
following contents {(see paragraphs {0171]-{0188] of the Description} the cut in
sensitivity parameters mav be derived from examples using machine learning
techniques such as neural networks. For exarople, a neural network may be traived to
determine cut in sensiivity parameters based on scenarios. As an example, the neural
network could be trained for a scenario i which a roadway includes three lanes of
travel, vehicle 200 15 in the center lane, there 18 a leading vehicle in the center lane,
two vehicles are in the left lane, and one vehicle 13 in the right lane. The scenario
could specify to the neural network a longitudinal position, longnudinal speed, lateral
position, and lateral speed of each of the vehicles. Based on the scenario, the neural
network may determine, for instance, a binary output. The alirustic behavior
parameter roay be derived from examples using machine learning techniques such as
neural networks. For exarople, a veural network could be trained to determine
altruistic behavior parameters based on scenarios, as described above. In some
erobodirnents, the altruistic behavior parameters roay be deternuned based on
previously detected driver behavior. For example, altraistic behavior by drivers can
be positively weighted, causing the neural networks to prefer altruistic behavior.
fnconsistency, as described above, can be added through randoro or evchcal variation
as described above. On such basis, conventional implementations of the neural
network are readily conceivable and known to those skilled i the art. That is to say, it
is the conventional technical means m the art to compare, by the computing device,

the prediction of user behavior with the statistical data to generate an error signal; and

it
<
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adjust, by the computing device, at feast one weight associated with the model based
on the error signal. Therefore, in the case that the claim on which Claim 10 depends
does not mvolve an inventive step, Claim 10 neither possesses any promiment
substantive features nor represents any notable progress, and thus lacks an mventive
step under Article 22.3 CPL.

9. Claim 11 seeks to protect a computing system for predicting user interaciion
with vehicles enabling motonists, eyclists, and pedesinans fo anticipaie the actions of
other motorists, cyclists, and pedesinans. This claim is a program wodule claim
corresponding to process Claim 1, and the process steps implemented by the program
module thereof are in one-to-one correspondence with process Claim 1. As can be
seen from the comments on Claim 1, 1n the case that process Clamm 1 lacks an
mventive step, the corresponding program module claim also fails to comply with the

provision of Article 22.3 CPL 1 regard to the mventive step.

10. The process steps implemented by dependent Claims 12-20 are in one-to-one
correspondence with Claims 2-10. As can be seen from the comments on Claims 2-10,
in the case that Claims 2-10 lack an inventive step, Claims 12-20 also fail to conmply

with the provision of Article 22.3 CPL in regard to the mmventive step.

Based on the above reasons, neither the independent claims nor the dependent
claims of the present application mvolve an mventive step. Even if the applicant
recombines the claims, the present application does not have a prospect of being
patented. If the applicant fails, within the time limut for response as specified in this
Office Action, to provide sufficient arguments fo demonsirate that the present

application does mvolve an mventive step, the present application will be rejected.

Examimer: MU Runfa
Code: 30141789
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER
758 7590 04/18/2023
FENWICK & WEST LLP BAKER, CHARLOTTE M
SILICON VALLEY CENTER
801 CALIFORNIA STREET | ART UNIT PAPER NUMBER |
MOUNTAIN VIEW, CA 94041 2664
DATE MAILED: 04/18/2023
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
17/468,516 09/07/2021 Samuel English Anthony 35447-49691/US 1220
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APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $480 $0.00 $0.00 $480 07/18/2023

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of
undiscounted fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed. If an equivalent of Part B is filed, a request to reapply a previously paid issue fee must be
clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate.
All further correspondence will be mailed to the current correspondence address as indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new
correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. Because electronic patent issuance may occur shortly after issue
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency.
Note: A certificate of mailing can only be used for domestic mailings of the
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

758 7590 04/18/2023 Certificate of Mailing or Transmission

FENWICK & WEST LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
SILICON VALLEY CENTER addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
801 CALIFORNIA STREET the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
MOUNTAIN VIEW, CA 94041 (Typed or printed name)
(Signature)|
(Date)|
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

