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OVERVIEW OF THE '632 PATENT

a2 United States Patent

Stevens et al.

(10) Patent No.:
45) Date of Patent:

US 11,472,632 B2
Oct. 18, 2022

(54) MATERIAL HANDLING SYSTEM

(71)  Applicant: OPEX Corporation. Moorestown, NJ
(Us)

(72) Inventors: Alexander Stevens, Moorestown, NJ
(US): Joseph Valinsky. Moorestown.
NI (US)

(22) Filed: Aug. 14, 2020

(65) Prior Publication Data
US 2021/0047118 Al Feb. 18, 2021

Related U.S. Application Data

(60) Provisional application No. 62/886.602. filed on Aug.
14, 2019.

(2013.01): B65G 1/1373 (2013.01): B65G
1/1376 (2013.01). B65G 171378 (2013.01):
GO5D 1/0027 (2013.01);, GO6Q 10/087
(2013.01). GOSD 2201/0216 (2013.01)
(58) Field of Classification Search
CPC combination set(s) only.
See application file for complete search history.

’632 Patent
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OVERVIEW OF THE '632 PATENT

Ex. 1001, FIG. 1 o . .
The '632 Patent purports to solve alleged problems relating to material

handling systems (Ex. 1001, 1:12-46, 7:41-52; Ex. 1003, 9952-62).

The *632 Patent discloses a “material handling system” with “storage racks,”

t

w United States Patent 10) Patent No:
Stevens et al, 41 Date of Patent:

each “includ[ing] a plurality of storage locations.” (Ex. 1001, 7:41-52; FIG. 1; Ex.

US 11,472,632 B2
Oct. 18,2022

S5 MATERLAL BANDLING SYSTEM

1003, 9954-57).

1) Arglicest: OPEX Corpa

A “delivery mechanism” may “include one or more vehicles that” “retrieve
items from storage locations” and “deliver the items to a workstation 500 where an

operator can retrieve the item from the vehicle.” (Ex. 1001, 7:10-22; Ex. 1003, 958).

The "632 Patent discloses a “vehicle” with “a horizontal drive assembly” and

a “vertical drive mechanism 140*.” (Ex. 1001, 8:9-19, 9:12-19, FIG. 2, FIG. 9; Ex.

Ex. 1001, FIG. 2
1003, §958-60).

The vehicles include a “transfer mechanism” “operative to transfer an item

between a platform surface of the vehicle and one of the plurality of destination

areas,” and the “racks may be configured to allow the vehicles to travel under the

Patitionars® Exhibit 1001
Exotoc v. Opex: No. [PR2024-00850

U.S. Patant No. 11.472.632: Pags 1

racks” and “across or along one or more aisles.” (Ex. 1001, 10:1-23, 17:7-48; FIG.

2, FIG. 7; Ex. 1001, §961-62).

’632 Patent

Petition for Inter Partes Review

EXOTEC — Paper 4 (Petition) at 1-4; Ex. 1001 at FIGs. 1-2; see also Ex. 1003 at 1954-62 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 5
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OVERVIEW OF THE '632 PATENT

In some embodiments, traflic management of the AGVs is
performed by a traffic management module 470 of controller
450. In such cases, position, speed and direction data is
collected from the vehicles at regular intervals by the
controller. The position data is analyzed, and path segment
selector 474 selects paths for each vehicle over the next
control interval to ensure that there are no collisions with
other vehicles, with personnel, or with fixed structures. The
updated instructions corresponding to the path selections.
inclusive of heading and direction, are transmitted by the
controller back to the vehicles. In other embodiments,
however, the vehicles do not rely on the controller for
relative positioning instructions, but rather solely for desti-
nation and task assignments, with the vehicles instead rely-
ing on internal data gathering and spatial analysis capabili-
ties.

Exemplary position sensing systems utilize a scanning
mechanism that operates in conjunction with fixed-location
references strategically placed at pre-defined surveyed sites.
Such scanning mechanisms may include scanning detectors
with fixed active-beacon emitters, scanning emitter/detec-
tors with passive retroreflective targets. scanning emitter/
detectors with active transponder targets, and rotating emit-
ters with fixed detector targets.

In one or more illustrative embodiments consistent with
the present disclosure. the vehicles may optionally rely on a
scanning laser triangulation scheme (SLTS) to provide posi-
tional updates to an onboard dead-reckoning system of the
vehicle. A laser emitter rotating at, for example, two rpm
illuminates passive retroreflective barcode targets affixed to
walls or support columns at known locations on the order of
fifteen meters away from the vehicle. The barcodes are used
to positively identify the reference target and eliminate
ambiguities due to false returns from other specular surfaces
within the operating area. An onboard computer of each
vehicle calculates X-Y positional updates through simple
triangulation to null out accumulated dead-reckoning errors.

’632 Patent

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 6

EXQTEC - Paver 16 (POR) at 22; Ex. 1001 at 24:15-30; Paper 27 (PO Sur-Reply) at 20; Ex. 1001 at 11:53-13:33
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OVERVIEW OF THE '632 PATENT

Allowable Subject Matter

5 Claims 1-27 are allowed

6. The following is the examiner's statement of reasons for allowance: independent

claim 1 is on a method for delivering items to storage locations and retrieving items from

starage locations and recites, in part, “driving the first vehicle along a first path under a

156121 7590 2 | EHAMINER | lirst one of the racks wherein the first rack is adjacent a first one of the aisles and
Opex Corporation LOGAN. KYLEO
305 Commerce Dr wherein the first path extends in a direction paraliel to the first aisle and spaced apart
Moorestown, NJ 08057 [ ART UNIT PAFER NUMBER ]
3655

from the first aisle; tuming (he first vehicle while the first vehicle is under the first rack;
DATE MAILED: 06/27/2002
driving the vehicle into the first aisle; driving the first vehicle upwardly in the aisle (o a

| FIRST NAMED INVENTOR [ronsey ok sa |_conmamtion wo first of the storage locations .. driving the first vehicle downwardly in the aiste unti the
16/994,543 081472020 P1OSDSUSD 4202
TITLE OF INVENTION: Material Handling System vehicle is on a horizontal surface; driving the first vehicle across the first aisle after the
siep of driving the [irst vehicle downwardly; and driving the vehicle out from under the
[ oinrwr | omivsians | SSURMEDUE | PURLICATION FEE DUE | FREV.PAID SSUR FEE | TOTAL FERS DUT DT b
nonprovisional UNDISCOUNTED 1200 $0.00 $0.00 1200 0012772022 storage racks after the step of driving the first vehicle across the first aigle.”

’632 Patent Notice of Allowance

XQTEC - Paper 4 (Petition) at 4; Ex. 1003 at 1963-69; Ex. 1002 at 76 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE — 7
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ROADMAP

02 | Overview of the Disputes
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What is NOT Disputed

5

PO does not dispute that each of the elements in at least the challenged independent claims is present in the
combination of Raizer and Hangzhou.

—

5

PO does not dispute that Raizer discloses autonomous robots that can travel horizontally and vertically and be
steered by their control systems to any location on the floor of the warehouse. (Ex. 1005, [0104])

4

PO does not dispute that Hangzhou discloses running of robots in passage spaces beneath shelves and in the
aisles, providing increased paths and maximum search space for navigation. (Ex. 1006, Abstract, [0076])

\ A

A

PO does not dispute that robot travel underneath shelves, and elevating shelving units above warehouse
floors, was well known to a POSITA.

EXQTEC - Paper 4 (Petition) at 7; Paper 25 (Petitioner Reply) at 6, 10; see also Ex. 1005, [0104]; Ex. 1006, [0076]; Ex. 1003 at 1145-53, 104-105, 107, 109-111 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE - 9
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PO Only Disputes Reasonableness of Combination

* Patent Owner Criticisms
— Combination not set forth in sufficient detail;

— No motivation to combine separate autonomous vehicle references
addressing same problem in field;

— No reasonable expectation of success;

— Combination would require modification of robots to meet
dependent claims 5, 8, and 9.

* PO criticisms ignore the actual combination and manufacture
challenges absent from the claims and references.

EXQTEC — Paper 27 (PO Sur-Reply) at 1-5, 6-8, 9-26; Paper 16 (POR) at 1-3; Paper 25 (Petitioner Reply) at 1 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 10
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ROADMAP

03 | Combination & Motivation to Combine
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COMBINATION

|l Ex. 1005, FIG. 1 (annotated)
as United States

az Patent Application Public]
Raizer

(41 AUTOMATIC WARFHOUSE SYSTEM

(71) Applicoe: BionkclTIVE Led, Moshay Fin |
)

STORAGE
RACKS

1) lovenos: Liran Rakrer, Moshay

Assignss: BionicHIVE L
It

Ex. 1006, Figure 10

Second Rack \

‘Fus[ Racl

Aisle

ellcctual Property Administration of the
ublic of China

(12) Patent Application for Invention

(10) Application Publication No. CN [0995

il

tication Publication Date July 9, 2

201 Appl No.
(22) PCT o 8
) PCTNe:  RCTALIOISNSHTIL

370 (exl)

DDae e b, 2007

Reluted US, Application st

(0) Provisions! spplication No. 620235827, fled un

ey G

Figure 10

(57) ABSTRACT

The invention is an automatic system for picking and
placing boxes on shelves in a warehouse. The system
comprises a set of autonomous mobile robots; a network of
vertical and horizontal rails that are parallel to the vertical
support posts and horizontal shelves of the shelving sys
in the warehouse; and a Real Time Traflic Management
(RTTM) server, which is a central processing server cc
figured to communicate with the robots and other processors
and servers in the warchouse. The system is characterized in
that the robots comprise a set of on-board sensors, a pro-
cessor, software, and other electronics configured to provide
them with three-dimensional navigation and travel capabili-
ties that enable them to navigate and travel autonomously
both along the floor and up the vertical rails and along the
horizontal rails of the network of rails 1o reach an exact
lacation on the floor or shelving system of the warchouse.

