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Abstract: In everyday life, people encounter many situations that require them to select something, and
there are many opportunities to select a product. When selecting a product, people often face such problems
that they spend too much time making a choice or tend to pick only popular items. As a solution for this, we
focused on visual characteristics called pop-out, assuming that presenting the pop-out can induce people to
select the target product. In this study, we implemented the signage vending machine, which has a function
of pop-out and conducted a long-term experiment to investigate pop-out’s usefulness. As a result, we revealed
that the selectivity of the pop-out product is high, and the selection time of the pop-out product was short,
and the effect of pop-out differs depending on the difference in pop-out presentation position, familiarity
with pop-out, and temperature at the purchase time.
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Fig. 1 Behavioral model of product purchase.
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Fig. 2 Pop-out example.
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Fig. 3 Pop-out method in product selection.
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Fig. 4 Signage-type vending machine developed and installed.
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2082



1BERAIEF =R EE Vol.62 No.12 2079-2089 (Dec. 2021)

3.3 #ER
RLIEZEHMMCBITBERY T hOEIRKE R LT
LDTHAH. 2T, Ry 777 bOEIRKDEEHIZ

fyf?ﬁb%b“ﬁ@ﬁ%ﬁ%%ﬁ%@%kﬂ%fﬂo
THTRODLZENTEAL, T2, ZOWFEERY 77
7 b ENEE L GREIR L2205 E, PWfrEcE -3
DERFELETL, ZORENL % ERl> TWILERY 77
7 M ENTZBDITERENR T VW EIZ% 5.

COfEF LY, COLD ¥, HOT/COLD #ifmj712 5
WTHEDPS 1282 TEBY, Ry 777 &b 0idE
RN W L2V%h b

X 61X, RHMICBIFLEY FT Y #E ﬁ%t% SEEN
%@ﬁ%®¥ﬁﬁﬁﬁﬁ%?tt§®f%5 T

FEIRBER &1L, weAl Aﬁ#&kénf#%ﬁmﬁ%mé
N5 FTORMOTEOZ LEIFT. I OFIREEE O 5T
IZBWT, ANIRBERSGEN (k2B AL TS
P A RN L7235 8) OAOTERE MM L7z, JelcHmz
IR CTOO A A LA T 55 BIREIcon
T, HEWGOCHIERG NIEZR# LA IV e, E
B BRI L7284 IV T OB E N
k&, E7, 2B o7z (6,037 439 1F) =
WS, INLOMRE GRS BAL 7.

2, BBk AITE) (GFCeEE A LLYE L
FCHEMERATOLERR, HFENITHATETBIA
R ENBELTWEEEZLON TV LHERRE) %8
B3 b0, SR ROET 5%% 505 1.06 BT &,

1 SMONGER, BIREE ARy 777 FERE
Table 1 Number of sales, number of selections and pop-out

selection rate for each period.

EENDY T
o R
il (R 777 &b - WIFHE | R
SRR
COLD 3756 (1859) 74 | 5633 | 1.31
HOT/COLD 2281 (1116) | 41 | 33.81 | 1.21
A HI 6037 (2975) | 115 | 90.15 | 1.28
604k 14674 344 919¢ 944 23864
6.0 S
ﬁS.U
B 40
Eao
52.0
B
1.0
0.0
COLDRAN HOT/COLD3tARS 23m

s Ry 77O rRRE oy TTY FERRE

6 Kv 7Ty MERE - IREIEE ORI H
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sentation position.
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B 11 ¥y —JEI X A0
Fig. 11 Classification of products by package color.

& 3 COLD MIHICBU /8y r = V@G L 2Ky 777 Mg
i DR
Table 3 In the COLD period selection rate of pop-out prod-

ucts by package color classification.

Ry TT7o b0 | BN
sy . | o | e
FEOIRTEEL %%
Rt 993 27 30.09 0.90
FEh 345 8 10.45 0.77
el R 275 12 8.33 1.44
% 150 27 4.55 5.94
2 96 0 291 0.00
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Table 4 In the HOT/COLD period selection rate of pop-out

products by package color classification.

P B Il Bl I e
SNt DI FEEK 5%

36 608 21 18.42 1.14

ESi) 120 5 3.64 1.38

H 206 6 624 | 0.96

%W 108 8 327 | 244

2 74 1 224 | 045
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Table 5 Selection rate of pop-out products on different week-

days and holidays.

