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» Well-known RL applications

=  Autonomous driving
= Gameplay: Go, blackjack, Atari, ...
= Robotics: path planning, task allocation

w
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Joint Research with IIT
Kanpur Robotics Lab

5t in 2016
4th in 2017
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o TCS Research Areas

= Software

= Life Sciences

= Physical Sciences

= Behavioral, Social, Business Sciences
= Cyber-Physical Systems

= Embedded Systems & Robotics

= Data and Decision Sciences
— Machine perception (speech, text, vision)
— Predictive modeling (sensor fusion, IoT)
— Intelligent control & planning (RL)
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Industry-related RL initiatives at TCS

Rallway Schedullng Supply Chain Operations

irfca.org www.rbic.com

Port Planning Energy Trading

www.123rf.com nortech.oulu.fi
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» Railway scheduling

A time-indexed mapping of trains to track resources
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Railway scheduling

Primary challenges
Scale, Deadlocks, Flexibility
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= Supply Chain Operations

Improve efficiency using globally-aware decision making

Supplier Inter- Logistics Specialities Specialities  RDC LDC  Logistics Customer
mediaw; production production

.
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JI I I“ - v.'
Uncertainty of supply Uncertainty of demand '
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limfwebtraining.com
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m Supply Chain Operations

Current use case: distribution center operations

Goal: Reduce time from order receipt to shipment departure

wepartypatriots.com
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m Supply Chain Operations

5 minutes 30 minutes 30 minutes
Orc_lerd || Packing
receive area
) Handoff to
__shipper |
L|| Packing
area

Substitute for item
in normal process

Pre-picked
items

database

Prediction RL for pre- Limited

module picking items capacity

Reward
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Container Loading in Ports

Minimize number of shuffles when loading containers

www.123rf.com
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» Container Loading in Ports

Vessel: 5 slots {23 rows, 1 bay}

o0 1 2 3 4 5 b6

7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Rows

Yard: 12 containers {7 lanes, 7 tiers, 1 stack}

Tiers

TATA CONSULTANCY SERVICES

0
1
2
3
4
=
6

“Trip allocation and stacking policies”,
. . Guven and Eliiyi, 2014
Base lab location: Delhi 11



= Contracts in energy markets

Competing Brokers . _ e G
build portfolios, | = & g&‘ 1§ #

buy & sell power Wl o . W’

Power TAC
. simulation
Tariff environment
Whol Ba i Market
Wholesale Balancing
Market Market

Retail Customers
producers,
~ consumers

Large Energy
Suppliers

Distribution Utility
owns/operates local grid

[P WETTAC 4t in 2017 TATA  nmunow e

™M Power Trading Agent Competition TATA CONSULTANCY SERVICES e
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= RL is moving quickly from theory to application
= More field testing should generate new interesting problems
= Therefore, new thesis topics!
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