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Few-Shot Object Detection Technology Using Feature Vector Registration for Highly Accurate Detection of
New Objects without Retraining
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Technologies for detecting specific objects inimages using deep neural networks (DNNs) and other techniques are becoming increasingly important
to improve productivity, promote automation, and save labor. However, retraining of a DNN is necessary in order to detect new objects that did not
exist at the time of its introduction. The few-shot object detection technique makes retraining possible using only a few images, but this process
takes at least several hours even when high-speed hardware is used.

Toshiba Corporation has developed a few-shot object detection technology using feature vector registration that requires only a few images of a
new object together with the correct information, eliminating the need for retraining. We have also developed and applied an original self-supervised

learning method that automatically learns the shapes of objects in animage other than those targeted for training, improving the accuracy of detection

of new objects compared with conventional methods.

1. EAHE

4R, DNN 72 Sk iR A 52 i 2 B,
ANV DITE A BRIRE ORI MR RIC 72D, e
A7 BT DR RBIEEORRC, MiBScs
JEBRHENGE, SSRGS TCEMALHEAT
W3,

DNN 2 ARFC, BN ROEGRE EFEREHEL
THELTHS, BmiEERT 2, Lrl, ERORET
&, LR E RS GERE, REAHOTBYE
SMITEL LT ek END, FEMEOHL
i3I, DNNOHAEETHH, KEOERLE EFH
WEARTZ2MLERHZZEICINA, FHORHEDE
%720, Bl TOERIZEEL» -7,

Few-shot ¥ kB 2 47 1&, i o0 3T 440 1 o 1
EIEfRE#R 720, DNNZHEEIETHHIYEERT
TELFMiTHB, LHL, GPU (Graphics Processing
Unit) REDQERZN—FY =72 HLTH, FHICHNE
EIL Ao Tvrz, %72, DNNOFEEZLATHH

BZLEa— Vol 78 No. 4 (202347A)

RO AR TR E LT, FTRWIROmE G2 M
I 3 Attention-RPN@ 38 2 73, MHUSEE A9 L1k
BRI,

ZTTHZE, FHYEOERD S LR b
VEIEMT 22T, FBYEOEKROER L ERERE
MES %7210, DNNOFEELRL THBEYEOR TS
T RE 72 B~ 7 PV § T Few-shot ¥ i B 1 % BRSS
L9, &7z, HHBEOECHKMH b8 N LTCEA
THILT, FRYRORIEREEOmN L2 FEH L,

ZITIE, BT PV EST Few-shot ¥ 5 HiH
OWE R 2y by —IHEEE, NBT =%y AR
BHE E DR EER O FE FIz DWW TR B,

2. BT MVEEFE Few-shot fpEig HE T DI E

R~ 7 bV Few-shot YA R I o 2 — B it
LT, R MVOIEHEACH S b E s own
T2,

2.1 FEANIMVOER

R~ bV EEER Few-shot Wi b B fff T &, Z5A1

25

iz

o
af



FECHUEEOME ORI MV ALz b 0% T
v by AT (BHTREYGEERETIREARIMV) ELT
AEY—ITEEL, HRERcT oy A4 7 EHNT, Uik
DR OYHEOMIUALE L KES %2 RO 2 (1), FHY
FREtii s 2L 2E, FHATEELZDNN SIS 8
RO ARI MV ET ORI A T ELTAEY — IG5
%, ZHUTED, FFEHLRLCHODIFHRRICHIGTES,
2.2 BEHEHIFEAXDEA
—HEDOMAADBIRINCENET 27201013, RO
e, FUEEOYEORHEAR Y MVFE L3I IThiEL,
B 5B OYIRDRA Y MDUIGE B L Tnwb T E
DETHD, B2ITRTERD, HKiibbEE T, #
HHF -2 NCTERERI S Sh ook s
AipENDD, MO ICHFEET, RN
THEY) R EEEDBENTERY, 22T, ERER

B OFRYADEER
MSIHEH U ML
ZIEREROTONI AT xxy—

s
LLTER Jars<7

) (BT B 5541E)

!

