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OVERVIEW OF THE ’632 PATENT

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 4– Paper 4 (Petition) at 4-5; Ex. 1001

’632 Patent
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OVERVIEW OF THE ’632 PATENT

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 5– Paper 4 (Petition) at 1-4; Ex. 1001 at FIGs. 1-2; see also Ex. 1003 at ¶¶54-62

’632 Patent

Petition for Inter Partes Review
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OVERVIEW OF THE ’632 PATENT

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 6– Paper 16 (POR) at 22; Ex. 1001 at 24:15-30; Paper 27 (PO Sur-Reply) at 20; Ex. 1001 at 11:53-13:33

’632 Patent
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OVERVIEW OF THE ’632 PATENT

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 7– Paper 4 (Petition) at 4; Ex. 1003 at ¶¶63-69; Ex. 1002 at 76

’632 Patent Notice of Allowance
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What is NOT Disputed

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 9– Paper 4 (Petition) at 7; Paper 25 (Petitioner Reply) at 6, 10; see also Ex. 1005, [0104]; Ex. 1006, [0076]; Ex. 1003 at ¶¶45-53, 104-105, 107, 109-111 

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.

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])

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])

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

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

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 12

Raizer Hangzhou

– 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

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 13– Paper 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 ¶¶103-104, 109-110

Raizer

• 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 
location on the floor or shelving system of the warehouse.”

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

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 14– Paper 4 (Petition) at 5; Paper 25 (Petitioner Reply) at 9, 14-15; Ex. 1005 at [0016, 0112]; see also Ex. 1003 at ¶78

Raizer

• Raizer places no limitations on floor routes.

• Explains that the system can be implemented in any existing or new warehouse.  
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MOTIVATION TO COMBINE

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 15– 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, ¶¶45-53

Dr. Spenko’s Testimony

Dr. Singhose’s Testimony

Undershelf travel was known to provide more flexible route planning.
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MOTIVATION TO COMBINE

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 16

Raizer Hangzhou

Both directed to automated warehouse 
systems using autonomous vehicles that navigate warehouse 

floor to load and retrieve items from shelves. 

Institution Decision

– 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 ¶¶103, 108
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MOTIVATION TO COMBINE

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 17

Raizer Hangzhou

SHARED GOAL of reducing congestion and 
avoiding traffic jams.

– Paper 4 (Petition) at 6-9; Paper 25 (Petitioner Reply) at 13; Ex. 1005, [0098]; Ex. 1006, [0062, 0072]; see also Ex. 1003 at ¶¶103, 108
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MOTIVATION TO COMBINE

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 18–Paper 4 (Petition) at 6-9; Ex. 1006 at Abstract, [0048, 0059]; see also Ex. 1003 at ¶¶108-110

Hangzhou

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

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

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 19

Raizer Hangzhou

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

– Paper 4 (Petition) at 6-9; Paper 25 (Petitioner Reply) at 13; Ex. 1003 at ¶¶103, 108; see also Ex. 1005, Abstract; Ex. 1006, Abstract

Spenko
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MOTIVATION TO COMBINE

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 20–Paper 4 (Petition) at 6-9, 22-23, 52-53, 82-85; Ex. 1006 at FIGs. 1, 10; see also Ex. 1003 at ¶¶100-116, 167-168, 304-305 483-486

Hangzhou

Hangzhou teaches benefits of route flexibility.
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MOTIVATION TO COMBINE

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 22

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

– Paper 16 (POR) at 1, 15, 31-32; Paper 27 (PO Sur-Reply) at 8-13
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MOTIVATION TO COMBINE

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 23–Paper 25 (Petitioner Reply) at 9-11, 13; Ex. 1005, [0012]; Ex. 1006, [0009]; see also Paper 11 (ID) at 27-28

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

Raizer Hangzhou
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MOTIVATION TO COMBINE

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 24– Paper 25 (Petitioner Reply) at 15; Ex. 1009 (Singhose Depo), 49:19-52:3; see also Ex. 1003 at ¶¶107, 45-53; Paper 11 (ID) at 27-28; Paper 25 at 9-11

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.

