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Abstract: This paper proposes an identity verification system for attendees of large-scale events using face
recognition of selfies taken with their cellphone cameras Such a system has been required to prevent illegal resale
such as ticket scalping. The problem in verifying ticket holders is how to simultaneously verify identities efficiently
and prevent individuals from impersonating others at a large-scale event in which tens of thousands of people
participate. We developed Ticket ID Systems that identified the purchaser and holder of a ticket by using a face-
recognition system, which required ID equipment such as a tablet terminal with a camera, a card reader, and a ticket-
issue printer in 2014. Since the systems were proven effective for preventing illegal resale by verifying attendees at
large concerts of popular music groups, they have been used at more than 100 concerts. However, they have been
required to simplify ID equipment from an operational view-point. Also, it is necessary to secure cooperative face-
image from an technical view-point of face-recognition accuracy, because face recognition failed when the input
face images of the individuals were not cooperative, that is to say, when the individuals had their eyes closed , were
not looking directly forward, or had hair covering their face. The proposed system utilizes attendees’ selfies as input
images of face recognition, which makes ID equipment unnecessary by using their cellphone cameras and secures
cooperative input face-image by taking their pictures for themselves. The prototype system achieved 97.5% face
recognition accuracy at the results of preliminary tests of 240 pictures taken under various illumination and

background conditions
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Fig. 8 Flowchart of Verification Control
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Fig. 9 Examples of Messages
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INTG A= LR T A =5, A _X MY HORNFERD
BE AT A= BB B[13]. WHIST A—H1E, Xt L7z
LHETOH OIS TH V BHFIEKTFE LRV DT
HD. e X, RERY, RKIE, BE, A TR0{bRER
EThDH. SINRT A—F1T, EHORZGTRRICET S
HOT, MIASLER, BHROMBERETHD. BT
A—=HX, ARV MREEAGEDOA L E2 T 7 aIlH

TLHLOTHD. T2 2, MNAGHELWET D0, 17
BPRET 556, mEDTLOICAGE L #HILSE D0,

T AT DIz R DDy, RN DT DI A6 EHREGE
EIITTHNRETHD. BEVAT LTIE, ABEDOH
BOICE S THRNRT A—F LEENRT A —F NABHEIC
HIEAEEE 72D, L L, SO/ T A =2 OFRICiE, AGHE
CHIEIREE R S OBFAET D. %%N?x~&0%@ﬁ’
BALCTiE, milROEERR CRE Sz b OSBRI
ATy MEIT 220, % T, 4A/bAﬁ Wz
LR LR OER Y — 2 2 BE LT PIRFERZITV,
BARSAIEAE B 2 595 .
52 RERAFE

TFAHERRE LT 30 AOBBRENHE L ERICHL TR
RAHEMTHEEWMRE RO THRY LEBEIRIC L 5HR
AEEBREIT ). WAL, 42 HiOARANFERTFNEICHE - TFE
B4 5. £, Stepl OFIETHEHEEEZHE L, Step2 DY
BH L LTCHET =y 7 21TV, RAFERT 7Y % #54
KicF v om— R4 5, IRIT, Step3 DA N M &P & FHE
L CHRGEEAT Y. AV hAGORHEE L LT, BR
I FTREZR B 2 WG4, BEAR R ATRE 72 IRF VN BR B Cll i 2 B
B5FBYT7 b 7Ty vatHOVBEED 2 &, 4R
MEBZoOERETE LT, BN, B, ANBA, xS
L7RHED 4 e CHRBRT 5. oFD, AT ELL T8O
DRE—2T 30 ARBHRY LIZ&FF 240 Mo BERRRERS 3
IG5, HRABE A K 10 IR
53 SEERFER

240 EifRIZxE U CRRREIC R L iR Y, 6 B CTh -
7o. PRERAERSEEIX 97.5% (KRAJERHE 25%) THDH. W
HIZEEh & A AN T 2 BEARREAE R (M5 fa
BE) ORRER 21T

F 2 WRE LW RETICKIT D ERREEE

Table 3 Results of Various Illumination and Background

Conditions

BN | BA | NBRA | O
50 0/30 1/30 5/30 0/30
VI RNTTvia 0/30 0/30 0/30 0/30
BAAORBER 1 BUE, BEZO5-> TV HHEBETH -

7o BEIMWIZ D ZRE AR L CRIL BB -
72, NRAZE R E U TR LT 5 i o IR IR
%, HHROANOEZFHBSGLE LTRBELTRE LZ2
Thol=Fl, Y7 7T vy amAnizmigEEof
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