(57) Abstract

Disclosed in the present invention are an unmanned warehousing
system and an inbound and outbound method therefor. which solve
the problems of complex deploviment. inconvenient maintenance.
and high cost of the existing svstem. In an embodiment of the system
a two-layer channel support frame is provided below a shelf. wherein
a lower laver is used to automatically guide a trolley to pass thro
an upper layer is used for the temporary cache or passage of a
standardized container, and an interlayer suppont plate nns through
along the length or width direction of the entire shelf. When an
outbound process of items is implemented. a stacking vehicle
automatically travels to a designated shelf and aligns with the same
and the standardized container on the shelf'is picked up by means of
a pickup mechanism. Then, the container is lowered onto the upper
layer of the support frame to cache the container on the support plate.
Subsequently. an auto-guided wolley travels through the lower layer
of the support frame to a position below the container 1o separate the
container from the support member by hoisting the container before
entering a soting site through a channel and a laneway. The steps are
reversed for an inbound process. This system is easy fo deploy

convenient 1o maintam. and low in cost, A L number of robats
are coneurrently by means of a disparching sysreny. so that the
overall efficiency 1s high.

aiary 2006)

of drawings

Raizer

ation

[WAREHOUSING SYSTEM AND INBOUND
METHOD THEREFOR

ate an unnaned warehousing
efor. which solve

Patitioners® Exhibit 1006
Exotec v. Opex; No. IPR2024-00850
U.S. Patent No. 11,472,632; Page 1

Hangzhou

EXOTEC — Paper 4 (Petition) at 6-9, 22, 82; Paper 11 (ID) at 14, 17); Ex. 1005 at Abstract, FIG. 1 (annotated); Ex. 1006 at Abstract, FIG. 10 (annotated)
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MOTIVATION TO COMBINE

Raizer discloses an automatic system for picking and placing boxes in a warehouse
using autonomous mobile robots configured to travel “both along the floor and up
the vertical rails and along the horizontal rails of [a] network of rails to reach an exact

US 2007

17015843041

a9 United States
ax Patent Application Publication o pub. No.: US 2017/0158430 A1
Raizer (3 Pub. Date: Jun.8,2017

e | location on the floor or shelving system of the warehouse.”

(201301

(73] Assignes: BlonkclIVE Lid. Moshay Ein |lsbor
(i)

) Appl N

Raizer discloses that robots can travel to “any location on the warehouse floor” along
routes organized to “reduce congestion and prevent traffic jams.”

POT Filed:

(60) Provis o BLO2RT, fiked ol
o

[0104] Robot 10 moves along the ground on four wheels.
The two rear wheels 30 could be fixed and passive so that

[0098]  Embodiments of the system comprise software that they can only rotate about their axles which are perpendicu-

Petitioners’ Exhibit 1005
Exotec v. Opex; No. IPR2024-00850
U.S. Patent No. 11,472,632; Page 1

Raizer

enables advanced capabilities such as realization of Internet
of Things (IoT) scenarios. For example, System components
will be able to identify, connect and cooperate with other ToT
enabled devices like automated hauling devices, smart entry
gates and doors, automatic counting & measure systems,
cleaning robots and other warehouse loT participants. the
system of the invention is designated as a self-learning
system where. for example. algorithm can track the move-
ment of the robots and organize the routes of traffic in and
around the warehouse to reduce congestion and prevent
“traffic jams™ when the robots are busy filling orders. All of
these scenarios are possible without any human intervention
and relying on accumulated data which collected as a routine
daily basis.

lar to the axis of the long beams 28 of the frame and are
“dragged along™ by the front wheels. In another embodiment
the rear wheels could be multi directional wheels which
allow movement to any direction, about an axis vertical to
the floor. In this later embodiment the front driving wheels
22 dictate the steering angle and differential speeds of the
rear wheels. The two front wheels 22 can be independently
rotated in any direction by drive and steering units 24. With
this arrangement the robot is completely autonomous and
can be steered by its control system to any location on the
floor of the warehouse without the use of a track, embedded
wire or any other arrangement to guide it. The drive and
steering units 24 are attached to the robot by means of arm
units 26. As will be described herein below, arm units 26 can
expand, contract, and have other degrees of freedom that
allow the robot to raise itself off the floor and te move up and
along the shelves in order to place or pick cartons from the
shelves.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE —

EXQTEC - raper 4 (Petition) at 6-9, 20, 69; Paper 11 (ID) at 11-15; Ex. 1005 at [Abstract, 0078, 0098, 0104]; see also Ex. 1003 at 19103-104, 109-110
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MOTIVATION TO COMBINE

Raizer places no limitations on floor routes.
R0 00 0 O

8201701584307
a9 United States
az Patent Application Publication o pub. N US 2017/0158430 A1

Explains that the system can be implemented in any existing or new warehouse.

Raizer (43 Pub. Date: Jun.8,2017
(4] AUTOVATIC WAREHOUSE SYSTEM Pablication Classficatlon
(1) Applicon: BionklTIVE Lid, Moshay Fin thbsor (51 IECL i
L2 BasG Imh )
53 LS.
721 lovenior, Liran Rakrer, Moshay Fin Habsor fIL) e 30K BE8G. LA

(201301

Assignos: BionicHIVE Lid, Moshav Fin Habror. N ,
(i)

Q1) ApplNe:  iSmese

22 PCTEHSE Juk 9, 2018

SETTGES [0112] The rails are designed to be easily attached to the
existing shelving in the warehouse by conventional means
such as bolts. fasteners or quick-lock mounts. Although a
main idea behind the present invention is to retrofit existing
warehouses, the system can ohviously be installed in new
structures. in which case the rails of the invention can be
manufactured as an integral feature of the shelving system.
In an embodiment of the system the rails are not attached to
the shelving but are constructed as free standing structures
that stand next to the shelving.

et
@) Pate: Jan. 11, 2017

T [0016] 1t is another purpose of the present invention to
T o : provide an automatic warehouse system that can be rela-

tively inexpensively and easily added to existing warehouses
operated by businesses.

Patitioners’ Exhibit 1005
Exotec v. Opex: No. IPR2024-00850
U.S. Patent No. 11,472,632; Page 1

Raizer

EXOTEC — Paper 4 (Petition) at 5; Paper 25 (Petitioner Reply) at 9, 14-15; Ex. 1005 at [0016, 0112]; see also Ex. 1003 at 1178 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 14
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MOTIVATION TO COMBINE

Undershelf travel was known to provide more flexible route planning.

THE WITNESS: I think Goren simply Q Do you recall that Goren describes that it

points out that the -- that travelling underneath was known at least as early as 2016 to route

shelves was well-known at the time that the '632 robots under elevated shelves to allow for

patent was published. flexible route planning?

A I don't recall that, but if you point it

Dr. Spenko’s Testimony to me, I would -- I would probably agree with

that.

Dr. Singhose’s Testimony

EXOTEC— Paper 25 (Pet. Reply), 1-3; Ex. 2006 (Spenko Depo), 81:3-6; Paper 27 (PO Sur-Reply), 18; Ex. 1009 (Singhose Depo), 116:8-14; see also Ex. 1003, 1145-53 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE — 15
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MOTIVATION TO COMBINE

Both directed to automated warehouse
O A systems using autonomous vehicles that navigate warehouse
’v‘ :E:tli::’l‘lj :::Jﬁ:atmn Publication 10 Pub. No.: US 2017/0158430 A1 floor to Ioad and retrieve items from ShEIves'

izer 143) Pub, Date: Jun. 8, 2017

(19) National Intellcctual Property Administration of the
People's Republic of China

(541 AUTOMATIC WAREHOUSE SYSTEM Publication Clanification (12) Patent Application for Invention
Applico: BlanicllIVE Lad. Moshay Cin fobsor ') W€l ‘D (10) Apphication Publication No. € 10975
(L8] BESG 104 (43) Application Publication Iuly 9. 2019
) it s i, i B iy, ©8 I " (57) Abstract e TR
() Ao BinlIVE L Mok B bt (7 i o St i e picing s 97) 7 T . o Disclosed in the present invention are an uamanned warehousing sy A pyicaion B Tumiary 15, 2019
L pliing b ou shafvn In 4 mhin. The S The invention is an automatic system for picking and system and an inbound and outbound method therefor. which solve {71) Applicant Hanigzbon Dachinn Intelligent Technology Co.. Ltd
ApplNo: 128480 e e placing boxes on shelves in a warehouse. The system the problems of complex deployment. inconvenient maintenance. T e S s e
POTFiled dul 9, 2018 comprises a sel of autonomous mobile robots: a network of and high cost of the existing system. In an embodiment of the Ecouomiic and Techological Development Zoge,
POTALIMSDSAT1S vertical and horizontal rails that are parallel to the vertical a two-laver channel support frame is provided below a shelf. wherein Hangzhou, Zhejiang Proviace, $1001&
S 11,3017 support posts and horizontal shelves of the shelving system alower layer is used to awtomatically guide a trolley to pass through. (72) Laventors Yoeroug ZHAO, Meiyan LIL

an upper layer is used for the temporary cache or passage of a
standardized container. and an interlayer support plate nuns through OTMA R SR N
along the length or width direction of the entire shelf. When an

outbound process of items is implemented, a siacking vehicle Ageni Zilig FENG

in the warchouse; and a Real Time Traflic Management
(RTTM) server, which is a central processing server con-
figured to communicate with the robots and other processors

Relsted US. Application
A No. 62

(605 Provisional pplics
12, 2004,

and servers in the warehouse. The system is ¢ ized in y travels to a desig shelf and aligns with the same, 1t CL
that the robots comprise a set of on-board sensors, a pro- and the standardized container on the shelf is picked up by means of
cessor, software, and other electronics configured to provide a pickup mechanism. Then, the container is lowered onto the upper B45G 04 (acmiry 2006
= p . e pn layer of the suppert frame to cache the container on the support plate.
them with three-dimensional navigation and travel capabili- > PE Pportp . .
@ 2 A ? Aapa Subsequently, an auto-guided trolley travels through the lower layer pages of clain. 19 pages of description. and ¥ puges of drawiigs

ties that enable them 10 navigate and travel autonomously

! k of the support frame to a position below the container to separate the
both along the floor and up the vertical rails and along the

container from the support member by hoisting the container before

T4 Title of the Tnvention

horizontal rails of the network of rails to reach an exact entering a sorting site through a channel and a laneway, The steps are \\\;;\.\‘\:;l\:'.‘\\:::.:',‘,;'.:'(:;Z.T:TQ'“ AND INBOUND
% L - : i
Jocation on the floor or shelving system of the warchouse reversed for an inbonnd process. This system is easy 1o deploy.
convenient ro maintain. and low in cost. A Ie number of robets (57) Abstract
opesate concurrently by means of a disparching system. so thar the S . i e el bt
overall efficiency is high system s an inbound 20 otrboud asethod therelor, which soivo
he problems of coumplex. deployment, incouveniens mainiemce.

ane high cost of the sxisting system. I s exabeodien
a - Lryer clasil support (rame i provided b

At the outset. we find that Patent Owner’s characterization of Raizer’s

and Hangzhou’s systems as “fundamentally different™ is difficultto

reconcile at this time and on thisrecord. Thereferences are cach s

nilarly
directed to automated warehouse systems involving operation of

autonomous robots or trolleys that navigate a warehouse floor for the

purpose of loading items on shelfs or retrieving items from those shelves. =

ers’ Exhibit 1008

s 5 3 - < Exotec v. Opex; No, IPR2024-00850
Patiioners’ Exhibit 1008 Compare Ex. 1005, Abstract with Ex. 1006, Abstract. That the references U.S. Patent No, 11,472,632; Page 1
Exotec v. Opox; No. IPR2024-00850 i .
U.S. Patent No. 11,472,632; Page 1 may not convey complete symmetry with one another in connection with
particular trolley/robot configurations, navigation techniques, or shelf
positioning as a part of a warehouse floorplan does not. in our view. give
Ra izer rise to a fundamental dichotomy or distinction that prohibits the combination H a ngzho u
of their teachings. as Patent Owner appears to argue.