17/468.,516 09/07/2021 Samuel English Anthony 35447-49691/US 1220
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| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $480 $0.00 $0.00 $480 07/18/2023
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
BAKER, CHARLOTTE M 2664 382-104000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/AIA/122 or PTO/SB/122) attached. (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
AIA/A7 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [Missue Fee [IPublication Fee (if required)
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via Patent Center or EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)
NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue

4 Applicant certifying micro entity status. See 37 CFR 1.29 fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken

[ Applicant asserting small entity status. See 37 CFR 1.27 to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

M| Applicant changing to regular undiscounted fee status. entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/468,516 09/07/2021 Samuel English Anthony 35447-49691/US 1220
758 7590 04/18/2023 | EXAMINER |
FENWICK & WEST LLP BAKER, CHARLOTTE M
SILICON VALLEY CENTER
801 CALIFORNIA STREET | ART UNIT PAPERNUMBER |
MOUNTAIN VIEW, CA 94041 2664

DATE MAILED: 04/18/2023

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a F-It;lc':léllie Etétléi,l %%Tlglﬁa%%a@age 227
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.



Application No. Applicant(s)
; . 17/468,516 Anthony et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
CHARLOTTE M BAKER 2664 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to amendment and terminal disclaimer filed on 04/07/2023.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 2-20 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) LJAll b) (J Some* ¢) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.[¥) Information Disclosure Statements (PTO/SB/08), 6. Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material
4.{] Interview Summary (PTO-413),
Paper No./Mail Date.

/CHARLOTTE M BAKER/
Primary Examiner, Art Unit 2664

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20230412
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Application/Control Number: 17/468,516 Page 2
Art Unit: 2664

DETAILED ACTION
Notice of Pre-AIA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined under the
first inventor to file provisions of the AIA.
Allowable Subject Matter
2. Claims 2-20 are allowed.
3. The following is an examiner’s statement of reasons for allowance: the prior art of
record does not teach the claimed subject matter of claims 2, 9 and 16; therefore, claims 2, 9 and
16 are allowable for the reasons pointed out by Applicant’s remarks (p. 8).
4. Any comments considered necessary by applicant must be submitted no later than
the payment of the issue fee and, to avoid processing delays, should preferably accompany the
issue fee. Such submissions should be clearly labeled “Comments on Statement of Reasons
for Allowance.”
Conclusion

5. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to CHARLOTTE M BAKER whose telephone number is (571)272-
7459. The examiner can normally be reached Mon - Fri 8:00-5:00.

Examiner interviews are available via telephone, in-person, and video conferencing using
a USPTO supplied web-based collaboration tool. To schedule aninterview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at

http//www.uspto.gov/interviewpractice.
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Application/Control Number: 17/468,516 Page 3
Art Unit: 2664

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, NAY A MAUNG can be reached on (571)272-2882. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is available
to registered users. To file and manage patent submissions in Patent Center, visit:
https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-center for more
information about Patent Center and https://www.uspto.gov/patents/docx for information about
filing in DOCX format. For additional questions, contact the Electronic Business Center (EBC)
at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service

Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/CHARLOTTE M BAKER/
Primary Examiner, Art Unit 2664
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UNITED STATES P.0.Box 1450
m PATENT AND TRADEMARK OFFICE Ao, e o ooy

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
17/468,516 07/18/2023 02:55:28 PM ET 35447-49691/US

Title of Invention
SYSTEM AND METHOD OF PREDICTING HUMAN INTERACTION WITH VEHICLES

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # -
under 35 USC 111(a)

CONFIRMATION # 1220 FILED BY Blanche Guzman Salmon
PATENT CENTER # 62461079 FILING DATE 09/07/2021
CUSTOMER # 758 FIRST NAMED  Samuel English Anthony
INVENTOR
CORRESPONDENCE AUTHORIZED BY Rajendra Panwar
ADDRESS
Documents TOTAL DOCUMENTS: 4
DOCUMENT PAGES DESCRIPTION SIZE (KB)
49691US_Amendment 312_ 3 - 81 KB

as_Filed_2023_07_18.pdf

49691US Amendment 312  (1-1) 1 Amendment after Notice of 75 KB
_as_Filed 2023 07 18- Allowance (Rule 312)

