gbooboooooooooogoo
THE INSTITUTE OF ELECTRONICS,
INFORMATION AND COMMUNICATION ENGINEERS

oooo
IEICE Technical Report
PRMU2017-87(2017-10)

LB % R DL RRARIZH D < GANs %2 - W 72 IR ZE 8 HE e D Mgt

NI BT O KB JER ERT R

T #EEART K MWEER T 464-8601 Z KR4 i 2 it T-FH DO T
T &R MHEEERAE AL FHlIE= T 464-8601 F 14 i 2 i -1 X AR HT

E-mail: {kawanishi@i.nagoya-u.ac.jp

HHFEL Generative Adversarial Nets (GANs) [1] 1%, » 2 HAAMPSEGREDT — R 2 EFAHELR LY N7 —
JTHY, BB ORABRT — X2 LRI TH D, KK TIE, WIKOEBEITBIENIT I LRI TRETRET
HBHILITEBL, SRR LICER L MRS SEGZ AR T 5 GANs OPElA L, Tz AW TEEEG %
MU DORBHEREZFHT L2 FELZRET S, FRTE, 2AZEYLZEBOYERIINL, REFEIZLLEY
ToRIZEENBCEEPMEMTEDL I e A MR L. £, BBHEEEFERCEEL, 2ET -2 VE
BT 2 BB MR O TREME 2 B L, FEEEGOBEA D20 GETHEBHEHEDPKIEIIMBE I L A2WI & %
MR L 7=,

F—T7—R ZHEK, BOSERA Y bT =2, NT AN Y EE R R

A Study on GANs based on Pose Manifold for Rigid Object Pose Estimation

Yasutomo KAWANISHI, Daisuke DEGUCHI, Ichiro IDE, and Hiroshi MURASE"

1 Graduate School of Informatics, Nagoya University
Furo-cho, Chikusa-ku, Nagoya, Aichi, 464-8601, Japan
i1 Information Strategy Office, Nagoya University
Furo-cho, Chikusa-ku, Nagoya, Aichi, 464-8601, Japan
E-mail: kawanishi@i.nagoya-u.ac.jp

Abstract Generative Adversarial Nets (GANS) is a pair of neural networks which can learn data distribution and
generate various data from the distribution. In this research, by focusing on the fact that pose variation of a rigid
object can be expressed on a manifold in a latent space, we introduce a GANs model which generates data from a
distribution defined over a manifold. We also propose a pose estimation method which trains a pose estimator while
interpolating training images using the GANs. We evaluated the interpolation capability of the proposed model
using a public dataset, and also evaluated pose estimation accuracy of the proposed model.
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229 NI =0 ThBHHANAERS Y b7 —2 (Generative
Adversarial Nets; GANs) [1] 2’BfiEHZ2HEDH TS, GANs
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REWT 2T B7-0I101F, BBOHBAEEVMEIh %Y
AEEPBETH D, £72, GANs IZX D AER L ZEEIZDOW

LERBOBEE 2525 BENHD. ZITIE, GANs(Z
KO HEREERTDEICY VTV T T B85 AR 0 2HEE
B ARRT. BEHEETRI XY T =2, ZEHS[7] O
TriNetR & FERIZ, BN E DR ERIIT 5720, HiEr
DD S OYMRD R DO R, EK (cosd,sind) %
HhT2xy b7 —2295,

RBETHxY N7 —2 T,

o WU ZEELEY D, EEWAD 2 75 ANFDEE

o HERE L 7-RE L BTG S & DA
Ol fEm/MET B LS, YIUVFRXAZFEEIZ LD Discrimi-
nator D(x) Z%##75. 2D GANs 2 FEHIEHZ Lizkb,
GANs (2 & 2 H{ROHIE 2170\ DD, RMHEER %2 FH X
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& 4 COIL-20 ¥ — &+t v MZ&ENBEGEDH.

# 1 Generator D3y b7 — 7 {iiE

Input 2
Fully-connect 32,768 units
Kernel: 5 x 5

Convolution gl | Channels: 512
Up sampling: 2 X 2
Kernel: 5 x5
Convolution g2 | Channels: 256

Up sampling: 2 X 2
Kernel: 5 x5

Convolution g3 | Channels: 128
Up sampling: 2 X 2
Kernel: 5 x5
Convolution g4 | Channels: 64

Up sampling: 2 X 2

Convolution g5 | Kernel: 5 x 5
Channels: 1
128 x 128 x 1

Output

RMMEEITRIGED I Y T —2KIE, ERET VI
Bz, Discriminator @ Convolution & H L, AEDRE,
EE AT 525 7] @ TriNetR & [FRRO 24548 %800
U7z, BIIU7ZEA D3y b7 — 2R %2 £ 3I1TRT.