| Institution Decision |

EXOTEC — Paper 4 (Petition) at 6-9; Paper 25 (Petitioner Reply) at 13; Paper 11 (ID) at 23; Ex. 1005, Abstract; Ex. 1006, Abstract; see also Ex. 1003 at 99103, 108 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE — 16
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MOTIVATION TO COMBINE

SHARED GOAL of reducing congestion and
avoiding traffic jams.

a9 United States
az Patent Application Publication o pub. N US 2017/0158430 A1

(19) National Intellectual Property Administration of the
Raizer (&%) Pub, Date: Jun. 8,2017 2

People's Republic of China

(44 AUTOMATIC WARFHOUSE SYSTEM Publication Clawification (12) Patent Application for Invention

1) Appin BiarkelTIVE Lid Moshos P boor oy i (19) Application Publica
an s Frevrid (43) Application Publicat

) Urvenior: Liran Raicr, Moska Bin tabsor i) 53 B2 01301}, BESC 1065

) Assacs: BoukclIVE Lidk Mok i b [0098] Embodiments of the system comprise software that [0062] FIG. 8 is a schematic diagram of the principle of the whole item sorting system and auto-

1) ApplNe:  1SnSeen enables advanced capabilities such as realization of Internet guided trolleys running along the column direction under the shelf in Embodiment 2 of the present

e e of Things (IoT) scenarios. For example, System components invention. Different from Embodiment 1. the colummn channel 33 where auto-guided trolleys 200

EATH (X
2) Dt

Related US. Applicatian 1

sl sppicstion No.

Jan. 11, 2017

will be able to identify. connect and cooperate with other [oT
enabled devices like automated hauling devices, smart entry
gates and doors, automatic counting & measure systems,
cleaning robots and other warehouse loT participants. the
system of the invention is designated as a self-learning
system where, for example. algorithm can track the move-
ment of the robots and organize the routes of traffic in and
around the warehouse to reduce congestion and prevent
“traflic jams™ when the robots are busy filling orders. All of
these scenarios are possible without any human intervention
and relying on accumulated data which collected as a routine
daily basis.

travel in FIG. 7 passes through the stacking row laneway 12 for stacking vehicles 300 to run.
Therefore. a path planning algorithm is needed to avoid the collisionl berween auto-guided trollevs
200 and stacking vehicles 300 and ensure the high operation efficiency of the entire svstem

[0076] This embodiment is a general form of the previous three embodiments. allowing an auto-
guided trolley to choose among all possible paths. which provides the dispatch control system with
the maximum search space. The auto-guided trolley may also travel on row laneways as long as a

unanned warehousing

d an
euss of comples o

plate nns.
e shell. W
ki

Pe ors” Exhibit 1006

Exotec v, Opex; No. IPR2024-00850
U.S. Patent No. 11,472,632; Page 1

Patitioners’ Exhibit 1005
Exotec v, Opex; No. IPR2024-00850
U.S. Patent No. 11,472,632; Page 1

Raizer Hangzhou

; Paper 25 (Petitioner Reply) at 13; Ex. 1005, [0098]; Ex. 1006, [0062, 0072]; see also Ex. 1003 at 111103, 108
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MOTIVATION TO COMBINE

Motivated to reduce congestion and traffic jams, POSITA would investigate other
autonomous system routing, such as that disclosed in Hangzhou.

(19) National Intellectual Property Administration of the
People’s Republic of China

p (12) Patent Application for Invention
o

Hangzhou discloses auto-guided trolleys that can travel and turn underneath
storage racks to avoid collisions.

122) Application Date Jasry 15, 2015

{10) Application Publication No.  CN 109957365 &
(43) Application Publication Date July 9, 2019

71) Applicant Hangzhou Dachuan Inselligens Technology Co. Ltd

N 109987366 A

(72) Inventors Ynerong ZHAO. Meiyan LIU

(74) Patent Agency Shanghai Jingsbeng tellecal Property
Lid 31253

Agent Ziling FENG

[0048]  An auto-guided trolley 200 is a small mobile robot with auto-navigation ability, usually
driven by a differential gear tramn. and equipped with four universal wheels. Such a trolley is
characterized by a small size and a low cost. In addition. trolleys are generally designed in

“'":'.‘_') e symmetrical so that they can turn in place. However. the specific driving form 1s not limited thereto,

e ) and may also be an omnidirectional drive wheel train and others. As shown in FIG. 1. in this
— Hp A e embodiment, an auto-guided trolley 200 preferentially travels in column laneways 32 and auto-
AN WARHOUSINGSVSTESAND NHOUND guided trolley passage spaces 112. never entering stacking row laneways 12 to avoid path conflicts

57) Absiract

Disclosed in the present invention are an unmanned warehousing
oy 1 ibound and oubo

Svibsequenly, an a

Petitioners’

Exhibit 1006
Exotec v. Opex; No. IPR2024-00850
U.S. Patent No. 11,472,632; Page 1

Hangzhou

with stacking vehicles 300_|

[0059]  Potential collisions may occur since the stacking device and auto-guided trolleys carrying
standardized containers need to use the cache space below shelf rows. In addition to running in a
time-shared manner at the dispatch level. auto-guided trolleys 200 also run an obstacle avoidance
algorithm to ensure safety and reliability. Generally speaking, stacking vehicle path planning has
a higher priority. Therefore. auto-guided trolley path planning will be adjusted based on the
information on stacking vehicle path planning. For instance, when an auto-guided trolley carrying
standardized containers drives along the row channel below a shelf row and is about to enter the
next channel support frame ahead, the auto-guided trolley confirms the absence of obstacles, such
as other auto-guided trolleys or standardized containers, in the next channel support frame
according to the information obtained via wireless communication and through its sensor system.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 18

EXOTEC —Paper 4 (Petition) at 6-9; Ex. 1006 at Abstract, [0048, 0059]; see also Ex. 1003 at 191108-110
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MOTIVATION TO COMBINE

Hangzhou’s disclosure furthers shared goal and
provides motivation to use additional paths

as United States

p A —— s

ax Patent Application Publication (o pub. \bzul'ml]tssgsgﬁ; (19) National Intellcctual Property Administration of the

(44 AUTOMATIC WAREHOUSE SYSTEM Publication Clasification (12) Patent Application for Invention &

v e
a0 200601}

43) Application Publicat

Date July 9. 2
- L - .
7] lovenlor, Liran Rakror, Moshay Ein Habsor iIL € v BESG VA7 QOIR01) BEIC 1065 108.  Hangzhou both identifies and provides a solution to the problem to be

1) Application o, 2017100365003

(7)) Assigoes: BisohclIVE Lid, Moshay G Labior 27! ARFEEACE

s . . . . (22) Application Date Jamry 15,2019
a Lo i bl s <Snl e e solved by the "632 patent (¢.g.. improved efficient utilization of resources such as
L N orn - cevwock of (71) Applicant Hanzzhou Dachuan Infelligent Testamology Co.. Lid

() Appl ¥

22) PCT Filod space, equipment, and manpower and collision avoidance) by provid “an AW tation 014, Floos 2, Buikding 4, No 1. Street 8,

- conoutic amd Techsl Developncnt Zone
(B6) PCTNa:  PCBILIIS0NT4 Hangzhoni, Zhejiang Province, 310018
it unmanned warchousing system”™ based on “mobile robots™ and “caching spaces” (73 Taventors Yherong ZHAO. Metyan LTU

(74) Patent Agency Shanghai Tingsbeag Intellechial Property
Agency Co. Ltd 31253

4 US. Application Diate

“mvolving a storage sorting system.” where “a two-layer channel support frame is

ag the e
(60) Provisionsl spplication No. 62023827, fled o Jul horizeael mails of the pevwork of mils 10 ren act
12,2014 o atio

an cxs
0.0 the floor or shefving sysem of the Warebonte

Agent Ziling FENG

provided below a shelf.” such that *[the] lower layer 1s used to automatically guide

(s1) Tt €1
a wolley to pass through.” (Ex. 1006, Abstract, §[0035]). Hangzhou discloses that DAE /0 (omiary 2006)
N . . 7 pges of class, 19 Fdescription, = S pages of deswfngs
auto-guided trolley 200 preferentially travels in column laneways 32 and in auto-
T3) Thtle of the Tarvention
guided trolley passage spaces 112, ie.. under the shelf. (Ex. 1006, 9[0048]). UNMANNED WAREHOUSING SYSTEM AND INBOUND

AND OUTBOUND METHOD THEREFOR

Hangzhoun discloses that. to avoid collisions. “awto-guided trolleys carrying
standardized containers™ “use the cache space below shelf rows.™ and “run obstacle

avoidance algonthms.” (Ex. 1006, [0059]).

(57) Abatract

Disclosed i the present wvention are an wnanned warehouswmg
system and au inbownd and cutbound method therefor. which slve
the problemss of complex deployusent, iconveniea! mai

tetn

1 two-layer chiael stpport feaine is providead below a shell, w
a lowes layer is used to swomsarically guid

od for the temporary

lized conmaines
s

Spenko

z
= Patitioners® Exhibit 1006
Exotoc v. Opex; No. IPR2024-00850
Petitioners’ Exhibit 1005 U5, Patent No. 11,472,632; Page 1
Exotec v. Opex; No. IPR2024-00850

U.S. Patent No. 11,472,632; Page 1

Raizer Hangzhou

EXOTEC — Paper 4 (Petition) at 6-9; Paper 25 (Petitioner Reply) at 13; Ex. 1003 at 19/103, 108; see also Ex. 1005, Abstract; Ex. 1006, Abstract
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MOTIVATION TO COMBINE

Hangzhou teaches benefits of route flexibility.

(19) National Intellectual Property Administration of the
People’s Republic of China

(12) Patent Application for Invention
o
» o
(43) App!