S et
REwE)

MIAIRIHER

1. FHENT MVERE Few-shot A& L T OIBIE

B OF DR OBHR D SHHI LR R bV e 7 o b o4 7L L CIEfR
HMEEDICERT 57200, HHEET Ll HBphERiliT2s,
Overview of few-shot object detection technology using feature
vector registration

BB AR B IR E)
2P :
» KA

i

2. HEHMHYEBARDEAILLDHFHAY MNVDEBEDHE

HO#HiH AR CTE, EFHRIROCEERORARZ LB AHTL,
2L 7 [A R DR 7 PV SE LB § 2 &K S I E T 2,

Improvement of feature vector arrangement by introduction of
self-supervised learning method

26

D0, FREL TR TOWRS LW iEEE & O THE)
McEE 5, HOHEE S EH T A EfEFR L CEA L,
HRICH YRS LD SHUR LR R 2 bv e, H
—HHIR oW, BOBIEeC, Y, UWhikEal oM
B2 L 7B D IS U 7R~ 7 ML Eas, SIS
MET2LIICHETLILT, FRMEOBEITREEZN
kxE3,

3. AT FIVEERE Few-shot Mg HiLifTD
- S YL - 33

fEEmIcHw, Tabd AT 2A0E Ry by — 2L,
HHIPBHICHVCHECHE b H A REE AL Ay b
7 — I REEICOWTIRR B,

3.1 HERRICAWRR Y NT—UiEE

it KD Few-shot AR E AT B A § 22 27 — 277
ROYEBRENC G 2y b — 2 RE R, BEEO
&I Az, 227 =Y AT, Wik 20 %,
5 5 5 55T O W) 3l 3538 (Rol @ Region of Inter-
est) 9% %> b7 —2 (RPN : Region Proposal Net-
work ), JUORolNOWYIMEDSGFELIE OME « KRESD
MFAED DD AT — VI T T 5B,

B 27 POV B R Few-shot ¥ (AR i o HE i ic v 5
Fy by —ofEdEE, K3ICRT, 218l EBD,
FHHEET, FERIZ VRl T ey 4 7L LT
B —ICERLTHD, HmRHICEGSAIEINDE, Ny
7R — CEBEEH L, RPN CHEG 25 Rol 2T b LT,
B~y FCRE~ 2 VI E T 5, SHEETE,
BER7 Ve, YRS DT a by 4 T adA S HEPEC
HONWT, ZNTNDERINIYMETH HHEREHEEL,
DT 5,

YIRS ENCINZ, Rol 2R L TR HETE D AL
B KEZZ2EUFTLNBEICD S0 oA T 2IEHT 5,
TONLE « RESFEFEORIRIC, TubdyA4 7 IGU R
WEH7ANVG — %127 408 — LB EHAAATY
5, BINICT7ANVY —2ZBHTHILT, MR LIHEZO
e - RESZHUNCTETES,

TR EZ BT 25003, FIRYEOR#MR7 V%
L, TRk ATELTAERY =BT BILT, [k
CEIEEEITT 2,

32 EFFBICAVSXRYMNT—ViEE

K41z, FEAFEBFICHVS Ry by — SRR T,

HEHT — 2 OEROFTIEMIERO H 2RI OnT
&, BE D227 =Y HROYREE TV 2 E KB I
AT, ROIDFHERZ MV EXNINT BT 0 b A T 2RI

BZLEa2—Vol. 78 No. 4 (202347A)



—Ai%58S FEATURE ARTICLES

AXEY—
W DI OE - ERIER
JOr17
; =+ | o cBE |
Q » : AT
P AT NLERE LT
. TORFATELTER
((BE~s LRLD =
P S mpEaRicns | 1R
AHER 1
280 A e
S LCRE v
R [Sovs—kmE ] mronE- |

| > RESERE

(7O 1 ZICBURKEIRAZ LS —%HN )

