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Discount Label Recognition Function Using Adaptive Data Augmentation Technique to Reduce Risk of
Misrecognition in Deep Neural Networks
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Self-checkout systems, which provide an environment allowing customers to register purchased products by themselves based on image infor-
mation captured by a camera on a terminal such as a tablet or smartphone, have become widely disseminated in the retail industry in recent years.
However, as price information includes discount labels with different designs of individual stores in addition to the price barcode label of each product,
itis essential to reduce the risk of discount label misrecognition so as to avoid mistakes in the amount payable for purchases.

Toshiba Tec Corporation has been developing a discount label recognition function for lightweight applications running on tablets and smart-
phones. We have now further enhanced the discount label recognition function using an adaptive data augmentation technique instead of the static
data augmentation technique conventionally used for training deep neural networks. This technique incorporates the following features: (1) sufficient
reduction of misrecognition risk through the application of a dynamic data augmentation algorithm appropriate for discount label designs and
(2) adaptive image processing without the use of previous knowledge related to discount label designs. These features make it possible to rapidly

accommodate various types of discount label designs at low cost.
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Flow of processes to recognize discount label
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Examples of images of discount labels captured by smartphone
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Examples of processed and synthesized images of discount label
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Examples of application of adaptive data augmentation method

&, WEEIN TALBRE HIET L CIEfRI V2P 27 0T
AWCEBEL, VP2 VY FLELTRS (K4(e)),

&I, WIGHT —ZIRREFIECIER L7287 —
SERMHALT, EERAROYEE2FETT D,

5. ThRAREE

IR T — S IR FIEOR R %, FNRT — Y IRTF
FERENRELT, WEELT,

ZITl, MIBofEsEs— (B R) I, INTARE
ELTHS)DERIM T2 F2EML, EikSnzsoe
ERSIN BB OEANEMRTHLGEL T2, &
WMOEAVERT FGA—y—LLT, EHFEEZEALL,
WRER I, ERESN o LERS RV ICH BB
FRomE S8 BicBiT 3, EiiS N80 0mEs
MhroBREcoRS2EfREaL LT, a/REEELL
(B5), Mo FHmIET & MREL, S RO S
A== BIRALT,

W R ET 2EN T — IR FIE TR, BRI L
SWEM T OH A EEOBG BTG T 5277 ADYH
F=ZE LTk, ERESLEWEZBEAZSEAIY
AP TVELTIRS &Ic LTz, LEWEIZ, 0450.5

48

2\

ZJH ’I '
gl é EREE=a/R
\

l EREER

B5. EREOES
ERDE S WERT NI A=y =L LT, EREEE2EREL.,
Definition of cover rate

FCTESTHELTCIOMOFEL, HlZIX, LEWVEOT
&, RN T2 L wiE 72 EE O BTG T 5
2 IADHEETFT—=H L LTIR, DT ThERM T2 L7
b GEREE>0) 32T Y7 MYy el TS, &
WHTETHD, BODOLEWEHICNLT, ZNEFhET IV
DHEEFT LI, SRIOMEETIE, ERShzEREH
WTHERL )P 27 VY TV ET D EI 2 T 5
TEEIZEREL, LEWHEZBADEIPIcE> THBINIC
IR 372,

LEWAE S LICHN T — 2 IRRF k2 O TR L 7258
F—2ICEB9WEODEFINE, ABEDOHEIGNT — 2 IKRET
FEERAOCTER LSBT —2I1c k2 EF V2 b, it
10 B DEFMITONT, FRkRE 2 5HIL 72,

AT — 22y Mg, SRR E R U St o BN 72
JEMELT, 9@ DEREDT —o78, HEOMEE T
52590, 23,384 DT — ¥ % 4B L 72,
FHEAT =22y TR, ET—2EL TV RITR
EERERT, FISIEEHHIA R R ER TH > THEEDOE
BIBICINT 57 9 A% IERRE UTc, D HERS RO IEfE T —
Y E—HITNEIER, DEERPVY T2 THIUL
VY x7b, ZRUATHNEAIEMRE UTEL, 25T
FHEI{5 453,384 THl>C, IEMFHE, VY7 bE ROR
EfRERHL 72,

K6z, T —FIRFIEOLEVEI LD IEYDE
Tk, BIGHT =2 IRRFEOETVEWT, S
F—SLy b eI EED, [EMREAEMRELZRT,

BINT — 2R TETIE, LEWEEZRETHE, [ER
W RIEIIEIN T2, Td) Y 22 VR T 5056 T
Hb, —H, AIEFERDLSWIEOIEINE & DI 2{E

EZLEa2—Vol. 77 No. 5 (202249A)



100
80
60
40
20

IEREER (%)

0
(0 00625 0.125 0.1875 0.25 03125 0375 04375 05 @EGHT—5

NG HERFE
BT —FIRTF R (BFELELVE)
(a) IEfE=

TIERREE (%)

0
0 00625 0.125 0.1875 025 03125 0.375 04375 05 BT —5

NG IERFE
BT — SR FE (BF L EVE)
(b) FIEfEER

6. EISHT —2RRFIELFRNT —2RFEDHRIRLER

FERDBIF — S RF UL, LEOHEIC - CEMHK - FIEMHHZAL
A, WENT - BRTFEE, LEOEOREELECTS, FER
o OUHIA LD I EMHEET LT,

Results of comparative evaluation of conventional and adaptive data
augmentation methods

mA R 6NT, 7z, LEWEE0.0625L0.125D/ DL
IPICRETNEARIEMEEZ 02 ah s, [EREER
KbcEBLfEES NS,

—H, HWEHNT = IERTFEORNIEBEI0OTHD, &
7 — SRR FEDO R IEMRR 0 DL EICHRT, EWIEMF
KEEMLTCD, LEOEZETES —LOTHA ITh
bETRBELLATH, RIERREZIR CEVIEREEE
B TEBEPRILTE T,

FEEITIE, N TRIRERL 28— 2Hb, (HEZ
V=V DTHA A DR THERTD/ T A =& — % iR
BT B2 LIFHENTIER Y, ZOXI BT, WINKT—
SIIRFIEDRR A FHET 5,

6. HEHE

R DOEN 227 — Z IR FIE O IEZ R IR 5586 1
F— SR FEICOWTIRR, 2O RO — %2 WE L
Too WG T — S IRRFHEEA VL ILT, Bl RET
BHLWHEBES — VDT VA v OREFIAD T, 2
B — o2 HBETE S,

AFITE-> CoFIRIHEEZ B, JERCEIcR ks
51 &> — BRI TG TEBRIMmE, AL T,

—Ai%58S FEATURE ARTICLES

X R

(1)

@)

WE7v 7 (), “ELERA ZEHBERLLILY VAT A FEY I
V77, <https://www.toshibatec.co.jp/products/pos/pipit/>, (&
I 2022-04-25).

Selvaraju R. et al. "Grad-CAM: Visual Explanations from Deep
Networks via Gradient-Based Localization". IEEE International
Conference on Computer Vision (ICCV). Venice, 2017-10, IEEE.
10.1109/ICCV.2017.74.

78F MER  TAKENO Yuishi, Ph.D.
HWEFvr ()

B VY —F&FRay 7 AV ey —
-l (T2)

Toshiba Tec Corp.

fEf #Et NOBUOKA Tetsuya

HiETv o (KR)

V7= = V) a—va v HERE 73 24l 4 —
Toshiba Tec Corp.

REFBRMICEISN T — 5 IRRFEZ AV TREBH ) RV 2ER U B3] & > —)LR#ikeE 49

fi

xia

X