I(l'\

:(H'Jh\ 100 2 3] 32
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FIG. 1 FIG. 10
Petitioners’ Exhibit 1006
Exotec v. Opex;

No. IPR2024-00850
U.S. Patent No. 11,472,632; Page 1

Hangzhou

EXQTEC

—Paper 4 (Petition) at 6-9, 22-23, 52-53, 82-85; Ex. 1006 at FIGs. 1, 10; see also Ex. 1003 at 991100-116, 167-168, 304-305 483-486
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ROADMAP

04 | Challenges to Motivation to Combine Fail
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MOTIVATION TO COMBINE

PO argues that combination would run counter to Raizer’s goal of easy retrofit and implementation.

| & . .
Hangzhou teaches away| from single-type robot systems. noting that “the

First, a person of ordinary skill in the art would not have combined Raizer T 1y Ao L - .
/ number of shelf layers generally does not exceed three to ensure robot movement

with HZIHnglOLl because the 1)1‘01)056d modification would have detracted from what stability, which limits the storage capacity of warchouses together with the high cost

Raizer considered to be a primary motivation behind its invention, namely. the of a single mobile robot.” EX1006, 74. Instead. Hangzhou specifically employs a

S = s . Wi multi-type robot system, because it “can take advantage of different robots’
ability to retrofit existing warehouses. Therefore, the proposed combination

strengths™ despite the fact that 1t can “lead[] to a higher deployment cost.” EX1006,
undermines Raizer’s intended purpose and most of its purported benefits. Exotec’s

3

For example, Petitioner’s proposed modification to allow for travel
underneath shelves, such as along a “path ... parallel to the aisle”™ would have
required unacceptable modifications of Raizer.  Petitioner’s only proposed
modification to satisfying a “path ... parallel to the aisle™ 1s to modify Raizer's
storage racks by “installing shelving units with elevated lower shelves to allow
robots loaded with containers to travel undemeath.” Petition. 7. However. this

proposed modification requires large capital equipment investment (new shelving

structures). leads to poor modularity. and requires reorganization and downtime.

These are exactly the shortcomings that Raizer aims to avoid. See EX1005, 994-16,

EXOTEC — Paper 16 (POR) at 1, 15, 31-32; Paper 27 (PO Sur-Reply) at 8-13 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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MOTIVATION TO COMBINE

Raizer and Hangzhou both explicitly contemplate retrofit and new or modified floor plans.

[0112] The rails are designed to be easily attached to the
existing shelving in the warehouse by conventional means
such as bolts, fasteners or quick-lock mounts. Although a
main idea behind the present invention is to retrofit existing
warehouses, the system can obviously be installed in new
structures, in which case the rails of the invention can be
manufactured as an integral feature of the shelving system.
In an embodiment of the system the rails are not attached to
the shelving but are constructed as free standing structures
that stand next to the shelving.

Raizer

[0009] Compared with the prior art. the unmanned warehousing system and the inbound and
outbound method therefor provided by the present invention achieve efficient transportation of
“goods to people” by means of the cooperation of fewer mobile stacking vehicles and more small
auto-guided trolleys to complete sorting and transportation of the items. with the help of the cache
space below the shelf. The system has the advantages including the following: the existing
traditional shelves continue to be used without the addition of wires and auxiliary
electromechanical devices: on-site modification is substantially negligible. especially suitable for
temporary warehouses: the small auto-guided trolleys only needs to transport the items rather than
the entire shelf. and only a small load capacity is thus required. so that the cost can be greatly
reduced: for the auto-guided trolley and the stacking device. standardized mature products may be
used for immediate maintenance outside the site in the case of failure without affecting the
continued operation of the whole system. In addition. mobile robots can adopt auto-navigation
technology. and it 1s possible not to mount any navigation assistance device that requires a wire
power supply. Such a warehouse can be relocated. expanded. and changed in layout at any time.
with characteristics like high flexibility. short implementation cyele. and convenient demolition.
transfer. and expansion.

Hangzhou

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

EXOTEC —Paper 25 (Petitioner Reply) at 9-11, 13; Ex. 1005, [0012]; Ex. 1006, [0009]; see also Paper 11 (ID) at 27-28
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MOTIVATION TO COMBINE

Any possible modifications to Raizer were contemplated, would not require large capital investment, and PO’s expert
confirms a POSITA would have understood shelf height to be a freely modified variable.

[0112] The rails are designed to be easily attached to the
existing shelving in the warehouse by conventional means

Q And then how would the person of ordinary

such as bholts, fasteners or quick-lock mounts. Although a gkill dn the:art defexmize disensions of e
main idea behind the present invention is to retrofit existing storage racks? heighth they
warehouses, the system can obviously be installed in new A WeLl ’ ’

largest box that they

structures, in which case the rails of the invention can be
manufactured as an integral feature of the shelving system.
In an embodiment of the system the rails are not attached to than that.
the shelving but are constructed as free standing structures

The storage racks could -- could just be bigger

e ns
that stand next to the shelving.
to be big enough for the robot to go up to it
ssentially push a box into it or retract a
So, again, the uld have to be =)

Ralzer bit bigger than those widths.

Dr. Singhose’s Testimony

EXOTEC — Paper 25 (Petitioner Reply) at 15; Ex. 1009 (Singhose Depo), 49:19-52:3; see also Ex. 1003 at 191107, 45-53; Paper 11 (ID) at 27-28; Paper 25 at 9-11 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 24
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MOTIVATION TO COMBINE

PO argues that Hangzhou teaches away from single-robot systems.

Hangzhou teaches away from single-type robot systems. noting that “the
number of shelf layers generally does not exceed three to ensure robot movement
stability. which limits the storage capacity of warehouses together with the high cost
of a single mobile robot.” EX1006. 94. Instead. Hangzhou specifically employs a
multi-type robot system. because it “can take advantage of different robots’

strengths™ despite the fact that it can “lead[] to a higher deployment cost.” EX1006.

Ll

N

EXQTEC — Paper 16 (POR) at 1, 15, 31-32; Paper 27 (PO Sur-Reply) at 10-12 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE — 25
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MOTIVATION TO COMBINE

Hangzhou discusses disadvantages of exemplary Single-Type and Multi-Type Robot System:s,
but does not teach away from use of under-rack travel.

[0004] The solution adopting single-type mobile robots is advantaged by easy modularization
and standardization. so that a faulty device unit can be replaced quickly. Amazon's Kiva robot
system is a typical example. Patent US7826919 introduces using a submersible auto-navigation
trolley to move unitized shelves. realizing “goods to people.” However. in the solution. the whole
shelf is handled. requiring each mobile trolley to be provided with a high load capacity. which
greatly increases the device cost. In addition. the shelf should not be too high or it will easily up
over during movement. which restricts the improvement of warehousing capacity. The solution in
Patent TP2004277062 owned by Panasonic in Japan is to use single-type mobile robots with lifting
platforms and fork means to connect with shelves. However. the number of shelf layers generally

[0003] The mulu-type robot collaboration solution including at least one mobile robot can take
advantage of different robots” strengths. The solution in Patent US10138060 owned by Amazon
15 to mount on the back of each shelf a modularized two-degree-of-freedom leveling mechanism
and a telescoping pusher, which can be moved to a position and push items from the inside out; on
the other hand. an auto-guided vehicle is mounted with a lifting platform. which can align with a
shelf layer after moving to a specified shelf position. so as to catch items before the items are
transported to a sorting workstation. The solution has a long deplovment cycle. high costs. and low
reliability. The solution in Patent US9530624 owned by Demaric in TSA is to use a mobile trolley
equipped with a joint mechanical arm and a mobile trolley with multi-layer storage baskets to
cooperate with each other. The latter follows the former, which transfers items from a shelf to a
storage basket. In this solution, despite the easiness of deploying basically without on-site
modification, the joint mechanical arm is limited in the pickup range with a low load capacity and

=

a high cost. The solution proposed by Knapp in Germany in Patent EP3170773 is to reserve some
space at positions of the bottom layer on both sides of an automatic three-dimensional warehouse
for movable multi-layer shelves to be docked therein. A laneway stacker puts items into shelves
from the three-dimensional warehouse. and a mobile trolley moves to a position below the shelves
10 hoist the shelves and then transports them to sorting workstations. The solution requires the
installation of the three-dimensional warehouse. leading to a high deplovment cost. Also. the three-

does not exceed three to ensure robot movement stability. which limits the storage capacity of
warehouses together with the high cost of a single mobile robot.

.
S|ng|e'Type RObOt SyStemS dimensional warehouse cannot continue to work in the case of internal failure. The mobile trolley
can only move in the periphery of the three-dimensional warehouse but not enter its internal space.
Moreover, the periphery has less space reserved for deployment. and it is thus unable to increase

throughput and efficiency by increasing the number of mobile trollevs

Multi-Type Robot Systems

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

XQTEQC - Paver 25 (Petitioner Reply) at 11-12; Ex. 1006, [0004-0005]
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MOTIVATION TO COMBINE

PO’s expert confirms Hangzhou does not criticize the general class
of single-type robot systems nor multi-type robot systems.

Q Is it fair to say that Hangzhou, in
Paragraphs 4 and 5, describes drawbacks of five
prior art example robot systems with two being
single-type and three being multi-type?

A Yes.

Q Do you see any disclosure in Paragraph 4
where Hangzhou criticizes the general class of all
single-type robots?

A Not in Paragraph 4.

Q Do you see any disclosure in Paragraph 5
where Hangzhou criticizes the general class of all

multi-type robot collaboration solutions?

A No, I do not.

Dr. Singhose’s Testimony

EXOTEC — Paper 25 (Petitioner Reply) at 11-12; Ex. 1009 (Singhose Depo), 63:10-22 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 27

Petitioners' Exhibit 1013
Exotec v. Opex; No. IPR2024-00850
U.S. Patent No. 11,472,632; Page 27



ROADMAP

05 | Challenges to Reasonable Expectation of Success Fail

EXQTEC DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 28
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REASONABLE EXPECTATION OF SUCCESS

PO argues that a POSITA would not have reasonable expectation of success because combination would
require modification of Raizer robots to perform “survey mode” mapping of undershelf pathways.

Importantly, a POSITA is not a person that developed Raizer’s proprietary

o ) _ Raizer’s sensors that perform Raizer's “Survey Mode” mapping would
components. Nor is a POSITA a person working at a company that makes systems

. L ‘ . operate drastically different when driving under a shelf than when driving n the
using Raizer’s proprietary components. Therefore, a POSITA would not know how

= o ; : : 5 open area of the warehouse. /d. Sensors used in such mapping activities generally
to modify Raizer’s proprietary components or have any expectation of success in

o e e use beam emitting-and-detecting measurements. /d. For example, LiIDAR sensors

Raizer uses its proprietary software, including a “Survey Mode,” (EX1005 emit laser pulses and measure reflected signals. /d. While this can work well in open
8 D b b > « . & ¢ «J y i . . .

€84) to establish the routes and intersections that its robots use to navigate, Because spaces, such a system being used under shelves would be subject to an array of noisy

Raizer’s invention does not travel or turn its robots under the shelves, its proprietary reflected signals (multipath etfects) that bounce off of the overhead shelves and the
software does not establish routes and intersections under the shelves. Therefore, support legs of the shelves, or distant walls beyond the shelves. Id. The reflection
the proposed combination requires that Raizer’s proprietary software be changed so patterns in such closed spaces are too complex for a POSITA to work with,
that it can establish the required new routes and intersections. Such modifications especially in conjunction with proprietary software. Id.

would be nonobvious, and not have a reasonable expectation of success.