3. #SRICAWBRY MT—I1EE

TarIATELTAER) — BRI AR ORI 7 P VcEED T, WRO L HTEONE - RESOREFEFETT 2,

Network architecture for inference

Jars<7
=g ==
=) 1] 0 E
HEBDZE RNy MRS T T S
A ] i
o)) 8 Loz MEDIE 2 s
g BIREDNN ~<SbL | ARORA
Kritit AN 7 | ERoEx |8
B v ) Luoms

NIhIL ———>
PAREDNN ’\S EROEE

S BRI MUBOIES
BEAETIL (=] —
S = | emwvs [T
T MAIRIEDNN. RO ek

Jarsr7) JERAE. TR
B b KEszige T

Selective SearchT¥I#AS LW iEigiz it

®4. FFHFBICAVERY FT—IHEE
WEOHMH O FEMA, LGRS R CEGORINRET2HOH
filid b FEEEITT 2,

Network architecture for pretraining

2R AEMACT, MEPREEMNTEVAE IS
HTHEITHET,

HiZ, FRYRORHEENERET B0, B
HYEFHFRHCTS, ACHEd 0 AE T, ERER
DHORSNTORWERITES LW B - 7B AL,
ZORINRI PV RO T B IATELTHE TS, ThE
DR Eicky, EMRER?EOTY, P& R
T DRI ZE RN TR WG ATICAIE T 2 X910 5,

Ho#bilid b 25Tk, #HiiboEHcfATsE
TNE, EEETIVEHBMET S CEE TS, B
EFNVEAMESVEFACEETHY, HATET VIZAEGE
ETNVOFEFIMISRDIEMRETE» SIRD 70 s 4 7%
EaE %2R, KOEMEZOERICIE, BT 7R

F v — D3P FEI % fil 4 5 Selective Search®% v,
BONIHHED ST 7 DI 10T 218 IRT 5, HRER
DIEMRETEZHEIET VI AL, HEE LR P
TR IATERLBLT, EEET VORI VDY
BT 2, 27, EfEEFVCANTEHEERT—2IC
&, FENET VAN L2EHRICN LT, R #AZ L
7bDEMVL, BB, HEETVOFENRELRDIEAD
NIAXA—=—iF, FEFEETINDIT A= —ZHOTREEF
TR EN Y THTT %,

4. FHEmEER

FEATiSEBRIC1E, Pascal VOCF —% &y M9% AL 72,
Pascal VOCF—#%+v b 20 fIHOWE%, FHHIC15
fEEEH, TAMHICSEBEICHEL, EIRT2EEELHL
723ty bEFHIAT -4 L UTHE Lz, B E ORI
12E, Ao mAP (Mean Average Precision) @50
ZHOTz, FEEOERE 1R, HLIZ108HEHALZ
LAOMEREZ, F#~2 bV Few-shot ¥k
HEefie, 1# e~/ Attention-RPNPCHB L7z,

FMMEOHEIR DG 24T - 15 B O HE E OFT
fiifs B AR5 (@RS, B2 LR Few-shot ¥k
M EARE, 3ty FOFMIIAT —2 D4 T T, Attention-
RPN % K &L EAlo72, Ko, SHEHT—21Cl%, M
BrE1IKRER LGS OBEREED, Attention-RPN &
21.2 %R LT, &R 2 VB R Few-shot WA H
Feffiix46.0 % &, KELEFELT,

k7o, HiEAEOmGEMHHLC, DNNZ2HEE LK
e OMIEEZM 5 IR, HARICkD, BT
DEELEHRDEREEIIEICUE L, BN VB

BEETETHIRYAZBEICRETE 32BN YT MLERE Few-shot A& H 51l 27

A%
=



W Attention-RPN [l BT ML ESRBIFew-shot¥ (AR H 1T

70
g
o
<
£
SR SPMEAS ST SMEF SRR STAEF
F—51 F—52 F—453 F—51 F—52 F—453
B2 EHR 101K
(a) BERIEW (BEBRL)
70 - M Attention-RPN [l 4812 ML R HFew-shot¥ g il
g
o
<
£