FR/ | Ry TF T RbY R
. . WERE | b
[ZNE! O IR e %5
e 2235 84 67.7 1.24
[N=! 740 31 224 1.38
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=40
§a.n
Hao
B1.0
o0 MRy T79 FRRE My 7o FERRE RuFTForiEL
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Fig. 12 Difference between weekdays and holidays average se-

lection time of pop-out selectors, non-selectors and

normal condition.
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Table 6 Selection rate of pop-out products at different temper-
atures (When pop-out is applied to HOT products).

P I Rl (™o e
SO IRFEH 55
10 JELLF 28 1 0.85 1.18
10~15 J£ 97 3 2.94 1.02
15~20 J& 59 0 1.79 0.00
20~25 & 19 0 0.58 0.00
25~30 Ji * * *
30 EELL R 0 * * *

KT AROENCIZLZEY 77V bEMHOERE (COLD @il

Ry TT7w LA
Table 7 Selection rate of pop-out products at different temper-
atures (When pop-out is applied to COLD products).
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Sk DR TERL %5

10 BELLF 143 7 433 1.62
10~15 F£ 414 18 12.55 1.43
15~20 i 463 15 14.03 1.07
20~25 Ji 849 | 38 25.73 1.48
25~30 J& 655 20 19.85 1.01
30 EELLE 248 13 7.52 1.73

AL, SHEAT).

® 613, HOTBEMICR Yy 777 b L2BED, ik
EWIZEDRY 7T N ENFEMOBIRKEZ R LD
DTHAH. 25~30 F& 30 EUEOHIZOWTIE, $XT
COLD #ih % Bi5e L Tz COLD 720 0 & 7 -
TWh, TOERIY, HOT IS Ey 77 L7225
&, mEZEI0EUTTHALECHE 10~15 EOHIC
BT, KEF 122 TBY, Ky 777 b 3N/
DRV E N LD b, T2, 15~20 & 20~25
D HALEIUE AT 0 725 7.

KIZ, ®RTIECOLD Bmlc Ry 777 b L72GED,
RIRDBENZ X B OEREEE 2 RLA-bDTH D, T
NFELY, COLD EHIZRy 77 LA, T
R HBZTBY, Ky 777 b SNZR5MLORIEK
WENWZ LM BN, ZORTHREEMmDY 10 BELLT
E30ELLEOHIZBWT, 215 2 A THEY, Ky
TT R SN DB EEDHEICEH N LGS

UEDHRE LY, HOT BMiZRy 777 b L2GA,
REAIRDT 10 EU T CTHLEVH L 10~15 EOHIZBW
T, EF 1 2B W20, SiRAMECEW IR
WEKAIZAR Y TT Y P EFRT A LA IR TV E N
5.

2086



1BERAIEF =R EE Vol.62 No.12 2079-2089 (Dec. 2021)

$72, COLD Bz Ay 77w b Lz a i3 R
W1 EBZ TV, TOHRTHREZIRA 10 BEL T &
0L EDOHIZBWT, D15 22 THEY, Ky 7
T b ENTEOBIEEDHFITE N LS. G
IZBWHZIT TR, BIFIcEVHIZDWTEH COLD i
MR E NS o 72013, FEERICM L 72 HEIToH
HRE SN TVDODRERNTH D, v HIEEERE 2 %)
WTWAELDTHol-bFEzbND, 2F ), BNICHE)
WFEHEATRRE SN TV LIRIRIZBWT, WiglcES v HP%E
WHIZBWTEH 2 WERBRINDOR Y 777 MIRIEI D 5
WREVEDSRIER S 7.

ZOLHIE, By TT Y FOMEIRIRIHE SN
meLTid, RIROZBICE 5T, =KD L7 HD
RE @720 PBEP VD) BB TE7-072LEZLNL.

4.5 2HOER

[SthDENZEBR Y 777 FHFERBERRICED LS
GEE R RIFTH] IOV THH LRIy, Ky 77
7 N EIIRT ANE, WOy =V, =Ry
TT T EANOEN, BAROSIR: EDF5EMEDENIZL 5
T, By 777 P OFEIREER, 145 O SEIRINER 12522
ERIZTZE o,

X oT, WFET AR5 HOT % D% COLD % D7), HE
AT AHHORZLANMR, FWAT L AOMRIRERL &
DA R IZOoWTHIT L, BEAFD=— XIH - 724
RETLIETLNVHENGEONDL LEZ LN,