EXOTEC — Paper 16 (POR) at 49-50 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE — 29
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REASONABLE EXPECTATION OF SUCCESS

The ’632 Patent is silent as to mapping (and multi-path effects), and
the claims of the ‘632 Patent do not require a mapping mode.

Q Why did you testify earlier that
of multipath effects is not a problem for the
technology in the '632 patent?

A Because the '632 patent does not operate

navigates via alternate means. EX1009, 141:2-142:18.% Looking directly to the like Raizer

specification of the "632 patent. it offers multiple real-time navigational solutions Q Why do you say that?

A It -- well, there's a lot of differences.
that would not suffer from multipath effects, such as scanning laser triangulation or
I could spend all day here

onboard dead reckoning. EX1001. 11:53-13:33. Crucially. nothing in the "632 this point, it doesn'

automatically map and set

Patent requires an initial mapping step to meet its claim limitations, while

the way Raizer does. It just doesn't do that.

Q How does the '632 patent do that? Does it
PO Sur'REPW provide any examples?

A I'd have to go back and see if i

says how to do that. I don't -- off t
head, I'm not sure that it provides examples on —--
on how it does its map. But it doesn't do it in

the same way as Raizer.

Dr. Singhose’s Testimony

EXOTEC — Paper 27 (PO Sur-Reply) at 20; Paper 25 (Petitioner Reply) at 18-26; Ex. 1009, 112:14-115:13, 140:13-141:8; see also Ex. 1001, cls. 1, 11, 23 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 30
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REASONABLE EXPECTATION OF SUCCESS

mention of requiring the use of any sensors for its ‘Survey Mode.

Raizer makes no mention of multi-path effects, does not disclose that ‘Survey Mode’ is required, and makes no

[0084] 1. Robots: A set of autonomous centrally con-
trolled mobile robots that bring desired boxes to and
from the picking station. The robots have 3 dimensional
travel capabilities enabling them 1o travel along the
ground and up and along the shelves. The robots are
pre-loaded with proprietary software which includes
the warehouse layout, routes, intersections, and desig-
nated areas (this mapping survey is recorded by a
“Survey Mode™ of the robot’s software). Each robot
utilizes dedicated maneuvering algorithms and a pro-
prietary “Fine Positioning” procedure to enable precise,
quick and efficient loading.

Raizer’s Sole Mention of ‘Survey Mode’

[0096] FIG. 3 is a flow chart that symbolically shows the
main steps in picking and put-away carried out inside a
warehouse comprising the system of the invention. When an
order is received by WMS 128 it generates a message by
communication link 144 with order details like item number,
quantity, address in storage, priority and other information to
RTTM 146. RTTM 146 analyzes the most effective path 152
and determines the best robot to execute the task. A task
message is sent via wireless communication links 150 to the
robot 10 and a status message via communication link 148
to the picking station 108 containing order details to be
verified when items arrive. Robot 10 periodically reports its
progress and stats to RTTM 146 via communication link
150. RTTM 146 may change the task assigned to robot 10
when a higher priority task is received from WMS 128. For
example, the software in robot 10 calculates its path 152 to
address 134 and robot 10 self-navigates to address 134. After
picking the item 140 at address 134 the robot navigates 1©
picking station 108 and unloads. In some cases where the
order requires only some of the items in the box—the robot
will get the same or a new address relayed to it from WMS
128 via communication links 150 and 144 and will navigate
to put away the box. Picking station software directs the
worker by light indexing or other methods known in the art
1o consolidate the orders and move the completed orders 154
for shipping through RDC 102. A verification note is then
sent from picking station 108 to RTTM 146 via communi-
cation link 148. RTTM 146 sends a confirmation message
via communication link 144 to WMS128. A delivery note
156 is generated to RDC 102 where it is printed and attached
to the shipment box. Wireless communication links 144,
148, and 150 are two way links allowing, for example: the
robots to report any obstacles they encounter or technical
failures to the RTTM 146: the picking station 108 to query
RTTM 146 if an unexpected delay occurs in delivery of an
ilem: or RTTM 146 1o report to WMS 128 that the robots are
carrying out their missions successfully or if any problems
have been encountered.

Raizer’s Robots Are Autonomous &
Self-Navigatin

EXOTEC — Paper 25 (Petitioner Reply) at 22; Ex. 1005, [0084, 0096]; Paper 4 (Petition) at 47; see also Ex. 2006 (Spenko Depo), 86:16-87:15
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REASONABLE EXPECTATION OF SUCCESS

POSITA was well-equipped to write software for a robot to perform the basic operations claimed in the '632 Patent

Q The '632 patent claims a number of
software-enabled steps, right?
A I'm just opening up the claims here.

Do you have anything in particular in mind
you want me to look at? I mean, a lot of them are
not software related. So if there's any
software-related ones, limitations that come to
mind that you want me to discuss that you can
point me to.

Q Any of the driving and turning steps of
zero robots?

A Okay. Yeah, the driving and turning, you
could do it without programming. It just wouldn't
work very well. So they would be programmed to

get these to drive safely.

A There's nothing in c¢laim 1 that would

require an infringer to have Opex's specific code.

That's all stuff that could be reproduced and
practiced without having Opex's source code.

Q And why is that?

A Well, there's nothing in here that is so
specific as could not be figured out by someone
reading the specification. If you read the
specification, it provides a fair number of
details about how the system works. So by the
time you got to these claims and you start
marching through here, given the teachings in the
specification, you're certainly going to be able

to generate a system that practices this method

that =-- that has some limitations.
Q They can presumably write their own code
to drive and turn a robot, right?

A Yes.

Dr. Singhose’s Testimony

; Ex. 1009, 70:6-73:22; Ex. 2006, 64:11-66:9

18
19
20
21
22
23
24

© N e e W N R

BY MR. PATNAIK:
Q. Do you =-- well, let me ask, do you
need the software tec understand how Raizer works?
MR. DOUGLAS: Object to form.
THE WITNESS: Like do I need -- like
you're saying like Raizer wrote some software,
programmed his robots, and I need to have access to

understand -- to that actual software?

BY MR. PATNAIK:

Q. Yeah. To understand how the software
works to accomplish what Raizer is disclosing.

A. I think that there are -- I think
that there are -- a POSITA would understand --
would not need to read Raizer's soft -- you know,
source code in order to enact this patent here. I
think that patent is the set of instructions to --

to make this patent is perfectly fine.

Dr. Spenko’s Testimony
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REASONABLE EXPECTATION OF SUCCESS

Both ‘632 Patent and Raizer disclose navigation using

[0103] FIGS. 5A to 5D are schematic top perspective,
bottom perspective. side, and top views respectively of the
rabot 10 of the system of the invention. The main compo-
nents of robot 10 which are shown in these figures are
mounted on a frame comprised of two long beams 28 that
are rigidly connected together at one end by a shorter beam
12. On top of the frame sits an array of micro-pallet lifters
32 which are used to place boxes on the shelves of the
warehouse and to remove them from the shelves. The
micro-pallet lifters serve to lift the boxes and as a platform
on which boxes are transported to and from the shelves by
the robot. Also seen in the figures is a fine positioning sensor
34 used to aid in removing and replacing boxes from the
shelves. On top of beam 12 is located a battery case 20 that
houses the batteries that power the robot. At the front of the
robot is a command module 14 that houses the processor,
software, and other electronics that guide the robot and
enable it to carry out its assigned tasks. Visible in the figures
on the outside surface of command module 14 are a user
interface 16 and two ports 18 for charging the batteries. Not
shown in the figure are a set of on-board sensors that are
located at various locations on the robot to aid the robot in
navigation and to identify obstacles. The sensors are of
various types. e.g. optical, RFID, magnetic and indoor
triangulation system that form a virtual “bubble” around the
robot as it travels. Those sensors are also servicing the safety
module which allow the robot to be safe enough to operate
in a human environment and interact with workers

nown routing techniques and sensors.

Exemplary position sensing systems utilize a scanning
mechanism that operates in conjunction with fixed-location
references strategically placed at pre-defined surveyed sites.
Such scanning mechanisms may include scanning detectors
with fixed active-beacon emitters, scanning emitter/detec-
tors with passive retroreflective targets. scanning emitter/
detectors with active transponder targets, and rotating emit-
ters with fixed detector targets.

In one or more illustrative embodiments consistent with
the present disclosure, the vehicles may optionally rely on a
scanning laser triangulation scheme (SLTS) to provide posi-
tional updates to an onboard dead-reckoning system of the
vehicle. A laser emitter rotating at, for example, two rpm
illuminates passive retroreflective barcode targets affixed to
walls or support columns at known locations on the order of
fifteen meters away from the vehicle. The barcodes are used
to positively identify the reference target and eliminate
ambiguities due to false returns from other specular surfaces
within the operating area. An onboard computer of each
vehicle calculates X-Y positional updates through simple
triangulation to null out accumulated dead-reckoning errors.

Raizer

’632 Patent

EXQTEC - paper 25 (et. Reply), 22; Paper 4 (Pet.), 56; Ex. 1005, [0103]; Paper 16 (POR), 22; Ex. 1001 at 24:15-30; Paper 27 (PO Sur-Reply) at 20; Ex. 1001, 11:53-13:33  DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 33
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REASONABLE EXPECTATION OF SUCCESS

A POSITA would know how to avoid any multipath issues.

Q@ And what does the knowledge of the perscon
of ordinary skill in the art provide as part of
that?

A Well, a person of ordinary skill in the
art would understand multipath effects, and they
would understand if they were going under the
shelf, they would not rely on a sensor that could
suffer from multipath effects that could cause it

to stop operating.

Singhose’s Testimony

EXOTEC — Paper 25 (Petitioner Reply) at 26; Ex. 1009, 131:18-132:4 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE — 34

Petitioners' Exhibit 1013
Exotec v. Opex; No. IPR2024-00850
U.S. Patent No. 11,472,632; Page 34



REASONABLE EXPECTATION OF SUCCESS

A POSITA was well-equipped to deal with multi-path effects.

Ex. 2009, 5 (annotated)

Highest intensity/ .«
a) “..theideal scenario.” ) b) “Yj": i "‘;rm‘[' b) “...specular inter-reflections in the
Ex. 2009, 2-4 € Highest intensity/first in time b irs! scene between objects, this could be
=g due to objects like a disco ball in the
scene.”

Ex. 2008, 2-4 (emphasis added)

| e Minimize Multipath Interference

or first in time =

Highest intensity r 8
orfirstin time = ‘ 3

Amgiitude
Amgiitude

Tize.