BHEF  EPMEE  SHEA BREFY SRR SHE
T—51 7—92 7—%3 7T=91 7—%2 7—%3
Bt Bit%1 015
(bl BEBH0

5. FRYMADRLIEEOFHEER

R POV B Few-shot W B 74T C©l&, Attention-RPN Iz~
T, EOEMTHMBREED M L, FRCESRZT0BAIC, KigsiH
TEEUGEE R TE L,

Results of evaluation of new object detection accuracy

I Few-shot ¥R B AT 1E, W noFiHT —21cs
WTH Attention-RPN % _E[a][ 577,

I, FHEMROBEIERE | K72 B8R LIS A& oM
ROESE %2, B612RT, Attention-RPN Tt E L7
AT IV —LHEBAEICERD D3 H 2705, R~ LB
4 Few-shot YA B ¢l BYNIC R c &7z,

5. HEHE

FRR D W 7 B DR & IE RG> S L7z
KR 27 MV 2 EGET 57210 C, DNNOESE 2L THiMH
Yk %R T & DR 7 POV R B Few-shot ¥ (A e i
HiffizpIs L, BO#AiHvAH T REEATLILT,
FHYEOREREEZEOONDEEER L,

Stkd, MERRICEEZNA TREEE2M EsvsL
Loic, RHloEmMLEXS,

Xk

(1) Wang, X. et al. "Frustratingly Simple Few-Shot Object Detection".
Proceedings of the 37th International Conference on Machine Learning.
Montreal, 2020-07, PMLR. 2020, p.9919-9928.

28

=2

TRIEH: &

EhE->TF I EEULKRERtahi

IEfRIER /N

&> CHERE - FlEE EUNREEHE N
‘I hic
BERUICHBEYE Attention-RPN LSi- QAN V=5 il
Few-shot¥ A i

X 6. FRMEDREEROLE
MR e B HO Rl e S LAY, ELLMEICELLAT
T —THINTE L L fEAL 2.

Comparison of new object detection results

(2) Fan, Q. et al. "Few-Shot Object Detection with Attention-RPN
and Multi-Relation Detector". Proceedings of the IEEE/CVF
Conference on Computer Vision and Pattern Recognition (CVPR2020).
Seattle, WA, 2020-06, IEEE. 2020, p.4013-4022.

(3) Kobayashi, D. "Self-supervised Prototype Conditional Few-Shot
Object Detection". Image Analysis and Processing — ICIAP 2022:
21st International Conference. Lecce, Italy, 2022-05, Italian
Association for Computer Vision, Pattern Recognition and
Machine Learning (CVPL- ex-GIRPR). Springer, 2022, p.681-692.

(4) Ren, S. et al. "Faster R-CNN: Towards Real-time Object Detection
with Region Proposal Networks". Proceedings of the 28th Conference
on Neural Information Processing Systems (NeurIPS 2015).
Montreal, Canada, 2015-12, NeurIPS. 2015, p.91-99.

(5) Uijlings, J. R. et al. Selective Search for Object Recognition.
International Journal of Computer Vision. 2013, 104, 2, p.154-171.

(6) Everingham, M. et al. The Pascal Visual Object Classes (VOC)
Challenge. International Journal of Computer Vision. 2010, 88,
2, p.303-338.

IR K% KOBAYASHI Daisuke
Wzehs L o —

MBS AT BWFSERT A7 47 Al9 RS R —
WEAEEA T 1 TSR

‘“- Media Al Lab.

BZLEa2—Vol. 78 No. 4 (202347A)