Raizer

Dr. Singhose’s Testimony
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MOTIVATION TO COMBINE

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 25

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

– Paper 16 (POR) at 1, 15, 31-32; Paper 27 (PO Sur-Reply) at 10-12
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MOTIVATION TO COMBINE

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 26– Paper 25 (Petitioner Reply) at 11-12; Ex. 1006, [0004-0005]

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

Single-Type Robot Systems

Multi-Type Robot Systems
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MOTIVATION TO COMBINE

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

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

Dr. Singhose’s Testimony

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



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 28

ROADMAP

Overview of the Challenged Patent01

Overview of the Disputes02

Combination & Motivation to Combine03

Challenges to Motivation to Combine Fail04

Challenges to Reasonable Expectation of Success Fail05

Petitioners' Exhibit 1013 
Exotec v. Opex; No. IPR2024-00850 
U.S. Patent No. 11,472,632; Page 28



REASONABLE EXPECTATION OF SUCCESS

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 29– Paper 16 (POR) at 49-50

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.

Petitioners' Exhibit 1013 
Exotec v. Opex; No. IPR2024-00850 
U.S. Patent No. 11,472,632; Page 29



REASONABLE EXPECTATION OF SUCCESS

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 30– 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

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.

Dr. Singhose’s Testimony

PO Sur-Reply
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REASONABLE EXPECTATION OF SUCCESS

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 31– 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

Raizer makes no mention of multi-path effects, does not disclose that ‘Survey Mode’ is required, and makes no 
mention of requiring the use of any sensors for its ‘Survey Mode.’

Raizer’s Sole Mention of ‘Survey Mode’

Raizer’s Robots Are Autonomous & 
Self-Navigating
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REASONABLE EXPECTATION OF SUCCESS

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 32– Paper 25 (Petitioner Reply) at 15-18; Ex. 1009, 70:6-73:22; Ex. 2006, 64:11-66:9

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

Dr. Singhose’s Testimony Dr. Spenko’s Testimony
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REASONABLE EXPECTATION OF SUCCESS

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 33– Paper 25 (Pet. 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

Both ’632 Patent and Raizer disclose navigation using known routing techniques and sensors.

Raizer ’632 Patent
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REASONABLE EXPECTATION OF SUCCESS

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

A POSITA would know how to avoid any multipath issues.

Singhose’s Testimony
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REASONABLE EXPECTATION OF SUCCESS

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

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

PO’s Exhibit 2009
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PO does not present individual challenges with respect to the remaining 
Challenged Claims.

DEPENDENT CLAIMS

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 37

Claim 12Claim 3

Claim 14Claim 4

Claim 24Claim 6

Claim 25Claim 7

Claim 26Claim 10

Claim 27

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

– Paper 16 (POR) at 56-59; Paper 27 (PO Sur-Reply) at 26-27
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DEPENDENT CLAIM 5

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 38– 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, ¶¶85, 254-264 

’632 Patent, Claim [5.PRE-5.B]

The method of claim 1 wherein the 
first storage rack is formed of a 
plurality of vertical posts and 

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 
vehicle along the first path comprises 
driving the vehicle along a path 
spaced apart from the vertical posts 
by a distance greater the [sic] half 
the length of the vehicle. 

See also [1.PRE-1.K]

• Raizer discloses a vehicle having a length greater than the width. 
• Raizer and Hangzhou render obvious driving a vehicle along a first path 

under the storage racks.
• Hangzhou discloses trolley travel such that the trolleys can rotate in place 

90° to switch traveling directions.  
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5b (the first vehicle has a length and a width and the length is greater than the width )

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 39–Paper 25 (Petitoner Reply) at 26-27; Ex. 1005, FIG.s 5B, 5D (annotated), [0103]; see also Ex. 1003, ¶¶85, 254-264; Paper 4 (Petition) at 43-46, 5

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]
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5c (…by a distance greater the [sic] half the length of the vehicle)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 40–Paper 16 (POR) at 57-58; Paper 25 (Petitioner Reply) at 27; see also Paper 4 (Petition) at 8, 45

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. 
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DEPENDENT CLAIMS 8-9

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 41– 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, ¶¶285-297 

’632 Patent, Claim 8

The method of claim 1 wherein the 
step of turning comprises rotating the 
first vehicle about a vertical axis that 
extends through the first vehicle. 

See also [1.E]

• 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. 

• Raizer discloses that the vehicle rotates about a vertical axis that extends 
through the vehicle.
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 42– 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

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. 