&) *-there s raturn fram The first method of resolving multipath interference is to setup the scene to
a rrnqﬂucamqn]_lcl.end c) d) Highest intensity/first in time o iz A e 2

o e L | o 9. difues inarrfiectionsin minimize the amount of multipath interference being caused.

added) - Ex. 2008, 2-4

Highest intensity
orfirstin time = X

*easily excluded from
warehouse Time Time

Ampiltude
Ampiituge

Highest intensity m
orfirstin time =

S Tocausedby eaters o) S et eanmikai e iones f) 1) “MPI caused by bulk
(ghosting). T menRly E i Eime Hiahost intensitytist inime Jiffuse seatters, such as by
Ex. 2009, 2-4 el  fog (water vapor) or by

smoke particles.”

Ex. 2009, 2-4 (emphasis
l added)
- Highest intensity r
Time Time orfirst in time = 1

Amplitude
Amplitude

Highestintensity r'
orfirstin time = ‘

PO’s Exhibit 2009

EXOTEC — Paper 25 (Petitioner Reply) at 18-26; Ex. 2009; see also Ex. 1009 (Singhose Depo), 112:14-115:13, 140:13-141:8 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 35
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DEPENDENT CLAIMS

PO does not present individual challenges with respect to the remaining

Challenged Claims.

Claim 3 Claim 12

Claim 4 Claim 14

Claim 6 Claim 24

Claim 7 Claim 25

Claim 10 Claim 26
Claim 27

PO argues that the Petition has not demonstrated that claims 5, 8, and 9
are obvious.

EXQTEC - Paver 16 (POR) at 56-59; Paper 27 (PO Sur-Reply) at 26-27 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE — 37
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DEPENDENT CLAIM 5

Ex. 1(.}05, FIG. 5D (annotated)

’632 Patent, Claim [5.PRE-5.B]

Length

The method of claim 1 wherein the
first storage rack is formed of a
plurality of vertical posts and nd
the first vehicle has a length and a
width and the length is greater than
the width and

wherein the step of driving the first * Raizer discloses a vehicle having a length greater than the width.

vehicle along the first path comprises * Raizer and Hangzhou render obvious driving a vehicle along a first path
driving the vehicle along a path under the storage racks. _
spaced apart from the vertical posts * Hangzhou discloses trolley travel such that the trolleys can rotate in place
by a distance greater the [sic] half 90° to switch traveling directions.

the length of the vehicle.

See also [1.PRE-1.K]

EXQTEC - ex. 1001 at cl. 5; Paper 4 (Petition) at 43-46, 5; Ex. 1005, FIGs. 5B, 5D (annotated); Ex. 1006, [0045, 0072-0073, 0103]; see also Ex. 1003, 1985, 254-264 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE - 38
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9D (the first vehicle has a length and a width and the length is greater than the width)

PO argues that Petitioner cannot rely on Figure 5D to establish that the length of the robot is longer than the
width. (Paper 16 at 56-57)

Raizer explicitly discloses that “beams 28” are “two long beams 28" “rigidly connected together at one end by a shorter
beam 12.” — Ex. 1005, [0103]

Ex. 1005, FIG. 5D (annotated)

[0103] FIGS. 5A to 5D are schematic top perspective,
bottom perspective, side, and top views respectively of the
robot 10 of the system of the invention. The main compo-
nents of robot 10 which are shown in these figures are
mounted on a frame comprised of two long beams 28 that
are rigidly connected together at one end by a shorter beam
12. On top of the frame sits an array of micro-pallet lifters

Width

EXOTEC —Paper 25 (Petitoner Reply) at 26-27; Ex. 1005, FIG.s 5B, 5D (annotated), [0103]; see also Ex. 1003, 19185, 254-264; Paper 4 (Petition) at 43-46, 5 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 39
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DC (...by a distance greater the [sic] half the length of the vehicle)

PO argues that Petitioner relies on Hangzhou’s robots’ characteristics rather than Raizer’s robots.
(Paper 16 at 56-57)

The Petition is clear that Hangzhou’s paths (not robots) are relied upon.

Opex’s mischaracterizations regarding S5c¢ also fail. Petitioner does not
“interject[] Hanghzhou's robots when needed.” as Opex alleges. POR, 58. Claim
element 5c¢ requires “driving the vehicle along a path spaced apart from the vertical
posts by a distance greater the half the length of the vehicle.” The Petition explains
that, “[a]llowing the robots of Raizer to travel along the variouns paths in Hangzhou
is additionally obvious because such a combination relies on known solutions to
improve similar systems and methods in the same way.” Petition, 8. Indeed, the
Petition explains, *[s]hould Raizer be determined to not disclose driving the vehicle
along a path spaced apart from the vertical posts by a distance greater than half the
length of the vehicle, a POSITA would have looked to Hangzhou.” and goes on to
detail the “horizontal gap™ disclosed by Hangzhou that makes space for the trolleys
to travel. Petition, 45. That teaching at minimum renders obvious this limitation,
which permits the robot to travel and tum undemeath the rack as taught by

Hangzhou.

EXQTEC -rPaper 16 (POR) at 57-58; Paper 25 (Petitioner Reply) at 27; see also Paper 4 (Petition) at 8, 45 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE —
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DEPENDENT CLAIMS 8-9

e Raizer discloses that the vehicle rotates about a vertical axis that extends

’632 Patent, Claim 8 .
through the vehicle.

[0056] h. two drive and steering units each unit com-

The method Of Claim 1 Wherein the prising one front wheel and components configured to
. q q rotated the front wheel 360 degrees about an axis

Step Of tu rn|ng Comprlses rotat|ng the vertical to the floor in order to steer the robot and to
q . q o rotate the front wheel about a horizontal axis in order
f|r5t VehICIG abOUt ave rt|ca| axis that to cause the robot 1o move in the direction that the front
. . wheel is pointing. wherein the drive and steering units

EXtends through the fl rst Vehlde' are attached to the robot by means of arm units con-

figured to expand, contract, and have other degrees of
freedom that allow the robot to engage a vertical rail,
to raise itself off the floor, and to move up and along the
network of vertical and horizontal rails.

* Raizer and Hangzhou render obvious a vehicle capable of traveling in a
manner such that the vehicle rotates 360 degrees about a vertical axis that
extends through the vehicle’s body while the vehicle is under a storage rack.

* Hangzhou discloses trolley travel such that the trolleys can rotate in place
90° to switch traveling directions.

’632 Patent, Claim 9

The method of claim 8 wherein the
vertical axis extends through the first
path.

[0073] For example. an auto-guided trolley 200 is driven by the differential gear train. The
equivalent diameter of the trolley 200 is less than the short side of the channel support frame 110.
When the trolley 200 travels to the center of the channel support frame 110. the trolley 200 may
turn in place without movement interference. The auto-guided trolley 200 carrying standardized
containers 400 switches between the row and column directions along the traveling direction by

performing a series of actions. including dropping and docking the standardized containers on the
See also [1.E] support members. the trolley urning 90° in place. and hoisting the standardized containers.

EXQTEC — Ex. 1001, cls. 8-9; Paper 4 (Petition) at 49-51; Ex. 1005, [0056, 0107]; Ex. 1006, [0073], Figures 1, 10; see also Ex. 1003, 9/9285-297 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 41
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DEPENDENT CLAIMS 8-9

PO argues that Petitioner relies on Hangzhou’s robots’ characteristics rather than Raizer’s robots.

The Petition is clear that Hangzhou'’s paths are relied upon.

Allowing the autonomous robots of Raizer to travel along the various paths Should Raizer be determined to not disclose turning where the vertical axis

described in Hangzhou is additionally obvious because such a combination relies on extends through the first path, a POSITA would have looked to Hangzhou. (EX.

. . . . v 3 €203
known solutions to improve similar systems and methods in the same way. Here, 1003, 9292).

N . . . . Hangzhou discloses driving the vehicle under the rack in a ““row direction and
when a patent ‘simply arranges old elements with each performing the same

column direction™ and “switching the driving direction™ “at the position where the
function it had been known to perform’ and yields no more than one would expect
dotted lines intersect” by “turn[ing] in the auto-guided trolley passage space 112.”
from such an arrangement. the combination 1s obvious.” KSR Int'l Co. v. Teleflex
such that the trolley rotates about an axis extending through the first path when 1t

Ine., 550 U.S. 398, 417 (2007). A POSITA would have known that implementing ; o o . .
*switch[es] between the row direction and column direction™ by “mrning 907 in

the under-rack travel and tuming routing of Hangzhou with Raizer's autonomous place.” (Ex. 1006, [0073]: Figures 1, 10%; Ex. 1003, €€204-295),

robots having three-dimensional navigation and travel capabilities would have led A POSITA would have been motivated to combine the teachings of Hangzhou
to a predictable result of reducing congestion and preventing traffic jams as taught into those of Raizer. (see [1.e]. [8] supra: Ex. 1003, 9296: see also Motivation to
by both Raizer and Hangzhou. (Ex. 1003, 99110, 114). Combine sipra).

EXOTEC — Paper 16 (POR) at 59; Paper 27 (PO Sur-Reply) at 27; Paper 4 (Petition) at 8, 49-51; Paper 25 (Petitioner Reply) at 27 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 42
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GROUND 1 - RAIZER & HANGZHOU

* Raizer discloses a method for delivering items to storage locations and
'632 Patent, Claim [1.PRE] retrieving items from storage locations (e.g., an “automatic system for
picking and placing boxes on shelves in a warehouse.”).

A method for delivering items to
storage locations and retrieving items

from storage locations, comprising the
steps of: I

58430A1

58430:

a9 United States
a2 Patent Application Publication o) Pub. No.: US 2017/0158430 Al

Raizer (43) Pub. Date: Jun. 8, 2017
(54) AUTOMATIC WAREHOUSE SYSTEM Publication Classification
3 = ; (31) Int. CL
(71)  Applicant: BionicHIVE Ltd. Moshav Ein Habsor B65G 1/137 (2006.01)
(L) B65G 1/06 (2006.01)
4 _ N . (52) US. CL
(72) lnventor: Liran Raizer, Moshav Ein Habsor (IL) CPC . B63G 17137 (2013.01): B65G 17065
(2013.01)
(73) Assignee: BionicHIVE Ltd, Moshav Ein Habsor ~ ©O7)  ABSTRACI R
aL) Ihe invention is an automatic system for picking and
placing boxes on shelves in a warehouse. The system
(21) Appl. No.: 15/325.680 comprises a set of autonomous mobile robots; a network of
’ . o vertical and horizontal rails that are parallel to the vertical
n T Biled- support posts and horizontal shelves of the shelving system
(22) BCT Filed: ul:2, 2085 in pllhs.: ‘Earchousn.‘: and a Real Time Traffic Management
(86) PCT No: PCT/TL2015/050714 (RTTM) server, which is a central processing server con-
figured to communicate with the robots and other processors
§ 371 (e)(1). and servers in the warehouse. The system is characterized in
(2) Date Jan. 11, 2017 that the robots comprise a set of on-board sensors. a pro-

cessor, software. and other electronics configured to provide
them with three-dimensional navigation and travel capabili-
ties that enable them 10 navigate and travel autonomously
both along the floor and up the vertical rails and along the
(60) Provisional application No. 62/023,827, filed on Jul. horizontal rails of the network of rails 1o reach an exacr

12, 2014, location on the floor or shelving system of the warehouse.

