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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
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.
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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
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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PTO/AIA/4 (11-15)
Approved for use through 04/30/2017. 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 | 3898/1095

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Scanning illumination and aperture receiver for light detection and ranging (LiDAR) applications

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
+| teven Jay Bpector [+

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 C/o The Charles Stark Draper Laboratory, Inc.

Address 2 555 Technology Square

City | [Cambridge State/Province | FVIA
Postal Code 02139 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 D211

Email Address usptomail@sunsteinlaw.com | AddEmail | |Remove Email

Application Information:

Title of the Invention Scanning illumination and aperture receiver for light detection and ranging (LIDAR) applications
Attorney Docket Number| [3898/1095 Small Entity Status Claimed [X]

Application Type Provisional v
Subject Matter ility v
Total Number of Drawing Sheets (if any) Suggested Figure for Publication (if any)

HESAI EX1010, P.4

EFS Web 2.2.12
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Approved for use through 04/30/2017. 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 | 3898/1095

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Scanning illumination and aperture receiver for light detection and ranging (LIDAR) applications

Filing By Reference:

Only complete this section when filing an application by reference under 35 US.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).

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)

Request 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.

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: ¢ Customer Number US Patent Practitioner () Limited Recognition (37 CFR 11.9)
Customer Number 12101

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.5.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 v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

-

Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button. Add
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PTO/AIA/4 (11-15)
Approved for use through 04/30/2017. 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 | 3898/1095
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Scanning illumination and aperture receiver for light detection and ranging (LIDAR) applications

Foreign Priority Information:

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(1){(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 Countryi Filing Date (YYYY-MM-DD) Access Codei (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 AIA (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.
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Approved for use through 04/30/2017. 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 | 3898/1095
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Scanning illumination and aperture receiver for light detection and ranging (LIDAR) applications

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.
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Approved for use through 04/30/2017. 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 | 3898/1095

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Scanning illumination and aperture receiver for light detection and ranging (LIDAR) applications

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 Ifhe Charles Stark Draper Laboratory, Inc.

Mailing Address Information For Applicant:

Address 1 h55 Technology Square

Address 2

City Cambridge State/Province MA
Country | s Postal Code 02139
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.
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. 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 | 3898/1095

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Scanning illumination and aperture receiver for light detection and ranging (LIDAR) applications

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 |/George J. Jakobsche, #39,236/ Date (YYYY-MM-DD)| [2017-03-13
First Name | (George J. Last Name | {Jakobsche Registration Number | [39,236
Additional Signature may be generated within this form by selecting the Add button. Add
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Approved for use through 04/30/2017. 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 | 3898/1095

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Scanning illumination and aperture receiver for light detection and ranging (LIDAR) applications

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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1.The general purpose of the invention

The invention is the system and method of using complementary processes of illuminating a scene and

detecting the light. The target application is LiDAR system, but it could be used in other applications, as
well. The purpose is to provide a method for scaling to a large number of pixels in an image, even if only
a modest number of detector elements are available. This is done in a way that minimizes cross-talk and

background, provides a wide field of view, and minimizes the travel on the mechanical movement that is
required.

2.Describe invention

The figure shows a diagram of the invention. Spots created in the imaging plane of the projector lens
are projected out onto the scene. The spots can be created by methods such as a diffractive optic, a
lens array, or a simple aperture array. Measurements are made while these spots are scanned to fill the
area in the scene. The scanning range is minimal, as only the distance between the spots needs to be
covered. The scanning can be done by moving the diffractive optic (or other device) creating the spots,
by moving the lens, or by scanning the projected light (with mirrors or prisms) after the lens. One
example method would be to scan a lens array using a miniature x-y stage driven by a voice coil.

The receive side functions much like the projector. In this case an aperture is used to select imaged

light at locations that correspond to the projected light. The same scanning method and optics can be
used.

Receiver
Pmiet%fian \
Foousing oplic

« aperture array

{microlens)
array

X

Light source
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3.Features which are believed to be novel
- Rather than illuminate a small continuous region of the scene, isolated spots are illuminated.

- At the receiver a matching aperture is also scanned, so that only the illuminated spots are visible to the
detector.

- A small stage can be used to move the projected spots on the projector and the aperture on the
receiver.

4.Envisioned uses of the invention

- Transmit and receive for LiDAR.

5.Former method(s) of performing the function of the invention
i.Disadvantages of former methods(s)

See advantages below.

ii.Differentiate invention over former method(s)

See novel features above.

Advantages of invention over former methods(s)

- Because the spots are isolated, cross-talk and multipath signal are reduced. The aperture on the
receiver further reduces cross-talk and background.

- A much smaller scanning motion is required. To fill the scene, the illumination and detector aperture
only have to be scanned the distance between illumination spots. This enables smaller and/or simpler
scanning mechanisms to be used.
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1.The general purpose of the invention

The invention is the system and method of using complementary processes of illuminating a scene and
detecting the light. The target application is LiDAR system, but it could be used in other applications, as
well. The purpose is to provide a method for scaling to a large number of pixels in an image, even if only
a modest number of detector elements are available. This is done in a way that minimizes cross-talk and
background, provides a wide field of view, and minimizes the travel on the mechanical movement that is
required.

2.Describe invention

The figure shows a diagram of the invention. Spots created in the imaging plane of the projector lens
are projected out onto the scene. The spots can be created by methods such as a diffractive optic, a
lens array, or a simple aperture array. Measurements are made while these spots are scanned to fill the
area in the scene. The scanning range is minimal, as only the distance between the spots needs to be
covered. The scanning can be done by moving the diffractive optic (or other device) creating the spots,
by moving the lens, or by scanning the projected light (with mirrors or prisms) after the lens. One
example method would be to scan a lens array using a miniature x-y stage driven by a voice coil.

