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Self-Supervised Learning for Object Picking Task
Kanata Suzuki, Yasuto Yokota, Yuuji Kanazawa, Tomoyoshi Takebayashi
(Fujitsu Laboratories LTD.)

2-37

TERZSRILICBEY Bscorel il
THBEOI(— (R AR

negative label:
-F R E OB RD SETET
ISR HEE
EFEE EIkERFTOI—Fy
HEFACGUTEE )

U1.o00o0ooo

goboooooooboooooooooobooooo
gooooooobooliooooobo1gooooon
gbobobooooooooboobobobooooo
oooh)oooooobooobooboooboooo
U0 KOoooooooooooooooooooo
goboboobooooooooooobobooooo
gboboooooboooboNDOOOOOoOoobooo
gboboboooooobooooboobobobooon
gbobooooboobooboobobobooooon
gboooooboooboooogooboo
pOOO0O00DOOOODOOOODOOOOS,00
gboboboboboboboboboboobooooon
gooooooboono s, boo0o0oooobgon
ggbooobooboooooboobooooon

22 DOOOODOOOOOO

gboboboooooooooboobooboobaon
goboOoooooooooboooooooooooon
0000000000000 00 Argorithm. 10000

ooooooooooooooooooooooon
gbooobooobooobooooboobooooono
gooooooooooooooooooooooon
gboooooooboooboooobbooboooooono
obobooboboobobobbooboooooooon
oboboooooooooooboobobooooon
oobooOsgoboboooobooooboooobooooo
gbobooooooooooooboobobobooon
gboobooboooooooooboobobooooo
gbobobobooboboboboboooooo
gboooooooooooooooboobooboooobooo
gbobobooooboooobooooobooooo
gboooopooooog

Copyright ©2019 Information Processing Society of Japan.
All Rights Reserved.



TRl 2 2R 81 [l e E K&

e Tt

2000000000000

Algorithm 1000000

1: make training data D, and start training

2. while (CurrentTime < MaxTime) do

3 i « ObjectNum

4 while (i > 0) do

5: if j < MaxTrialNum then

6 dpos (5,9 .0)  dpred,s (X, Y., 6)
7 je—j+1

8 else

9 dpos(5, 7, ,0) < drana((x, y, . )
10: pos(X, ¥, W, 0) < dpos(x,y,w,0)

11: if success to pick up then

12: add d,,ys(x, y,w,6) to D

13: ,je—i-1,0

gboboooooooboooboobobobobaoo
gbobooooooooobooboobobooooon
gboboobobobo [zioooooooogon
gboboooooooboobobobooooooon
gbooooooooboobobobooooooon
gboooooocoobobooo3pobooogn
obooooobooooog (@ 2)0

3 0gogd

31 0000

gobogz2o000boboogosoooooogoo
goooooobooooo2obooboooooon
ooboooooooooooobooooobo2bn
oooooOooOoOoooboooooboboooooooon
obobobobooobooooooooooosSSb
OO0o000 300x 300x 3[pix] UOOOOOOOOOO
AdamO0000000O0000D00O000 « = 0.0010
p=09000000000000000000O0C0O00
obooobooooboobooboooooboooog

2-38

training histor
100 9 y

.
NN

L PR
7 il

—— baseline B
—==- baseline+(1)
——- baseline+(1)+(2)

80

[=2]
o
L

success rate

40

201

T T T T
4] 200 400 600 800 1000
iteration

U3oboooooboooooan

32 00000

0000000000000000000000 (HO
00000000000 @O00000000000
000000000000 000000000000
0000000000 300000000000000
000000000000 1.0[em]000000 5[deg]
000000000000000000000000
00SSDODO0O00O 884%0000(1H() 0000
00000000 9%.8%0000000000000
000000O0o0o0

00000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000 100000000000000
0 50.0%000 6000 92.0%0 0000000000
000000000000000000000000

4 000000000

goboobooobooobboobooboobo
goboobooobboobooboobooboo
goobooboooboobbboooboooobooo
gogbooboobboooboobuooboooboo
gobobboobooboobooobn

gogo

[1] J.Mahler, et al., "Dex-Net 2.0: Deep Learning to Plan
Robust Grasps with Synthetic Point Clouds and Ana-
lytic Grasp Metrics,” in Proc. Robotics: Science and

stems (RSS), 2017. ) ) )

[2] K.Bousmalis, et al., ”Using Simulation and Domain
Adaptation to Improve Efficiency of Deep Robotic
Grasping,” in Proc. IEEE Int. Conf. Robots and Au-
tomation (ICRA), 2018, o

[3] S.Levine, et al., ’Learnmg hand-eye coordination for
robotic §rasping with deep learning and large-scale
data collection,” Int. J. Robot. Res., vol.37, no.4-5,
Ep.421—436 2018. o

[4] L.Pinto, et a1., ”Supersizing Self-supervision: Learn-
ing to Grasp from 50K Tries and 700 Robot Hours,”
in Proc. IEEE Int. Conf. Robots and Automation

ICRA), 2016. ) )

[51 W.Liu, et al., ”Ssd: Single shot multibox detector,”

in European Conf. Computer Vision (ECCV), 2016.

Copyright ©2019 Information Processing Society of Japan.
All Rights Reserved.



