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Reducing number of acquisition images by synthesizing training samples using aspects for object detection

Kouki UENO, Masashi NISHIYAMA, and Yoshio IWAI

We propose a novel method for synthesizing training samples to obtain high accuracy of object detection under the

condition that the number of acquisition images is small. The convolutional neuronal networks for object detection require

the large number of acquisition images that the angles of postures of each object are varied. Thus, it is very time-consuming

to collect training samples. On the other hand, our method synthesizes training samples from the small number of aspect

images that determine the variation of appearances of objects. We design how to collect aspect images based on the

knowledge that there is a bias in the postures of objects. Experimental results show that our method significantly reduces

the number of acquisition images while keeping high detection accuracy of a comparison method that requires the large

number of acquisition images.
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Fig.1 The purpose of our method.
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Fig.3 Example of aspects of a planar object.
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Fig.4 Example of aspects of a rectangular object.
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Fig.5 Approximation of a cylinder object using a positive P-prism.
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Fig.6 Example of aspects of a cylinder object.
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Fig.7 Overview of our method.
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Fig.13 Synthesized training samples for generating a detector.
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Fig.15 Example of detected region and labeled region. The purple box repre-
sents labeled region. The green box represents detected region.

SNEBHEEIE 1 HTH 2 2 NS o7, ThE, BHi
AR 2 =T N2y b= NINTEROELRY S
I FEFZHEIR A, YOLOvV2 WIZ 923 X 1T \» 3 Non-Maximum
Suppression (NMS) ZLHIZ & > T 1 ICHEEI N TV AT
b 5. WS NI T & FOR S U ATESEL L o T 10U
ZEMELL 05 L ETHIRIEME L7z, NMS LEIEICE W T
Lok xt U CRE O FEEE B I - 541, 10U
DFMFLERED R L 7.

42 BHRBGAELSEBEULIEY > 7L & DL
FRETFIRIC L D IREREERS Lz LTHHEEOMEEE
ERDLIENTELDE)PIRGEL 2. REFETIZ41HiT
W72 108 KoM %2 v 7z, 2 2 CHICHW 2 T3k
T, FURICOWTEREE 15 BH MBI T TR L &
16176 OWIKMIGR%E FVa 72, DUT TR IR TFIE A LIRS, &
VIR DIREBE N O TS 1Z, RETHE, HIRTFHEA LD
ICETAIHERMU E L, 2EBIY v 7 LidiliH e b 3.3
fioFETERL, ZOBIFME ED T =20 e L.
16 (a) T ALY F 1IZDWT, (b)) TTFTALEY F2
oW THRIBKEZTRT, Kbk, 2uik, BX0, Bk
RGOWMHEDVY LFEHRFELEZTIBRLL. Ebo0T7—%
v T, REFEIIIEFE A LR TR ABRHEE
Thot, EBAERLD, RBEFEEH VS Loz
1/149 \ZHI L 72 & LT b HIEET & S LoE252 2 &
WTEL I ERMERLT.

43 AiEES VY LICERLILIBEE & DL
REFHEICLVEZ2ER L GG E, 58 Az E
RLEGEORIEBEZ B L. 2 2 cHicHv 3 TiET
1%, 4.2 ficHW72 16176 KOPIEREIER O T2 6 7 v & L2l
AR 2 FE Lz, AN TR Tk B LIRS, A R
DN D EERZEMZ, RETFE, HKTFEB Lbice2T4al11iL
FU & L7, MImEEfROGFHEIEmE &b 108 e Lk,
B17 (@) TF A Fxy F 1122V, (b)) TFAREY F 212



B Our method M Comparison method A

100 100
g g
> z
£ e
> >
8 g
< <
40 40

All objects Planar  Rectangular Cylinder

»

o Accuracy [%] &
o Accuracy [%] &

All objects Planar
(b)

Fig.16 Detection accuracy using our method or the comparison method A.
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Fig.17 Detection accuracy using our method or the comparison method B.
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Fig.18 Detection accuracy using our method or the comparison method C.
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Fig.19 Detection accuracy while changing the parameter of the positive P-
prism.
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Fig.20 Detection accuracy using our method or the comparison method D.
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Fig.21 Target objects selected from the public dataset.
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Fig.22 Definition of the object coordinate system.

Fig.23 Test set generated from the public dataset.
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Fig.24 Examples of CG training samples.
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