The receive side functions much like the projector. In this case an aperture is used to select imaged
light at locations that correspond to the projected light. The same scanning method and optics can be
used.

Receiver

Projection

\

Focusing optic

« aperture array

N detector array

LA
.

{microlens) '
array

Light source —
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3.Features which are believed to be novel
- Rather than illuminate a small continuous region of the scene, isolated spots are illuminated.

- At the receiver a matching aperture is also scanned, so that only the illuminated spots are visible to the
detector.

- A small stage can be used to move the projected spots on the projector and the aperture on the
receiver.

4.Envisioned uses of the invention

- Transmit and receive for LiDAR.

5.Former method(s) of performing the function of the invention
i.Disadvantages of former methods(s)

See advantages below.

ii.Differentiate invention over former method(s)

See novel features above.

Advantages of invention over former methods(s)

- Because the spots are isolated, cross-talk and multipath signal are reduced. The aperture on the
receiver further reduces cross-talk and background.

- A much smaller scanning motion is required. To fill the scene, the illumination and detector aperture
only have to be scanned the distance between illumination spots. This enables smaller and/or simpler
scanning mechanisms to be used.

HESAI EX1010, P.15






dad“da

Aeue
(susjoioiw)

3400

Aele 1039918

v

wnjp Bu

z:
7
%

X1

Aedie JoA19204 P

HESAI EX1010, P.17

Aelle JoA1929Yy “uoneulwn||i Buiuueoss



ajeJ ueds zH 0GZ~ -
ajel |axid zZHY 0g~ -

Sd4 0¢ 104 JuUsWge yoes ulyym sjaxid [BnUIA Z€ X 2§«
sabew sjaxidebapy | Aeue 91 X +9 -ojdwexg—
s|axid jJo Jaqwnu abie| e 0} sa|eas Ajise3-

Sz

\\ i - .. il N\\. oo e, \

2P ) sl 7

B o it cersears

S it ey,
O g e . 7

ity o oo
iy s S st tip,

“ § toriieen e iy B ity
I 4 ..y

o P s it -

o e . o ., o

i s

o
\u.\i e A it rr gy

iy

\\M. rrree

s B3 s y s
e - e rinneere Y e 4 Baces 72
e Soop

At

el

s y ;
. ] rtarrers \\\

s 02 %

trscr i - Cirteae
PR PO rrerrrca

Gl P

\M.MN.\\.‘NL e h«n\w\\
Nl i .

iy \ perone \-n\\\\\\

oA

e
o
oo Nl

N

HESAI EX1010, P.18

9u92g 9y} buiuueosg



Aeue qdv-9

ulaned
= wes

o

buiuueds paziuoiyouAsS~
J9)JILLd UO S]odSs pasnao) Yjim dLJSULIAS
lanieoal uo Aelie ainyady-

HESAI EX1010, P.19

J9A1929Yy Buluueosg :uoljonpay punoabyoeg






dad“da

Jojoej wio4-
19)Jew 0} awl] -
aouew.liopad-
Aigeley-
1S0))-

“““““““““““ §\\\\\\

44444444444444444 N
,,,,,,,,,,, Z

(UBALIP |100-82I0A)

abe)g ainxa|4
swislud As|siy

HESAI EX1010, P.21

swisiueyos|\ Buiuuedsg ajqissod



Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

Scanning illumination and aperture receiver for light detection and ranging

(LiDAR) applications

First Named Inventor/Applicant Name:

Steven Jay Spector

Filer: GEORGE J. JAKOBSCHE
Attorney Docket Number: 3898/1095
Filed as Small Entity
Filing Fees for Provisional
Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
PROVISIONAL APPLICATION FILING FEE 2005 1 130 130
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

HESAI EX1010, P.22



Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

130

HESAI EX1010, P.23



Electronic Acknowledgement Receipt

EFS ID: 28616181
Application Number: 62470706
International Application Number:
Confirmation Number: 6096

Title of Invention:

Scanning illumination and aperture receiver for light detection and ranging

(LiDAR) applications

First Named Inventor/Applicant Name:

Steven Jay Spector

Customer Number:

2101

Filer:

GEORGE J. JAKOBSCHE

Filer Authorized By:

Attorney Docket Number: 3898/1095
Receipt Date: 13-MAR-2017
Filing Date:
Time Stamp: 17:41:09
Application Type: Provisional
Payment information:
Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $130

RAM confirmation Number

031417INTEFSW00005818194972

Deposit Account

194972

Authorized User

George Jakobsche

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)

HESAI EX1010, P.24




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.)

1823147

1 Application Data Sheet ram3898_1095_ADS.pdf no 8

d73f2221d38989216ebcc3a358289dd9abe]
958

Warnings:

Information:

7055921

2 Specification ram3898_1095_Provisional.pdf] no 10

©€39122b2204444392ef13949b9ff44ca2655
c9d6

Warnings:

Information:

30136

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

1a9cb839d32aef9266f23a55787ec4d 1ffcce]

Warnings:

Information:

Total Files Size (in bytes): 8909204

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.

HESAI EX1010, P.25



	2101_62470706_03-22-2017_Filing Receipt
	2101_62470706_03-13-2017_Application Data Sheet
	2101_62470706_03-13-2017_Specification
	2101_62470706_03-13-2017_Appendix to the specification
	2101_62470706_03-13-2017_Fee Worksheet (SB06)
	2101_62470706_03-13-2017_Electronic Filing System(EFS) Acknowledgment Receipt