Related U.S. Application Data

EXQTEC - ex. 1001 at cl. 1; Paper 4 (Petition) at 9-10; Ex. 1003, 91117-120; Ex. 1005, Abstract DEMONSTRATIVE EXHIBIT — NOT EVIDENCE — 44
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GROUND 1 - RAIZER & HANGZHOU

* Raizer discloses providing a plurality of storage racks spaced apart from one
'632 Patent, Claim [1.A1] another forming a plurality of aisles.

providing a plurality of storage racks
spaced apart from one another
forming a plurality of aisles, L“S.‘i” B Sy Bogontinty itk

ention. The warchouse is divided into
three a Receiving and Dispatch Center
(RDC), an Operations Area (OP), and a storage area, which Ex. 1005’ FIG_ l (annotated)
can be divided into zones (for example zone Z01 is shown
in FIG. 1. All bulk goods from suppliers enter and filled
orders of eustomers leave the warehouse through the RDC.
The operations arca comprises at least one picking station:
the number depending on the size of the warchouse and the
number/size of the orders to be filled, for example three
are shown in the figure.
stations and load boxes
containing mer : for the robots of the system to place
on the shelves in the storage area or to receive boxes
containing items required 1o fill customer’s orders that the
ve retrieved from the storage area. In a warchouse
comprising a system of the invention the RDC also may STORAGE
comprise at least one micro-pallet stand 110 (designated RACKS

MP1 in FIG. 1). Micro-pallets. which will be described
herein below, are one method that can be used to er and
carry boxes to obtain the maximum benefit from the system.
The storage area comprises a plurality of shelving units
consisting of a framework commonly made up of horizontal
and vertical pieces of angle iron that support the shelves. The
vertical supports divide the shelving unit into sections call
bays (B1, B2, . . . ). The sides of the shelving units that
the aisles between units are called faces (F1, F2, ... ). A
given row of shelves i ay is designated by a level number
and can hold several boxes arranged in one or more side-
by-side stacks each comprising one or more boxes stacked
1 order 1o be able 1o provide

one upon the otly

precise
c box in the storage area. the bays are
divided into areas that represent the number of stacks in the
bay. Thus the exact location of a box in the warchouse is
designated by an address comprising numbers, letters, signs,
color, etc. representing the zone, face, bay, level, and spe-
cific location. The location of a specific box in the storage
area can be designated in other ways, for example using

3 inates in a coordinate system of the rail system of
the invention or an indoor positioning system

location for a spe

XOTEC - ex. 1001 at cl. 1; Paper 4 (Petition) at 10-11; Ex. 1003, 99121-123; Ex. 1005, [0092], FIG. 1 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Petitioners' Exhibit 1013
Exotec v. Opex; No. IPR2024-00850
U.S. Patent No. 11,472,632; Page 45



GROUND 1 - RAIZER & HANGZHOU

* Raizer discloses a storage racks comprising a plurality of columns comprising
'632 Patent, Claim [1.A2] a plurality of storage locations.

wherein each storage rack comprises

a plurality of columns and each S _—
[0092] FIG. 1 schematically shows the floor plan of a
typical warehouse, which has been automated by addition of

CO I u m n CO m p rl Ses a pl u ra I Ity Of the system of the invention. The warehouse is divided into
three main sections: a Receiving and Dispatch Center
. (RDC), an Operations Area (OP), and a >Inmg[; area, which EX. 1005, FIG. ]. (anﬂotated)
Sto ra ge |O Cat | O n S; can be divided into zones (for example zone Z01 is shown
in FIG. 1. All bulk goods from suppliers enter and filled
orders of customers leave the warehouse through the RDC.
The operations arca comprises at least one picking station;
the number depending on the size of the warchouse and the
number/size of the orders to be filled, for example three
picking stations PS1, PS2, and PS3 are shown in the figure.
Human workers the picking stations and load boxes
containing merc ise for the robots of the system to place
on the shelves in the storage area or to receive boxes
containing items required to fill customer’s orders that the
robots have retrieved from the storage area. In a warehouse
ising a sysiem of the invention the RDC also may STORAGE
comprise at least one micro-pallet stand 110 (designated RACKS
MP1 in FIG. 1). Micro-pallets, which will be described
herein below, are one method that can be used to engage and
carry boxes to obtain the maximum benefit from the system.
The storage area comprises a plurality of shelving units
consisting of'a framework commonly made up of horizontal
and vertical pieces of angle iron that support the shelves. The
vertical supports divide the shelving unit into sections call
bays (B1, B2, . .. ). The sides of the shelving units that face
the aisles between units are called faces (F1. F2,...). A
given row of shelves in is designated by a level number
and can hold several be arranged in one or more side-
by- ed
one upon the other. In order to be able 1o provide a precise

AISLES

le stacks cach comprising one or more boxes

divided into areas that represent the number of
bay. Thus the exact location of a box in the warehouse is
designated by an address comprising numbers, letters, signs,
color, efc. representing the zone. bay, level, and spe-
cific location. The location of a specific box in the storage
area can be ignated in other ways, for example using
X.) es in a coordinate system of the rail system of
the invention or an indoor positioning system

2

7 COOT

; Paper 4 (Petition) at 11-12; Ex. 1003, 111124 ; Ex. 1005, [0092], FIG. 1 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 46

Petitioners' Exhibit 1013
Exotec v. Opex; No. IPR2024-00850
U.S. Patent No. 11,472,632; Page 46



GROUND 1 - RAIZER & HANGZHOU

* Raizer discloses providing a plurality of delivery vehicles.
’632 Patent, Claim [1.B1]

prOVIdlng a plurallty Of de||Very [0018] 1In a first aspect the invention is an automatic
] system for picking and placing boxes on shelves in a
Veh ICIeS warehouse. The system comprises:
100191 a. a set of autonomous mobile robots:

EXQTEC - ex. 1001 at cl. 1; Paper 4 (Petition) at 12; Ex. 1003, 99128-130; Ex. 1005, [0019, 0027, 0114] DEMONSTRATIVE EXHIBIT — NOT EVIDENCE — 47
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GROUND 1 - RAIZER & HANGZHOU

* Raizer discloses a horizontal drive system comprising drive wheels 22, rear

'632 Patent, Claim [1.82] wheels 30, and drive and steering units operable to drive the vehicle along a
horizontal surface.
wherein each vehicle comprises a Ex. 1005, FIG. 5A (annotated) [0104] Robot 10 moves along the ground on four wheels.

The two rear wheels 30 could be fixed and passive so that
they can only rotate about their axles which are perpendicu-
lar to the axis of the long beams 28 of the frame and are
“dragged along™ by the front wheels. In another embodiment
the rear wheels could be multi directional wheels which
allow movement 1o any direction, about an axis vertical to
the floor. In this later embodiment the front driving wheels
22 dictate the steering angle and differential speeds of the
rear wheels. The two front wheels 22 can be independently
rotated in any direction by drive and steering units 24. With
this arrangement the robot is completely autonomous and
can be steered by its control system to any location on the
floor of the warehouse without the use of a track, embedded
wire or any other arrangement to guide it. The drive and
steering units 24 are attached to the robot by means of arm
units 26. As will be described herein below, arm units 26 can
expand, contract, and have other degrees of freedom that
allow the robot to raise itself off the floor and to move up and
along the shelves in order to place or pick cartons from the
shelves.

horizontal drive system operable to
drive the vehicle along a
horizontal surface,

EXQTEC - ex. 1001 at cl. 1; Paper 4 (Petition) at 12-14; Ex. 1003, 1191131-136; Ex. 1005, [0025, 0030, 0056, 0078, 0104, FIG. 5A, FIG. 5B DEMONSTRATIVE EXHIBIT — NOT EVIDENCE — 48
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GROUND 1 - RAIZER & HANGZHOU

* Raizer discloses a vertical drive system comprising drive wheels 22, small

wheels 36, and drive and steering units 24 operable to drive the vehicle
vertically.

’632 Patent, Claim [1.B3]

a vertical drive operable to drive the
Ve h icle Ve rtica I Iy a n d Ex. 1005, F1G. 8B (annotated) Ex. 1005, FIG. 8F (annotated)

[0122] FIG. 9A schematically shows a bottom view of the
shell 38 of drive and steering unit 24. The wheel 22 and all
other components of the drive and steering unit have been
removed to show the small wheels 36 that lock the robot to
the rails. As can be seen on each side of the shell 38 there
is a group of five small wheels 36. Each group comprises
two wheels mounted with their axles parallel to the sides of
the shell and three wheels mounted with the axels perpen-
dicular to the sides of the shell. FIG. 9B schematically shows
how, when the drive wheel 22 enters the U shaped channel
46 in rail 42 the small wheels 36 lock the drive wheel on the
rail. The two wheels mounted with their axles parallel to the
T 1005, FIC. 5A anmotated) R T s?des nitlhe slwu roll z_zlong the rail pressing againstl n_ppositc
sides of the outside of the channel 46 to prevent twisting and
two of the other wheels roll along the rail pressing on {lange
48 from above and the third wheel roll along the rail pressing
on flange 48 from below to prevent the robot from falling off
the rail.

EXQTEC - ex. 1001 at cl. 1; Paper 4 (Petition) at 14-18; Ex. 1003, 9137-147; Ex. 1005, [0078, 0114-0121], FIGs. 8A-8G, 9A-9B DEMONSTRATIVE EXHIBIT — NOT EVIDENCE — 49
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GROUND 1 - RAIZER & HANGZHOU

e Raizer discloses a transfer mechanism.

’632 Patent, Claim [1.B4]

Ex. 1005, FIG. 14A
a transfer mechanism operable to
transfer an item between the vehicle
and one of the storage racks; i 4/’ 164

| 158
102\ L

|

i

& .

At
Fig. 14A

[0025] The robots of the syslcu{ comprise: [0101] In order to be able to place the cartons on the

[0026] a. a frame; shelves or to pick them up, the robot must both grab and lift
[0027] b. a gripper mechanism attached to the top side | |the carton. Herein the invention is illustrated by a specific

of the frame that i1s configured to pick up and place
boxes,

[0133] The combination of the capability of independently
changing the lengths and angles of the two arm units 26 and
the capability of activating the two drive and steering units
24 independently allows the robot, with the assistance of fine
positioning sensor 34, to place a box on a shelf or remove
it from any height or any orientation on the shelf as shown
in FIGS. 13A to 13C.

embodiment of gripper mechanism: however, in principle
the gripper mechanism can be any of the different types
known in the art. In this embodiment the robots are equipped
with mechanisms, known herein as micro-pallet lifters.
which comprise sets of tines and operate in a manner similar
1o a fork lift. To work with the micro-pallet lifters the bottom
of each carton in the warehouse must comprise a relatively
thin layer of corrugated fiberboard, known herein as a
micro-pallet.
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GROUND 1 - RAIZER & HANGZHOU

’632 Patent, Claim [1.C]

driving a first one of the vehicles to
drive the first vehicle to the storage
racks;

Raizer discloses a driving its vehicles to various locations, including any

location on the floor of the warehouse.