COTEDOWHERY TT Yy R &L EVI)FER, A
We i L7-BEIRGRO LD %, TN A=
ERRICICHTRECTH D EEZ ON D, HEIRFEEDIZY
BHITESE D %) TUINTA 5=V IS ERLTH
D, RNz dEET LI LR, HAbOrHERSESL LW
AARMEOHWIZH L TWE, T2, FUVILMIA L=
P TERL, TAATLA ETOY v FI12L- TRy
T25DOFTRTCOVIEAEOLRE L L. 2L 21E, £+ v b
YavErZOWeb A MR EIIBWT, 75— T—
TavOHLEMIIONVTD, FRIZEDL) O L
2, Ky 777 Mo CGERZFETZ L LEILND.
—J7, TFurZhBmEIcBWChbEy T ML AFHE
BT ENEZONL, 122, 7T7r—AMT—FRJE
DAZ2—=RIERLVOERLE E12BWT, BHICL ST
FNEDONRE Ry TTI FERHI LT, BIREZFHLL,
JEEOWME: EOMBEERILTE D LEZONS.

5. b

AWFFETIE, BamOBIRIZED 2 LI X - TR 2 4%
LTLE) Z&R, ANADHmIEA ) 2NRIEN LT W (A
CHDHILzMBELEL, INSDRMBEOHRTIEL LT,
ANHOBRBEEETH LR 777 P B LEEROHO

© 2021 Information Processing Society of Japan

1ODHRIIRT A LIS X D BINEFHET 5 T2
FL. ZORyTTY FNOFRAMERET 72012, FE
R CH L HERTEH CTOEREZITo 72,

EEEOWER, Ry 777 MR L&l Ry 77
FENLE@mDEIR Y TT7 7 FENTWRWEGL D D
WENRPT W&, TRy TTT FE2T) I & TER
WCETARFMPEmINSEZEEHLMI L, 561,
HOT/COLD HifIZR v 77 w7 MBI G O iR i A%
e SN AN, COLD MiMIZzhEr D s, &M
DEVIZE TRy 777 MHBEPUC LT TR RICED D
B A REVEATRIE S 7z,

ZFIT, FSMER Ny =V, KH EFHRRIRR
EDOEMIZE 5T, By FT7 7 PARERIRI AT
IZEMNTHEEZ, FMLIieiTolz. ZORRE, Ky
TT7 Y NERRTAME, B0y r—Jf, 2—-F0
Ky 777 bAOEN, BAREORIR: ED5MDENIC
EoT, Ry 77 NESORINES, 750 IR 12
WA RIS 2 LG h o7,

INHORELY, BHBRROBBIZBWTEY 777 b
RPRTHIEICE T, AMOBWNTH L RIRDE VD
BER, WRIA R S IR A 2 © & 2 BRI S 7
B, XVKRy TTY NORMRERET S720121F, KRR
R, WEAT B ANDUBIRCFhi 7 SRk 4 2 BB LT
IRZXTKRY TT I FORREAT)LEEDPH L EEZD
ns.

LtlE, HEIRTERICHEBATIEA LISR B Ao
7, MRRERDOENICL > TRy 777 FORRICEE
BB E, SRGH LI2Ry 777 b 2 RRT AIE,

WL SHUICEDEIFICH o HEERATH 2 EDTURRIC
D, "o 777 M2 LDERATELLHIChbEEZLN
H. F7o, HEEDS [12) OFFE LD, BOEVDIINIZD,
FHaRES, HAESRERYy 777 b9 5 BRIIEEATA
TAHLZEDRHOENII > TWAETD, FNEDRNKRy TT v
MLZBICED L) BB E2 RITTNICOVWTHRAEL,
I—HFOWEEREED LI LN TELIRTEIZONT
bHETL T, 612, FRM% % SHEHE AL oR)
WICOEHL, TN E2BRIROBICIRT LI LICE-T
BTN ZALA A SN B DIZOVTH T EAT ) FET
H5.

HE AWrzeo—#81%, JST ACCEL (77 » N &H
JPMJAC1602) DXFEEZIT2bDTH 5.

SENH

(1] e, PHERsE Ky 777 &R L2 Bo 2 —H
DEFATE)DZALDIAHT, TFHRLH st e 2 —~
yay¥a—%4r%523 3y (HCD, Vol.2018-HCI-
177, No.15, pp.1-8 (2018).

