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1) Machine Vision-Guided Process Automation

Automated computer Vision-guided
SPCWI : Intelligent robotic system for De-capping
; strawberries (AVID) -- enabling huge

productivity increase (equivalent to 120
people’s productivity/each machine),
resolving field labor shortages, improving
human safety, and enhancing food safety.

Prototype, under further development
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U.S. Processed Strawberry
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Value-added Strawberry Products

S
i
NN |

Strawberry

." |
! |
. \m _7‘_«.

—







Old (current) Way

SRS . ; - =3
- e . e

Field harvester is cutting strawberry crowns using blades. It is labor insensitive
and dangerous in finger laceration.
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2.3 Control Diagram of Integrated Strawberry Calyx Removal
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Vision System Cut-line Identication
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Vision-Guided Automated Strawberry Crown Removal

Patented
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Product flow

AUTOMATED VISION-GUIDED INTELLIGENT DE-CALYX MACHINE . A o -
machine, equiv. to™ 120 manual labors’ productivity )
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Side View




In plant tests:

Tested 1 million Ibs in 2016
hr




The 15t pass

Residual

Retu rr;'J



In plant tests:

Tested 1 million Ibs in 2016
Throughput: 10,000 lb/hr
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The 2"9 pass of returned berry

Residual










Double-Net Cascade Structure

Level 3’s
Response
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Stat 14551570530 | End: 145524336300 | Pos: 0000004480383 | T 143520189683 | Date: Wecestay, Ao 12, 2017
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Automated Intelligent Vision-guided De-calyxer (AVID)




Automated Intelligent Vision-guided De-calyxer (AVID)




Productivity
Equivalent to 120 people!
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2) Vision-Guided Robotics for Blue Crab Meat Picking Automation

- . { e A

- ~f O,;f«':- ‘ 2 ' M °  Maryland Iconic seafood

* Helping labor shortages

.| * Enhancing food safety and
productivity (15 Fold).

Robotic crab disassembly line (Concept, under development)



Crab cake is delicious .... very delicious.




#® Introduction

Species Volume Species Value
i | smie | moomrors
1 Pollock 3,269,323 $679 2 Mi"ion
2 Menhaden 1,617,930
3 Salmon 1,066,047
4 Cod 702,476
5 Flatfish 579,144 $678.7 Million - 2" most
° Hakes S valuable seafood in U.S
7 Shrimp 327,070
8 Crabs 326,393
9 Sea Herring 246,573 cene
. $488 Million
10 Rockfishes 164,818

Blue Crab: 158.6 million Pounds Salmon : $460 Million

Fisheries of the United States. 2015, NOAA
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Meat belts

3rd Gantry: remove

2" Gantry: angular cut to peel revealed lump meat & \ < shells
off top cartilage to reveal chamber meat. v L
chamber meat. Ao >

1st Gantry: follow path waterjet hose,\ 2 Servomotor
coordinates to cut back 7
fin lump meat sections High-press

waterjet hose

Chamber meat

end effectors (XYZ

Dual-modality Vision
+ rotate)

System: Color & 3D

images (see Fig.6) Lump meat end

effectors (XYZ + twist)

waterjet
knife (XYZ +
Angular)

Core with
Stainless steel mesh conveyor belt

Pitch 6"

30 pitches (crabs) / min
T ==

=

Encoder in servomotor for synchronization and tracking

e

Image > Synchronizing Cutting Curves Customized SST
Acquisition Controls LinMot™ robotic
v ¥ gantry motion
Crab Features Crab Cutting controllers
Measurement Coordinates (4 degrees of freedom:
v v XYZ & Angular).
Cutting Path Computer Tracking and
Algorithms Cutting Controls




2nd Gantry: angular cut to peel
off top cartilage to reveal
chamber meat.

15t Gantry: follow path
coordinates to cut back
fin lump meat sections High-press

waterjet hose

Dual-modality Vision
System: Color & 3D
images (see Fig.6)

Core with
Legs

3rd Gantry: remove
revealed lump meat &
chamber meat.
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s For laser3D ,7
scanning ,~

Detector Lasar
plane

White & UV LEDs
switchable lighting for
color & fluorescence ‘I}

Optical filter (400nm long

pass)
Object

30 pitches (crabs) /min

[N S Y




Forlaser3D
scanning //

Detector
plane

White & UV LEDs
switchable lighting for
color & fluorescence /3

Object

30 pitches (crabs)/min

He®

Servomotor shaft
encoder

Home pulse (Hp):
(6” pitch/pulse) For trigging color frame camera
Index pulses:
(1024 per Hp, 0.15mm/index) For trigging 3D laser scanning cameras

Spoon like picker

Special stainless steel crab mesh conveyer w/ shaft encoder for synchronization and pixel registration.












Meat belts

3rd Gantry: remove
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Main Controls

Vision System

Robotic Controls

Conveyor Controls
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Vision-Guided Robotic System for Blue &

Crab Disassembly

* Enhancing food safety &
productivity (15 Fold).

* Helping labor shortages

Robotic crab disassembly line (Concept, under development)



Summary
Engineering Future Foods through Vision Automation

Automation |

L abor Intensive |
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