(57) ABSTRACT
The invention is an automatic system for picking and
placing boxes on shelves in a warehouse. The system

comprises a set of autonomous mobile robots; a network of

vertical and horizontal rails that are parallel to the vertical
support posts and horizontal shelves of the shelving system
in the warehouse; and a Real Time Traflic Management
(RTTM) server, which is a central processing server con-
figured to communicate with the robots and other processors
and servers in the warehouse. The system is characterized in
that the robots comprise a set of on-board sensors, a pro-
cessor. software, and other electronics configured to provide
them with three-dimensional navigation and travel capabili-
ties that enable them to navigate and travel autonomously
both along the floor and up the vertical rails and along the
haorizontal rails of the network of rails to reach an exact
location on the floor or shelving system of the warchouse.

[0022] The system is characterized in that the robots
comprise a set of on-board sensors, a processor. software,
and other electronics configured to provide them with three-
dimensional navigation and travel capabilities that enable
them to navigate and travel autonomously both along the
tloor and up the vertical rails and along the horizontal rails
of the network of rails to reach an exact location on the tloor
or shelving system of the warchouse.
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GROUND 1 - RAIZER & HANGZHOU

* Raizer discloses a plurality of storage racks and driving its vehicles to various

’632 Patent, Claim [1.D1] locations, including any location on the floor of the warehouse.
driving the first vehicle along a first  Hangzhou discloses auto-guided trolleys that travel through the lower layer
path under a first one of the racks of a support frame to a position below the containers.

Ex. 1006, Figure 2 (annotated)
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GROUND 1 - RAIZER & HANGZHOU

* Raizer discloses a plurality of storage racks spaced apart from one another

’632 Patent, Claim [1.D2] forming a plurality of aisles where a row of racks is adjacent on an aisle.
* Hangzhou discloses trolley travel along a path under a rack where the path is
wherein the first rack is adjacent a adjacent an aisle.

first one of the aisles and

Ex. 1006, Figure 1 (annotated)

Ex. 1005, FIG. 1 (annotated)
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GROUND 1 - RAIZER & HANGZHOU

* Raizer discloses a plurality of storage racks spaced apart from one another

’632 Patent, Claim [1.D3] forming a plurality of aisles adjacent to the row of racks under which the
robot may travel in a first path spaced apart from and parallel to a first aisle.
wherein the first path extends in a  Hangzhou discloses trolley travel along a path under a shelf that extends in a
direction parallel to the first aisle and direction parallel to the first aisle and spaced apart from the first aisle.

spaced apart from the first aisle; e

5 ;
Ex. 1005, FIG. | (annotated) Ss;tepda;?aer'ttg:r:':i;zd
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Figure 10
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GROUND 1 - RAIZER & HANGZHOU

Ex. 1006, Figure 10 (annotated)

’632 Patent, Claim [1.E]

Vehicle | Aisle

turning the first vehicle while the first
vehicle is under the first rack;

Figure 10

* Raizer discloses that the vehicles can travel in any direction and to various

locations.
* Hangzhou discloses driving the vehicle under the rack and that the trolley

can turn to travel from under rack and across aisles.

See also [1.B1-B4], [1.C], [1.E]
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GROUND 1 - RAIZER & HANGZHOU

* Raizer discloses that the vehicles can travel in any direction and to various
locations.

* Hangzhou discloses a trolley traveling under a rack, and travel of the trolley
such that it can turn to travel from under a rack and across aisles.

[0022] The system is characterized in that the robots
comprise a set of on-board sensors, a processor, software,
and other electronics configured to provide them with three-
dimensional navigation and travel capabilities that enable
them to navigate and travel autonomously both along the
floor and up the vertical rails and along the horizontal rails
of the network of rails to reach an exact location on the floor
or shelving system of the warehouse.

’632 Patent, Claim [1.F]

driving the vehicle into the first aisle;

(57) ABSTRACT

The invention is an automatic system for picking and
placing boxes on shelves in a warehouse. The system
comprises a set of autonomous maobile robots: a network of
vertical and horizontal rails that are parallel to the vertical
support posts and horizontal shelves of the shelving system Vehicle Aisle
in the warehouse; and a Real Time Traflic Management 10~
(RTTM) server, which is a central processing server con- -
figured to communicate with the robots and other processors
and servers in the warehouse. The system is characterized in
that the robots comprise a set of on-board sensors, a pro-
cessor, software, and other electronics configured to provide
them with three-dimensional navigation and travel capabili-
ties that enable them to navigate and travel autonomously
both along the floor and up the vertical rails and along the
horizontal rails of the network of rails to reach an exact
location on the floor or shelving system of the warchouse.

Ex. 1006, Figure 10 (annotated)

Figure 10
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GROUND 1 - RAIZER & HANGZHOU

* Raizer discloses that the vehicles travel vertically to complete missions of
’632 Patent, Claim [1.G] removing a box from or delivering a box to a specific location on a shelf.

driving the first vehicle upwardly in .
[0114] FIGS. 8A to 8G symbolically show different stages

the aisle to a first of the Storage in the process of the robot of the system of the invention
I c . leaving the floor of the warehouse and climbing a vertical
ocat|0ns; rail attached to the shelving. In order 1o complete its mission

of removing a box from (or delivering a box to) a specific
location on a shelf the robot travels vertically with both front
wheels in the same vertical rail and travels horizontally with
one of its front wheels in a horizontal rail that is attached to
the shelf on which the box is located and the other front

Ex. 1005, FIG. 8B (annotated) wheel in a horizontal rail that is attached to the shelf above
the first shelf.

Ex. 1005, FIG. 8F (annotated)

EXQTEC - &x. 1001 at cl. 1; Paper 4 (Petition) at 29-32; Ex. 1003, 119196-202; Ex. 1005, [0056, 0078, 0111, 0114-0121], FIGs. 8A-8G DEMONSTRATIVE EXHIBIT — NOT EVIDENCE — 57
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GROUND 1 - RAIZER & HANGZHOU

* Raizer discloses a robot positioning a box on a shelf in the storage area and
e Lzl ziriy, il (20 discloses that robots complete missions of removing a box from or delivering
a box to a specific location on a shelf.

transferring an item between the first
vehicle and the first storage location;

Ex. 1005, FIG. 14A

[0025] The robots of the system comprise: [0101] In order to be able to place the cartons on the
[0026] a. a frame; shelves or to pick them up, the robot must both grab and lift
[0027] b. a gripper mechanism attached to the top side | |the carton. Herein the invention is illustrated by a specific

of the frame that i1s configured to pick up and place embodiment of gripper mechanism: however, in principle
boxes; the gripper mechanism can be any of the different types
. —— known in the art. In this embodiment the robots are equipped

[0133] The combination of the capability of independently | | with mechanisms, known herein as micro-pallet lifters,

changing the lengths and angles of the two arm units 26 and | | which comprise sets of tines and operate in a manner similar

the capability of activating the two drive and steering units | | to a fork lift. To work with the micro-pallet lifters the bottom

24 independently allows the robot, with the assistance of fine | | of each carton in the warehouse must comprise a relatively

positioning sensor 34, to place a box on a shelf or remove | | thin layer of corrugated fiberboard, known herein as a

it from any height or any orientation on the shelf as shown | | micro-pallet.

in FIGS. 13A to 13C.

EXQTEC - &x. 1001 at cl. 1; Paper 4 (Petition) at 32-33; Ex. 1003, 19203-207; Ex. 1005, [0027, 0031, 0101, 0133, 0138] FIG. 14A DEMONSTRATIVE EXHIBIT — NOT EVIDENCE — 58
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GROUND 1 - RAIZER & HANGZHOU

* Raizer discloses that the vehicles travel vertically including “down the vertical
’632 Patent, Claim [1.1] rails.”

Ex. 1003, FIG. 8B (annotated) 1. An automatic system for picking and placing boxes on
shelves in a warehouse. the system comprising:

a. a set of autonomous mobile robots, each robot com-
prising two front driving wheels;

b. a network of vertical and horizontal rails that are
function as or are parallel to the vertical and horizontal
supports of the shelves of the shelving system in the
warehouse; and

c. a Real Time Traffic Management (RTTM) server, which
is a central processing server configured to communi-
cate with the robots and other processors and servers in
the warehouse;

characterized in that:
each robot comprises: components configured to

engage and mechanically secure the two front driv-

ing wheels to the vertical and horizontal rails allow-

ing the robot to travel on the network of rails; and a
Ex. 1005, FIG. 8F (annotated) set of on-board sensors, a processor, software, and
other electronics configured 1o provide the robot with
three-dimensional navigation and travel capabilities
that enables it to navigate and travel autonomously
both along the floor and up and down the vertical
rails and along the horizontal rails of the network of
rails to reach an exact location on the floor or
shelving system of the warehouse.

driving the first vehicle downwardly
in the aisle until the vehicle is on a
horizontal surface;

Vertical
Travel

EXQTEC - &x. 1001 at cl. 1; Paper 4 (Petition) at 33; Ex. 1003, 99208-211; Ex. 1005, [0056, 0078], FIGs. 8A-8G DEMONSTRATIVE EXHIBIT — NOT EVIDENCE — 59
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GROUND 1 - RAIZER & HANGZHOU

Ex. 1006, Figure 10° (annotated)
’632 Patent, Claim [1.]]
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Figure 10

* Raizer discloses driving the vehicle downwardly.
* Hangzhou discloses trolleys traveling underneath the shelving units and
across multiple aisles along the column channels.

See also [1.D1], [1.D2], [1.D3], [1.F]

EXQTEC - ex. 1001 at cl. 1; Paper 4 (Petition) at 33-34, 6-9; Ex. 1003, 19212-217; Ex. 1006, [0050]
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GROUND 1 - RAIZER & HANGZHOU

. Ex. 1006, Figure 10° (annotated)
’632 Patent, Claim [1.K]

7Co|umnr

driving the vehicle out from under 0~ - aisle |
the storage racks after the step of —— ?_i\___‘?: e »
driving the first vehicle across the fo %f' \3')'] Ll
aisle. SO e R
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Figure 10

* Raizer and Hangzhou disclose driving the vehicle into or across an aisle, and
that a vehicle could be driven out from under the storage racks after having
been driven across an aisle.

See also [1.D1], [1.F], [1.]]
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