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agent environment
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Algorithm Discrete Continous Recurrent CPU Async

Action Action Model Training

DQN (including DoubleDQN etc.) v v (NAF) v X

DDPG X v 4 X

A3C v v v v

ACER v v v v

NSQ (N-step Q-learning) v v (NAF) v v

PCL (path Consistency Learning) v v v v

PPO v v X X
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o GPUMDETEZPython TRIE(CEIR T DITHDEUETTES TS
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o HRIZANER(QR, SVD), &LEK, BR1T%, FFT/ EDHEEEG EIHR

NumPy CuPy

import numpy as np import cupy as cp
= np.random.rand(10, 20) = cp.random.rand(10, 20)

np.ones((10, 20)) = cp.ones((10, 20))
X +Yy =X + Yy
s, vt = np.linalg.svd(z) u, s, vt = cp.linalg.svd(z)
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CuPy
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o NumPyERIUA 2SI —-TJ 1T A TERERTE
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NVIDIA CUDA support (4 (4 (74 4
CPU/GPU agnostic coding 4 74 4
Autograd support Suppor.ted v v
by chainer
NumPy compatible Interface 4 74
User—defined CUDA kernel v v
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Amazon Picking Challenge

https://www.youtube.com/watch?v


https://www.youtube.com/watch?v=PgBKvbcZ464
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https://www.youtube.com/watch?v=w7NgejZMSsA
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target object target box

embedding embedding

Speech (transcribed text)

. L “Pick up the tissue box in the bottom
vision (RGB) cropped images  right bin, and then put on top left bin”
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Interactively Picking Real-World
Objects with Unconstrained
Spoken Language Instructions

Jun Hatori*, Yuta Kikuchi*, Sosuke Kobayashi*, Kuniyuki
Takahashi*, Yuta Tsuboi*, Yuya Unno*, Wilson Ko, Jethro Tan

/.j Preferred Networks

* equal contributions
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(a) abrasive, hard, rough  (b) soft, fluffy, furry (c) soft/hard fluffy halry
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~Sensor

Known materials

(1) table (2) faux fur (3) washing (4) carpet #1 (5) bubble
cover scarf towel

.. |

(6) fleece (7) knit hat (8) body (9) body (IO) carpet
scarf #1 towel #1 towel #2

(11) work (12) knit hat (13) toilet (14) floor (15) sponge
gloves #2 mat mat #1

Unknown materials

60
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60

carpet

(16) (17) face (18)  carpet (19)
placemat towel #3 mat

fleece (20)
#4

(21) sponge
#2




Rt

Cropped image
200 x 200 pixels "+

—‘ N

Edge image

AR\

g 28
"% ;;}s(\ b 8¢’ Preprocess input
X7,

'{ \ ?7 3
i % {3 i] i

Material property representation in continuous space

Analysis

/]

N
Intermediate layer

|

Property 2
O

/|

° ‘Propeny m

<>
-

=
Property m-
Pmpem} 1

d

Encode layer
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Decode layer

Sequence data of Tactile
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DARPA Robotics Challenge 2015



https://www.youtube.com/watch?v=NeFkrwagYfc
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Map-based Multi-Policy Reinforcement Learning:
Enhancing Adaptability of Robots
by Deep Reinforcement Learning

Ayaka Kume, Eiichi Matsumoto, Kuniyuki Takahashi, Wilson Ko and Jethro Tan
Preferred Networks Inc.

P Preferred
Networks
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Input
200x200x4

S2 81

RGB Depth 32 64
2002003 200%200x 1 16

S281

64 64

S2 81

64 64

S281

64 32

@® An extension for Fully Convolutional Networks
@® Outputs two maps with scores: Location Map for graspability per pixel, and

Configuration Map providing end-effector configurations (z, w, p, r) per pixel
@® For Configuration Map, this network classifies valid grasp configurations to

300 classes, NOT regression
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