4.3 ERERER

T, AIMTRELRE, BHE2RHATI2EHEICEDL
GANs &, 3.3 fiCIRE L7, LA ERE2HMFICEE TS
DIZEBEHRIIMEE L2 LTE5 X% GANs IZDWT, EHFT—X
A ENRNRENTT B ER ORI AE S & Tl L 72

4.3.1 FE B HE

COIL-20 T—& vy MIEEFNLEYARIZONT, 0 EDOE
5 10 BRI AT 36 MOEGEZENL, GANs 27#H U7,
I, EHE KRBT BLEME LD [0,27) DX THEIZ 144
RZBRL, Gz ERL -

4.3.2 & P

FERO—HEM 51RT. 5%, BBOHMESE25 27
ERUZEDTHY, M 61, BHEOHMIES 2G5 TERL

# 2 Discriminator ® 3 v b7 — 7 {§i&
128 x 128 x 1
Kernel: 3 x 3
Convolution d1 | Channels: 32

Max Pooling: 3 x 3
Kernel: 3 x 3
Convolution d2 | Channels: 64

Max Pooling: 3 x 3
Kernel: 3 x 3
Convolution d3 | Channels: 128
Max Pooling: 3 X 3
Kernel: 3 x 3
Convolution d4 | Channels: 256
Max Pooling: 3 x 3

Input

Fully-connect 256 units
Fully-connect 256 units
Output 2 units

£3 BIMOXy bU—oiEE CEEHE)
128 x 128 x 1

Convolution d1-d4

Fully-connect | 256 units

HAIZ Lo ERIML

Fully-connect | 256 units

BEAIT Lo AL

2 units (cos 6, sin 0)

Input

Output

5 BHROBEEEGATEE LA GANs LK D AR LB 0.

EDTHD. INHORIE, BmbAEWOHID, ME 0K (E
), 90 F (FEME), 180 & (A1), 270 F (A &) x4
T 5. BEEE252TICEE LSO, BRMICELT
B E LR T WS B, AROUADEAZID T (K
HEY) LIZERBEMLELTWS. — AT, KiES%25%
5222k, MROBAE(IZIE U mikE EREER TV
ZEWHERTES. LaL, M6 DEMDIERS L, Kb
EREZH (M7 L0HBDULTNDBELTVWD I RN 5.
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4.4 RBHEERR

T, 3.3 MITIRE U7z, LWEHE &2 FRFIZFE $ 5 GANs
ZDWT, ZFHT— X ORI U 72 BB e S D24k % i
N7z,

4.4.1 ERHIE

COIL-20 ¥ —& v MZHENIEWRIIL, 0 EoMmE
M6 10 EHA, 20 EHA, 40 EL A G2 72 HiEfgR e U
THERL, 5 EDOAKED S 10 BAIAITEIR U 72 i 2 32
W T BB D RS % I 3R TREE U 72,

H#FHEE LT, GANs IZ X 2EHEREET, REFIET
Fi\ 7z Discriminator OZEHEEI 35 57405 CNN % W7z,
ZD3xy NT—=21%, AL WHYMKOEEGD A% FHV
TFEHLT-.

4.4.2 # 2=

£9, 10 EHATHEHELRD, ¥HOKTE2K 8 ITRT.
il D, Classification loss & U Orientation loss &, i
AR E G DO HIE R, YR ZREHEE D, Discriminator
& Generator DZENZNIIB T HiEEZRT. ERLZHIEH
AP E R IO 0R Y, BBREFEENI < hBZ L
Bahsd

WIZ, BRWERERERAIZETLDD.

RETFEVHRTIECTH 2EH DO CNNIZLBHEL D I

2.0 . . . .
— Discriminator: Classification loss
— Discriminator: Orientation loss
— Generator: Classification loss
L5 —— Generator: Orientation loss
21.0
ol oy B S
0.5
0 Ou NI s ddliaiilitoi il boiad bl i i s llily
0 500 1000 1500 2000 2500 3000
Epochs

B8 FHOBR.

ARV DI, 4.3.2#iTHhRAEZE 512, LR L ZEGAASE
DEAENPSHALTNEZ DD B0, BEFEIE-ZE
BAEZEUkbEIONS. —F, FHEGOBI DL
o ThH, HKFHRITHANTEBHEHEDE TN VOIX
GANs IZ & - THiZ T2 ick b, FHMH @@TE%
HWOBRRSHEER/EFHHK TV EINEELEZLNS.

5. b Y IC

AT, YWHEDBALIZEBAERZ I3 SRR TR T HE
THDHILIZHEHL, LA LICTER U RS S MG %
AT 5 GANs ORfHA L, vz W TEEEGRZ L D

DEBMEESREFE T L FRII OV TR 21T 4 o 72

ERRTIE, BHES25ATEETHILICLD, YkoHE
BRI BB IR U R 2 R TE D Z & R RER L 7208,
BN S TNZEEIERINTUES ZAH 72, Tk
RO L B E 2 FARFIZZE I T ik, £/25
ELSAEFHRTWARWT — X 2 VT EBHEL A Ll L
NEREAD 12ThseEZOND. 5HOFEE LT, ¥HD
HERC, HEMEBOEZXHIZOVWTHRETI2HENH 5.

A TIIREEYER D ZBHEEIZ DOV TR o 72, S DH
B LT, BIZIEESERET 5L MMK% 2 RO EHE O A
M5 3L EOZERFOMRIZER T LI 812k, A—72

ANBT Dbk A4 MR DEBEA R A D & 5 RILRPE R
5N5.

HEE AEO—EIE, BEEREMRIC LS.
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