DEPENDENT CLAIMS 8-9
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 43
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GROUND 1 – RAIZER & HANGZHOU

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 44– Ex. 1001 at cl. 1; Paper 4 (Petition) at 9-10; Ex. 1003, ¶¶117-120; Ex. 1005, Abstract 

’632 Patent, Claim [1.PRE]

A method for delivering items to 
storage locations and retrieving items 
from storage locations, comprising the 
steps of:

• Raizer discloses a method for delivering items to storage locations and 
retrieving items from storage locations (e.g., an “automatic system for 
picking and placing boxes on shelves in a warehouse.”). 
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GROUND 1 – RAIZER & HANGZHOU

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 45– Ex. 1001 at cl. 1; Paper 4 (Petition) at 10-11; Ex. 1003, ¶¶121-123; Ex. 1005, [0092], FIG. 1

’632 Patent, Claim [1.A1]

providing a plurality of storage racks
spaced apart from one another 
forming a plurality of aisles,

• Raizer discloses providing a plurality of storage racks spaced apart from one 
another forming a plurality of aisles. 

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



GROUND 1 – RAIZER & HANGZHOU

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 46– Ex. 1001 at cl. 1; Paper 4 (Petition) at 11-12; Ex. 1003, ¶¶124-127; Ex. 1005, [0092], FIG. 1

’632 Patent, Claim [1.A2]

wherein each storage rack comprises 
a plurality of columns and each 
column comprises a plurality of 
storage locations;

• Raizer discloses a storage racks comprising a plurality of columns comprising
a plurality of storage locations.
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GROUND 1 – RAIZER & HANGZHOU

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 47– Ex. 1001 at cl. 1; Paper 4 (Petition) at 12; Ex. 1003, ¶¶128-130; Ex. 1005, [0019, 0027, 0114]

’632 Patent, Claim [1.B1]

providing a plurality of delivery 
vehicles

• Raizer discloses providing a plurality of delivery vehicles. 

Petitioners' Exhibit 1013 
Exotec v. Opex; No. IPR2024-00850 
U.S. Patent No. 11,472,632; Page 47



GROUND 1 – RAIZER & HANGZHOU

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 48– Ex. 1001 at cl. 1; Paper 4 (Petition) at 12-14; Ex. 1003, ¶¶131-136; Ex. 1005, [0025, 0030, 0056, 0078, 0104, FIG. 5A, FIG. 5B 

’632 Patent, Claim [1.B2]

wherein each vehicle comprises a
horizontal drive system operable to 
drive the vehicle along a
horizontal surface,

• Raizer discloses a horizontal drive system comprising drive wheels 22, rear 
wheels 30, and drive and steering units operable to drive the vehicle along a 
horizontal surface. 
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GROUND 1 – RAIZER & HANGZHOU

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 49– Ex. 1001 at cl. 1; Paper 4 (Petition) at 14-18; Ex. 1003, ¶¶137-147; Ex. 1005, [0078, 0114-0121], FIGs. 8A-8G, 9A-9B

’632 Patent, Claim [1.B3]

a vertical drive operable to drive the
vehicle vertically and

• 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. 
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GROUND 1 – RAIZER & HANGZHOU

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 50– Ex. 1001 at cl. 1; Paper 4 (Petition) at 18-19; Ex. 1003, ¶¶148-152; Ex. 1005, [0027, 0031, 0101, 0133, 0138], FIG. 14A

’632 Patent, Claim [1.B4]

a transfer mechanism operable to 
transfer an item between the vehicle 
and one of the storage racks;

• Raizer discloses a transfer mechanism. 

Petitioners' Exhibit 1013 
Exotec v. Opex; No. IPR2024-00850 
U.S. Patent No. 11,472,632; Page 50



GROUND 1 – RAIZER & HANGZHOU

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 51– Ex. 1001 at cl. 1; Paper 4 (Petition) at 19-20; Ex. 1003, ¶¶153-157, Ex. 1005, Abstract, [0022, 0034, 0080]

’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. 
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GROUND 1 – RAIZER & HANGZHOU

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 52– Ex. 1001 at cl. 1; Paper 4 (Petition) at 20-22, 6-9; Ex. 1003, ¶¶158-165; Ex. 1005, [0079, 0098]; Ex. 1006, Abstract, [0044, 0045, 0048], Figure 2

’632 Patent, Claim [1.D1]

driving the first vehicle along a first 
path under a first one of the racks

• Raizer discloses a plurality of storage racks and driving its vehicles to various 
locations, including any location on the floor of the warehouse. 