A.NA.pdf

49691US_Amendment_312  (2-2) 1 Specification 71 KB
_as_Filed_2023 07 _18-

SPEC.pdf

49691US Amendment 312  (3-3) 1 Applicant Arguments/Remarks 74 KB
_as_Filed 2023 07 18- Made in an Amendment

REM.pdf

TESLA EXHIBIT 1002, Page 231



Page 2 of 3

49691US Issue Fee Trans 1 Issue Fee Payment (PTO-85B) 186 KB
mittal_as_Filed_2023_07_18.

pdf

Digest

DOCUMENT MESSAGE DIGEST(SHA-512)

49691US_Amendment_312_as  8C44D20030347D9853A7FC38591F414A44B1594408DD73247D
_Filed_2023_07_18.pdf 1E33989E19EFC3F11AD219D24376060F32BD7A1D8E2541B421
254DDCT7FFE2E217063F2D726F 007

49691US_Amendment_312 as  C70BC375C8E885C6C458DB5ET74C224A5FF1F767DB0OD20E22
_Filed_2023_07_18-A.NA.pdf D8BOF6C258FCA46CCI9270EEFAADCO084BAFF3A186E05CC46
A146575378DAF59C4507FDB3C6421B00

49691US_Amendment_312_as  911FB67754A67C4CF13BCA92DES2CO5F4AEQ03FA2AOF83F 48
_Filed_2023_07_18-SPEC.pdf 034A0F37CT7CF85F27A5416FBD5081AB5AA2ACIESSIAET74BFO
27FFC49CC1F26E58349721D70447C7

49691US_Amendment_312 as  6208192B2D2CD31B5EE6A2926229E08393F4BEC3A89BB5A06
_Filed_2023 _07_18-REM.pdf B146B8C24EAEQOAOF6A144C3073BA2F0E927C1D203B92B0C44
36748758B38D569D28B91F218A829F

49691US_Issue_Fee Transmitt 473F6B7A623965C2F9C16EB52D94E44385F5F9A29C418525EA
al_as_Filed_2023_07_18.pdf 070D18488A86E9D7DBAAISDFC2F07D20A4A70674296F9FAEC
EAGE7131D9A2D3233F7BECT1FBE3E

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as
described in MPEP 503.

New Applications Under 35 U.5.C. 111

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d)
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement
Receipt will establish the filing date of the application

National Stage of an International Application under 35 U.8.C. 371
If a imely submission to enter the national stage of an international application is compliant with the conditions of 35 U.5.C.
371 and cther applicable requirements a Form PCT/DO/EQ/903 indicating acceptance of the application as a national stage
submission under 35 U.5.C. 371 will be issued in addition to the Filing Receipt, in due course.
TESLA EXHIBIT 1002, Page 232



Page 3 0of 3

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate.
All further correspondence will be mailed to the current correspondence address as indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new
correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. Because electronic patent issuance may occur shortly after issue
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency.
Note: A certificate of mailing can only be used for domestic mailings of the
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

758 7590 04/18/2023 Certificate of Mailing or Transmission

FENWICK & WEST LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
SILICON VALLEY CENTER addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
801 CALIFORNIA STREET the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
MOUNTAIN VIEW, CA 94041 (Typed or printed name)
(Signature)|
(Date)|
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

17/468.,516 09/07/2021 Samuel English Anthony 35447-49691/US 1220

TITLE OF INVENTION: SYSTEM AND METHOD OF PREDICTING HUMAN INTERACTION WITH VEHICLES

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $480 $0.00 $0.00 $480 07/18/2023
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
BAKER, CHARLOTTE M 2664 382-104000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363).

(1) The names of up to 3 registered patent attorneys

or agents OR, alternatively, 1 FENWICK & WEST LLP
(2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2

2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

M| Change of correspondence address (or Change of Correspondence
Address form PTO/ATA/122 or PTO/SB/122) attached.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
AIA/A7 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
PERCEPTIVE AUTOMATA, INC. BOSTON, MASSACHUSETTS

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual I Corporation or other private group entity (] Government

4a. Fees submitted: [Alssue Fee [IPublication Fee (if required)
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(M Electronic Payment via Patent Center or EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)
b The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 192555

