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Industry Overview and Challenge
* Global Meat Industry & Current Challenges
* Challenge in Traditional Cutting Systems

* Challenge in Automatic Cutting Systems

Technological Innovations
» Types of Meat Cutting Technologies
* The Importance of Precision Cutting in Meat Processing
» Smart Innovations Transforming the Industry

» Data-Driven Precision and Optimization

* Future Outlook & Key Messages

* Future Trends in Precision Meat Processing

» Key message for Meat Industry

+ Q&A

GLOBAL MEAT INDUSTRY & CHALLENGES
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CHALLENGE IN TRADITIONAL CUTTING SYSTEMS
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CHALLENGE IN AUTOMATIC CUTTING SYSTEMS
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+  ®319 seamless workflow

Source: https://delongs.com/automatic-processing-lines-vs-manual-processing-lines/, https://www.foodmanufacture.co.uk/Article/2019/10/24/Cutting-and-slicing-in-meat-manufacturing/
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CUTTING TEMPERATURE (MEAT, BLADE, ROOM)
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CUTTING TEMPERATURE (MEAT, BLADE, ROOM)

BLADE
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TYPES OF MEAT CUTTING TECHNOLOGIES

« aluladnsdauuuna (Mechanical Cutting Technologies)

.« JUUAALUUNAEAIUNGA (Advanced Mechanical Systems)

« aluladnsdauuulaigusa (Non-Contact Cutting Technologies)

* ITUUMIGASaATHTUATALEUA (Robotic & Smart Cutting Systems)

« alulaflanmzmsuasmasviaw (Emerging / Specialized Technologies)

A

7

msaaasila (Manual
Cutting)

\asmuww (Band
Saw)

\asaaLdan (Circular
Saw)

Mechanical Cutting Technologies
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Advanced Mechanical Systems
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Non-Contact Cutting Technologies
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Waterjet Cutting

When your chicken
needs a little
"shock"treatment
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T ﬁ Ultrasonic slicing
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@319391 (Machine Vision-
Guided Cutting)
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Robotic & Smart Cutting Systems
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Skills Competences and Robotics — Motivations for Automation

Sensing T | Sensory perception Key motivating factors for
capability: J\&] ( | . . .
kel . Motor control cosnsfldermg automation:
i : : = i « Safet
Hearing Decision processing Y .
* Smell o, * Quality and consistency
* Force and { - * Yield
torque . ‘ ? *» Human related operations cost
Motion and ¢ ' « Shortages of labour
manipulation n Q « Training cost
control: | 5‘ : .
: - N - » Recruitment cost
* attitude 7 ~y E
- grip - o B o * Other
* alignment s : Loss of productivity and efficienc
* feed rl?“z Operations Control
e — Electronic tracking
force/torque -
- path tracking The band-saw process etc.
Source: Koorosh Khodabandehloo (2022). Achieving robotic meat cutting. /n Animal Frontiers Vol. 12 (2): 7-17. 15
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Source: Lyu, et. al. (2005). A review of robotic and automated systems in meat processing. /n Front. Robot. Al, DOI:10.3389/frobt.2025.1578318. 16
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Robotic Fillet Separation at the Wishbone.

Estimated gain from yield = 3 cents per bird
ww‘g.'t:ulmstocktechnolo 1

Low cost washdown robot.on
a cone line carrying a
standard knife,

Source: Koorosh Khodabandehloo (2022). Achieving robotic meat cutting. /n Animal Frontiers Vol. 12 (2): 7-17.
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Emerging / Specialized Technologies
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THE IMPORTANCE OF PRECISION CUTTING IN MEAT PROCESSING

AUTOMATED PROCESSING

* Wuyad (value-added cuts 11w tenderloin, boneless portions)

« aavadLFY (yield optimization)
« WuaAuRINLRND (standardization)

MANUAL PROCESSING

29

HAZARDOUS WORKING CONDITIONS

A | A

SIS vowswnavusss  umEoF sessr TR0

Source: Shweta, et. al. (2025) Assessment of advancements and applications of robotics, artificial intelligence,

and automated technology in the modern food sector. In J. of Applied Food Research 5(2025) 101261
https://www.sciencedirect.com/science/article/pii/S2772502225005669

Machine vision & Al: sunufwuiilouuy 3D
* 32Uy Automatic Deboning Machine

+ Robotic cutting: wrunadamuIEHNAaLite

» Sensor & loT: #3338V yield LUy real-time
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AMF-BX Breast Cap De

www.DROBTECH.com

https://marel. I-labor-t the-rise-of- I-di ing-sy:

Robotic Rib Pullers Robotic belly trimmers
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Source: https://marel.com/en/meat/e-butcher/

DATA-DRIVEN PRECISION AND OPTIMIZATION

Technologies for Real-Time Monitoring
* loT sensors & RFID
+ Camera vision systems
» Cloud & Edge computing
« Data dashboard

+ Predictive maintenance “uaam'%flaa'ﬁ'ns/ forecast production
demand, optimize production planning
+ Al 918 optimize product mix (1% &a&2% tenderloin, ribs, belly)
* Visualize KPIs:
* Yield % .
+ Throughput (Tw/a.)
+ Downtime & uptime
» Overall Equipment Effectiveness (OEE)
+  Operator 147130 monitor uazuinIMui

+ Management IiWa decision making

Source: https://www.smithfieldfoods.com/innovation/automation:
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FUTURE TRENDS IN PRECISION MEAT PROCESSING

* Yiupudaaue fully automated line
+ n13 integrate blockchain & %30 traceability
« nathzyndld Al + 1oT + Cloud
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Source:
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o Rsundasnuuniaziu aasduaasld

« Automation + Data = Efficiency
» Predictive tech = Sustainability
+ Human-Tech collaboration ety

- . .
+ aulnaaa Al-driven meat processing
o dawiugn = aavaade + tAuils + ROAANBINIATIIN

o UIANIINDADI LY = mﬁ@ﬂiummmﬂd“ﬁugd

Source:
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