• Hangzhou discloses auto-guided trolleys that travel through the lower layer 
of a support frame to a position below the containers. 
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GROUND 1 – RAIZER & HANGZHOU

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 53– Ex. 1001 at cl. 1; Paper 4 (Petition) at 22-23, 6-9; Ex. 1003, ¶¶166-170; Ex. 1005, FIG. 1; Ex. 1006, [0035-0037], Figure 1

’632 Patent, Claim [1.D2]

wherein the first rack is adjacent a 
first one of the aisles and

• Raizer discloses a plurality of storage racks spaced apart from one another 
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 
adjacent an aisle. 
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GROUND 1 – RAIZER & HANGZHOU

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 54– Ex. 1001 at cl. 1; Paper 4 (Petition) at 23-25, 6-9; Ex. 1003, ¶¶171-176; Ex. 1005, FIG. 1; Ex. 1006, Figure 10, [0040, 0072, 0076]

’632 Patent, Claim [1.D3]

wherein the first path extends in a 
direction parallel to the first aisle and 
spaced apart from the first aisle;

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

• Hangzhou discloses trolley travel along a path under a shelf that extends in a 
direction parallel to the first aisle and spaced apart from the first aisle. 
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GROUND 1 – RAIZER & HANGZHOU

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 55– Ex. 1001 at cl. 1; Paper 4 (Petition) at 25-27, 6-9; Ex. 1003, ¶¶188-195; Ex. 1006, [0048, 0072], Figure 10

’632 Patent, Claim [1.E]

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

See also [1.B1-B4], [1.C], [1.E]

• 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.
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GROUND 1 – RAIZER & HANGZHOU

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 56– Ex. 1001 at cl. 1; Paper 4 (Petition) at 27-29, 6-9; Ex. 1003, ¶¶188-195; Ex. 1005, Abstract, [0022, 0034, 0080]; Ex. 1006, [0048, 0076], Figure 10

’632 Patent, Claim [1.F]

driving the vehicle into the first aisle;

• 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. 
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GROUND 1 – RAIZER & HANGZHOU

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 57– Ex. 1001 at cl. 1; Paper 4 (Petition) at 29-32; Ex. 1003, ¶¶196-202; Ex. 1005, [0056, 0078, 0111, 0114-0121], FIGs. 8A-8G

’632 Patent, Claim [1.G]

driving the first vehicle upwardly in 
the aisle to a first of the storage 
locations;

• Raizer discloses that the vehicles travel vertically to complete missions of 
removing a box from or delivering a box to a specific location on a shelf. 
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GROUND 1 – RAIZER & HANGZHOU

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 58– Ex. 1001 at cl. 1; Paper 4 (Petition) at 32-33; Ex. 1003, ¶¶203-207; Ex. 1005, [0027, 0031, 0101, 0133, 0138] FIG. 14A

’632 Patent, Claim [1.H]

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

• Raizer discloses a robot positioning a box on a shelf in the storage area and 
discloses that robots complete missions of removing a box from or delivering 
a box to a specific location on a shelf.
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GROUND 1 – RAIZER & HANGZHOU

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 59– Ex. 1001 at cl. 1; Paper 4 (Petition) at 33; Ex. 1003, ¶¶208-211; Ex. 1005, [0056, 0078], FIGs. 8A-8G

’632 Patent, Claim [1.I]

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

• Raizer discloses that the vehicles travel vertically including “down the vertical 
rails.” 
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GROUND 1 – RAIZER & HANGZHOU

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 60– Ex. 1001 at cl. 1; Paper 4 (Petition) at 33-34, 6-9; Ex. 1003, ¶¶212-217; Ex. 1006, [0050] 

’632 Patent, Claim [1.J]

driving the first vehicle across the 
first aisle after the step of driving the 
first vehicle downwardly; and

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

• Raizer discloses driving the vehicle downwardly. 
• Hangzhou discloses trolleys traveling underneath the shelving units and 

across multiple aisles along the column channels. 
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GROUND 1 – RAIZER & HANGZHOU

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE – 61– Ex. 1001 at cl. 1; Paper 4 (Petition) at 35-36, 6-9; Ex. 1003, ¶¶218-223; Ex. 1006, Figure 10, [0050]

’632 Patent, Claim [1.K]

driving the vehicle out from under 
the storage racks after the step of 
driving the first vehicle across the 
aisle.

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

• 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.
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