5. Change in Entity Status (from status indicated above)
NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue

4 Applicant certifying micro entity status. See 37 CFR 1.29 fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken

[ Applicant asserting small entity status. See 37 CFR 1.27 to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

M| Applicant changing to regular undiscounted fee status. entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature /Rajendra Panwar/ Date July 18, 2023
Typed or printed name Raiend ra B. Panwar Registration No. 63 s 165
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UNITED STATES P.0.Box 1450
m PATENT AND TRADEMARK OFFICE Ao, e o ooy

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
17/468,516 07/18/2023 02:55:28 PM ET 35447-49691/US

Title of Invention
SYSTEM AND METHOD OF PREDICTING HUMAN INTERACTION WITH VEHICLES

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 1220 FILED BY Blanche Guzman Salmon
PATENT CENTER # 62461079 AUTHORIZED BY Rajendra Panwar
CUSTOMER # 758 FILING DATE (9/07/2021
CORRESPONDENCE - FIRST NAMED  Samuel English Anthony
ADDRESS INVENTOR
Payment Information
PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY
DA [ 192555 E20237HES5506815 Rajendra Panwar
PRE-AUTHORIZED ACCOUNT PRE-AUTHORIZED CATEGORY
192555 37 CFR 1.16 (National application filing, search, and examination fees}); 37
CFR 1.17 (Patent application and reexaminalion processing fees); 37 CFR 119
{Document supply fees); 37 CFR 1.20 {(Postissuance fees); 37 CFR 1.21
{Miscellaneous fees and charges)
FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)
2501 UTILITY ISSUE FEE 480.00 1 480.00

TOTAL AMOUNT: $480.00

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as
described in MPEP 503.

New Applications Under 35 U.5.C. 111

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d)

and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement
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Receipt will establish the filing date of the application

National Stage of an International Application under 35 U.8.C. 371

If a imely submission to enter the national stage of an international application is compliant with the conditions of 35 U.5.C.
371 and cther applicable requirements a Form PCT/DO/EQ/903 indicating acceptance of the application as a national stage
submission under 35 U.5.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

FIRST NAMED
INVENTOR:

APPLICATION NO.:

TITLE:

FILING DATE:
EXAMINER:

GROUP ART UNIT:

Samuel English Anthony

17/468,516

SYSTEM AND METHOD OF PREDICTING HUMAN

INTERACTION WITH VEHICLES
September 7, 2021

Baker, Charlotte M

2664

CONFIRMATION NO.: 1220

ATTY. DKT. NO.:

35447-49691/US

CERTIFICATE OF TRANSMISSION

I hereby certify under 37 C.F.R. § 1.8(a)(ii) that this correspondence is being deposited or transmitted in accordance
with 37 C.F.R. § 1.8(a)(i) on or before the local date shown below.

Signature:

/ Rajendra Panwar /

Typed or Printed Name:

Rajendra Panwar, Reg. No.
63,165

Dated:

2023-07-18

AMENDMENT UNDER 37 CFR 1.312

This amendment for the patent application identified above is in response to the Notice of

Allowance dated April 18, 2022. Prior to issuance of this application, for which the issue fee is

yet to be filed, kindly enter the following amendment.
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AMENDMENTS TO THE SPECFICATION

Please amend the specification to insert the following after paragraph [0001]:

GOVERNMENT SUPPORT STATEMENT

[0002] This invention was made with government support under Award No. 1738479 awarded

by National Science Foundation’s Division of Industrial Innovation and Partnerships (IIP). The

government has certain rights in the invention.
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REMARKS

Claim 213 is amended herein to address certain informalities. Applicants are submitting
this Amendment under 37 CFR 1.312 (“Rule 312”). Examiner is requested to kindly enter the

amendments. No new matter is added.

Furthermore, the amendment is being submitted before the payment of the issue fee for
the above-identified application. Accordingly, a request is hereby made to enter this amendment
under 37 CF.R. § 1.312. The Examiner is invited to contact the representative at the number

provided below if the Examiner would like to discuss further.

