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Standardized manufacturing cells Customized manufacturing cells

We supply future-oriented and highly automated As a compelent partner we supply you with
manufacturing cells based on standardized and manufacturing cells configured for your special
flexible cell concepts. production requirements.

Kuka.com
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Standardized manufacturing cells

We supply future-oriented and highly automated
manufacturing cells based on standardized and
flexible cell concepts.

Customized manufacturing cells

As a compelent partner we supply you with
manufacturing cells configured for your special
production requirements.

Rethink robotics

Oliver Berg | picture-alliance | dpa | AP Images
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https://www.dcvelocity.com/articles/2017071

8-nine-ways-to-boost-warehouse-

performance-and-cut-turnover/

EXHIBIT 2
Employee turnover (both full-time
and temp workers)

<10% 39.2%
10-25%
25-50%

50-100%

100-200%

0 100% 20.0% 30.0% 40.0% 50.0%

EXHIBIT 3
<10% 29.6%

10-25%
25-50%
50-100% 225%

100-200%

Over 200% 4.0%

0 100% 20.0% 300% 40.0% 50.0%

EXHIBIT 4
Length of time needed to bring

a new employee up to speed

Less than
1 month

1-2 months 43.0%

2-3 months

More than
3 months

0 100% 20.0% 30.0% 40.0% 50.0%
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Prof. Zeilinger’s and Dr. Matthews’ talks!
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[Campos, Inala, Solar-Lezama, and KG, ICRA ‘19]
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Reactive

Synthesis Design

"Pick up the blue block and (LTL)
drop it in the box on your
right. Pick up the red block
and drop it in the box on
your left”

s Feedback

[Boteanu, Howard, Arkin, and KG, IROS ‘16, AAAI Fall Symposium ‘17]



“Pick up the blue block a
drop it in the box on your
right. Pick up the red bloc
and drop it in the box on Object ID: cubel; Sensor: blue; Action: pickup_right
your left”

®

Feedback

[Boteanu, Howard, Arkin, and KG, IROS ‘16, AAAI Fall Symposium ‘17]



Reactive

Synthesis Design

"Pick up the blue block and (LTL)
drop it in the box on your
right. Pick up the red block
and drop it in the box on
your left | do not see a red
block, so | cannot pick
- it up

[Boteanu, Howard, Arkin, and KG, IROS ‘16, AAAI Fall Symposium ‘17]
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Specifications

* Formal syntax and semantics

» Capture properties of interest
* Ordering of events
* Time
* Probabilities of success
» Safety
* Liveness/goals

* Can be automatically and correctly transformed into control of a
system



Automated Abstraction of Manipulation Domains
for Cost-Based Reactive Synthesis

Keliang He!, Morteza Lahijanianz, Lydia E. Kavraki!, and Moshe Y. Vardi'
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A few more examples of robotics domains, the specification formalism and what is can capture
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