Respectfully submitted,

Dated: July 18, 2023 / Rajendra Panwar/
Rajendra Panwar, Reg. No. 63,165
FENWICK & WEST LLP
801 California Street
Mountain View, CA 94041
Phone:(650) 335-7107

TESLA EXHIBIT 1002, Page 239



UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
17/468,516 09/07/2021 Samuel English Anthony 35447-49691/US 1220
758 7590 08/10/2023 | EXAMINER
FENWICK & WEST LLP
SILICON VALLEY CENTER BAKER, CHARLOTTE M

801 CALIFORNIA STREET
MOUNTAIN VIEW, CA 94041

| ART UNIT | PAPER NUMBER
2664
| NOTIFICATION DATE | DELIVERY MODE
08/10/2023 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):
PTOC@Fenwick.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

17/468,516 Anthony et al.
Response to Rule 312 Communication Examiner Art Unit | AIA (FITF) Status
CHARLOTTE M BAKER 2664 | Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

1. @ The amendment filed on 18 July 2023 under 37 CFR 1.312 has been considered, and has been:
a) ] entered.

b) entered as directed to matters of form not affecting the scope of the invention.

c)[J disapproved because the amendment was filed after the payment of the issue fee.

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1)
and the required fee to withdraw the application from issue.

d)J disapproved. See explanation below.
e) [J entered in part. See explanation below.

fy £J not entered because the supplemental or corrected Application Data sheet (ADS)
(J was not accompanied by a petition to accept an unintentionally delayed claim under 37 CFR 1.55 or 27 CFR 1.78;
(O did not identify the information being changed in accordance with 37 CFR 1.76(c)(2);
(J was not properly signed in accordance with 37 CFR 1.76(e) (or 37 CFR 1.33(b) for applications filed prior to
September 16, 2012).

The Remarks dated 07/18/2023 contain a typographical error. It should read "The Specification is amended"
instead of Claim 213 is amended. This was confirmed with Rajendra Panwar (63,165) in a telephone call dated
08/03/2023.

/CHARLOTTE M BAKER/
Primary Examiner, Art Unit 2664

U.S. Patent and Trademark Office
PTOL-271 (Rev. 08-21) Response to Rule 312 Communication Part of Paper No. 20230803
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REMARKS

The Specification

“Craimr213"1s amended herein to address certain informalities. Applicants are submitting
this Amendment under 37 CFR 1.312 (“Rule 312”). Examiner is requested to kindly enter the

amendments. No new matter is added.

Furthermore, the amendment is being submitted before the payment of the issue fee for
the above-identified application. Accordingly, a request is hereby made to enter this amendment
under 37 CF.R. § 1.312. The Examiner is invited to contact the representative at the number

provided below if the Examiner would like to discuss further.

Respectfully submitted,

Dated: July 18, 2023 / Rajendra Panwar/
Rajendra Panwar, Reg. No. 63,165
FENWICK & WEST LLP
801 California Street
Mountain View, CA 94041
Phone:(650) 335-7107
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OFK TO ENTER: /C.M.B/

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

FIRST NAMED
INVENTOR:

APPLICATION NO.:

TITLE:

FILING DATE:
EXAMINER:

GROUP ART UNIT:

Samuel English Anthony

17/468,516

SYSTEM AND METHOD OF PREDICTING HUMAN

INTERACTION WITH VEHICLES
September 7, 2021

Baker, Charlotte M

2664

CONFIRMATION NO.: 1220

ATTY. DKT. NO.:

35447-49691/US

CERTIFICATE OF TRANSMISSION

I hereby certify under 37 C.F.R. § 1.8(a)(ii) that this correspondence is being deposited or transmitted in accordance
with 37 C.F.R. § 1.8(a)(i) on or before the local date shown below.

Signature:

/ Rajendra Panwar /

Typed or Printed Name:

Rajendra Panwar, Reg. No.
63,165

Dated:

2023-07-18

AMENDMENT UNDER 37 CFR 1.312

This amendment for the patent application identified above is in response to the Notice of

Allowance dated April 18, 2022. Prior to issuance of this application, for which the issue fee is

yet to be filed, kindly enter the following amendment.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
17/468,516 09/12/2023 11753046 35447-49691/US 1220
758 7590 08/23/2023
FENWICK & WEST LLP
SILICON VALLEY CENTER

801 CALIFORNIA STREET
MOUNTAIN VIEW, CA 94041

ISSUE NOTIFICATION

The projected patent number and issue date are specified above. The patent will issue electronically. The
electronically issued patent is the official patent grant pursuant to 35 U.S.C. § 153. The patent may be accessed
on or after the issue date through Patent Center at https://patentcenter.uspto.gov/. The patent will be available in
both the public and the private sides of Patent Center. Further assistance in electronically accessing the patent,
or about Patent Center, is available by calling the Patent Electronic Business Center at 1-888-217-9197.

The USPTO is implementing electronic patent issuance with a transition period, during which period the
USPTO will mail a ceremonial paper copy of the electronic patent grant to the correspondence address of
record. Additional copies of the patent (i.e., certified and presentation copies) may be ordered for a fee from the
USPTO’s Certified Copy Center at https://certifiedcopycenter.uspto.gov/index.html. The Certified Copy Center
may be reached at (800)972-6382.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Center (https:/
patentcenter.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE),
Stakeholder Support Division (SSD) at (571)-272-4200.

IR103 (Rev. 10/0
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INVENTORC(S) (Please see PATENT CENTER site https:/patentcenter.uspto.gov for additional inventors):

Samuel English Anthony, Cambridge, MA;
Kshitij Misra, Cambridge, MA;
Avery Wagner Faller, Cambridge, MA;

APPLICANT(s) (Please see PATENT CENTER site https://patentcenter.uspto.gov for additional applicants):

Perceptive Automata Inc., Boston, MA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA 1is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
17/468,516 09/07/2021 Samuel English Anthony 35447-49691/US 1220
758 7590 09/12/2023 | EXAMINER
FENWICK & WEST LLP
SILICON VALLEY CENTER BAKER, CHARLOTTE M

801 CALIFORNIA STREET
MOUNTAIN VIEW, CA 94041

| ART UNIT | PAPER NUMBER
2664
| NOTIFICATION DATE | DELIVERY MODE
09/12/2023 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):
PTOC@Fenwick.com

PTOL-90A (Rev. 04/07)
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. ISSUE DATE PATENT NO.
17/468.516 12-Sep-2023 11753046
FENWICK & WEST LLP
SILICON VALLEY CENTER
MOUNTAIN VIEW, CA 94041
EGRANT NOTIFICATION

Your electronic patent grant (eGrant) is now available, which can be accessed via Patent Center at https://

patentcenter.uspto.gov

The electronic patent grant is the official patent grant under 35 U.S.C. 153. For more information, please visit

https://www.uspto.gov/electronicgrants

page 1 of 1

TESLA EXHIBIT 1002, Page 247



PTO/SB/44 (09-07)

Approved for use through 03/31/2023. OMB 0651-0033

U.S. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are required to respond to a coliection of information unless it displays a valid OMB control number.
{Alsc Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page _ 1 of 1
PATENT NO. : 11,753,046 B2

APPLICATIONNO.: 17/468,516

ISSUE DATE © Sep. 12, 2023

INVENTOR(S) Anthony et al.

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

On the Title Page
On the Face Page, Field “717, in column 1, in “Applicant”, line 1, after “Automata” insert - - , - -.
In the Claims

In column 37, in Claim 12, line 61, after “individual” insert - - | - -.

MAILING ADDRESS OF SENDER (Please do not use Customer Number below):

Fenwick & West LLP
801 California Street
Mountain View, CA 94041

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The informaticn is required to obtain or retain a benefit by the public which is to file
{and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to
complete, including gathering, preparing, and submitting the completed application form to the USPTQO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.8. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Attention Cerfificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

If you need assistance in completing the form, calf 1-800-PT0O-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2} furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

3. Avrecord in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comptly with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181} and for review pursuant to
the Atomic Energy Act (42 U.8.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2804 and 2806. Such disclosure shalt
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open fo public inspection or an
issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of faw or regulation.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

FIRST NAMED INVENTOR Samuel English Anthony

PATENT NO.: 11,753,046 B2

ISSUE DATE: Sep. 12, 2023

APPLICATION NO.: 17/468,516

FILING DATE: Sep. 07, 2021

TITLE: SYSTEM AND METHOD OF PREDICTING HUMAN

INTERACTION WITH VEHICLES
ATTY. DKT. NO.: 35447-49691/US

CERTIFICATE OF EFS-WEB TRANSMISSION

I hereby certify that this correspondence is being transmitted via the Office electronic filing system
in accordance with 37 C.F.R. § 1.8(a)(1)(C) on or before the local date shown below.

Signature: /Rajendra Panwar/

Typed or Printed Name: [ Rajendra Panwar, Reg. No. 63,165 | Dated: | 2024-05-21

REQUEST FOR CERTIFICATE OF CORRECTION

The following errors appear in this patent:

On the Face Page, Field “71”, in column 1, in “Applicant”, line 1, after “Automata”

insert - - , - -.

In column 15, in Claim 2, line 67, delete “ob server.” and insert - - observer. - -,

therefor.

Included with this Request is Form PTO/SB/44. The errors were made by both the
Applicant and Patent and Trademark Office. The Applicant errors occurred in good faith.
Correction thereof does not involve such changes in the patent as would constitute new matter
or would require further examination or consideration. Included with this Request is payment

of $160.00 for this Certificate of Correction.
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A Certificate of Correction is requested.

Respectfully submitted,

Dated: May 21, 2024 / Rajendra Panwar /
Rajendra Panwar, Reg. No.: 63,165
Fenwick & West LLP
801 California Street
Mountain View, CA 94041
Direct: (650) 335-7107
Main: (650) 988-8500
Fax: (650) 938-5200
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I a new application is being Hled and the ap@israa‘ on inciudss the necessary companenis for fing date (see 37 OFR 1.53(b)-{d)
and :\ PE P 5(=hj a Filing Receipt (37 CFF courss and the date shown on this Acknowledgement
iblish the filing date of the appl zcaizc-n

National Siage of an nternational Appleation under 35 US.C. 371
¥ o imely submission o entar the national stage of an international application is compliant with the conditions of 38 U.8.C.

371 and other applicalle regquiraments a Form PUT/DOAEGANS indating acceptancs of the apulication as a national stage
subruission under 35 U.S.C. 371 will he issued in addition o the Fiiing Recaipl, in dus cowrss.

Now international Applicadion Filed with the USPTO as a Recsiving Office

H g new international appiication s heing Hed and the infernational application includes the necessary compoeneanis for an
nternational filing date (ses PUT Article 11 and MFER 1810}, a Notification of the Infernational Application Numbsr and of the
International Filing Dale (Form POT/RONE) will be ssuad in due course, subject o prescriptions concarning national securty,

and the dale shown on this Acknowledgemeni Receipt will asiablish the international filing dale of the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. 111,753,046 B2 Page 1 of 1
APPLICATION NO. 1 17/468516

DATED : September 12, 2023

INVENTOR(S) : Anthony et al.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

On the Title Page
Item (71), in Column 1, in “Applicant”, Line 1, after “Automata” insert -- , --.
In the Claims

In Column 37, in Claim 12, Line 61, after “individual” insert -- , --.

Signed and Sealed this
Eighteenth Day 'of June, 2024
Kodpering Y %}E Vidad_
]

Katherine Kelly Vidal
Director of the United States Patent and Trademark Office
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWWw.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/468,516 09/07/2021 Samuel English Anthony 35447-49691/US 1220
758 7590 06/18/2024 | YR, |
FENWICK & WEST LLP
SILICON VALLEY CENTER BAKER, CHARLOTTE M
801 CALIFORNIA STREET
MOUNTAIN VIEW, CA 94041 | ART UNIT | eapernvMBER |
2664
| NOTIFICATION DATE | DELIVERY MODE |
06/18/2024 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

PTOC @Fenwick.com

PTOL-90A (Rev. 04/07)
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APPLICATION NO. ISSUE DATE PATENT NO.
17/468,516 18-Jun-2024 11753046
FENWICK & WEST LLP

SILICON VALLEY CENTER

MOUNTAIN VIEW, CA 94041

ELECTRONIC CERTIFICATE OF CORRECTION NOTIFICATION

Your electronic certificate of correction is now available, and can be accessed via Patent Center at https://

patentcenter.uspto.gov.

The electronic certificate of correction is the official certificate of correction under 35 U.S.C. 254 or 255. For more
information, please visit https://www.uspto.gov/electronicgrants.

page 1 of 1
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