[2]  MIEZEH, 1N, BUESAIA, SAERsE DRy 7y

2087



1BERAIEF =R EE Vol.62 No.12 2079-2089 (Dec. 2021)

3]

[4]

[5]

[7]

8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

MZ &5 2= OBRPUTENEF I 2 04T, THHLE
FRWFEHRE -~y ar¥a—S A48T ay
(HCI), Vol.2018-HCI-179, No.2, pp.1-8 (2018).
Ak, PR, AvESEHE BTN & AR
D mEFATE) QWL EHEE, FHHOLIL AR5 78 4z
2%, Vol.2016, No.1, pp.605-606 (2016).
AT, KEEFRRS, T 1, Wi, MEEssE
JEEHIC BT B R RO R CE  2 T A DR, 1
HOLP 25 71 M4 E K4, pp.303-304 (2009).
KEPHETZ © Web Wi 235 A EHGEFATE) & MO BIR,
WHZTEER A 71 7443, Vol.24.38, pp.31-36 (2000).
FEEER, N3, HORERAT, AR L ALETT
B BT S & BEROBIFR, 2005 FBGIFRA 71 7
FRAERKE, Vol.2005 (2005).
Schwartz, B.: The Paradox of Choice: Why More Is
Less, Harper Perennia (2004).
Maljkovic, V. and Nakayama, K.: Priming of pop-out:
I. Role of features, MemoryéCognition, Vol.22, pp.657—
672 (1994).
Diliberto, K.A., Altarriba, J. and Neill, W.T.: Novel
popout without novelty, MemoryéCognition, Vol.26,
pp.429-434 (1998).
Nothdurft, H.C.: Texture segmentation and pop-out
from orientation contrast, Vision Research, Vol.31, No.6,
pp.1073-1078 (1991).
Hershler, O. and Hochstein, S.: At first sight: A high-
level pop out effect for faces, Vision Research, Vol.45,
pp.1707-1724 (2005).
MiE—Z, RREFE  HERR-BR LT X, A
£, Vol.3, No.4, pp.119-138 (1995).
Baldassi, S. and Burr, D.C.: “Pop-out” of targets mod-
ulated in luminance or colour, the effect of intrinsic and
extrinsic uncertainty, Vision Research, Vol.44, No.12,
pp.1227-1233 (2004).
M BUERRICB T A EAAIIONWT, HED
BH#, Vol.24, No.2, pp.36-40 (2003).
MEKE, EHEA REINEEAmS Ky 77y M H
BRI AT TR, VR LHFAIZE, No.ds,
pp.15-22 (2006).
Muller, J., Wilmsmann, D., Exeler, J., Buzeck, M.,
Schmidt, A., Jay, T. and Kruger, A.. Display
Blindness—The Effect of Expectations on Attention to-
wards Digital Signage, Pervasive Computing, pp.1-8
(2009).
WINEAE 798 VA 4 — D5 U 5 2 5 3
IZDOWC—T7 A4 bT v Er ZiEIC L e RREE, 7o
E—TaFN - w—=F T4 Y IHI%E, pp.20-38 (2010).
Bradley, S.: 3 Design Layouts: Gutenberg Diagram, Z-
Pattern, And F-Pattern, available from
(http://vanseodesign.com/web-design/3-design-
layouts/) (accessed 2021-04-05).

#a xR

1997 4E42. 2020 SEFG KRR A 5L
S A T4 T A T AR
¥, BUE, RSP RF B Rl
WIFERHE L atE R e, Ky 77
7 M X 2P EIRGEEC, FT AT
ROME R T AIFEICieH. 2

(FAXEH)

© 2021 Information Processing Society of Japan

LA #hFA

1995 4. 2020 G RFRFRESE
G Y S RE i S e Y
JBHEEBI Ry 777 NEOM
HEMEEZGH L, O oERRlE
TEISER S LIS, Bt
(T2).

A FtE

1998 4FA:=. 2021 {ERAR KA A 5T
e A T4 T A T AR
¥ I IBFLEAI T —
oa YIARICET ARG EY IS HE T
e (BRER).

ErKR E=FF

1997 4EA4E. 2021 SEBRA R AR ARG
Uit BB A e R LR AR T .
Ty b EFEHELTOMAELTIE
Db LUIER, 77 v a X LT
THFEREZ RO NI 2 BHik AR 12
BT B IFFRIGEN e, 151 (B5).

it FE5E

1976 4F4:. 2004 ERBR KRR T
FIIFEAHE L RERARE T, R4
AT B N 16 ol AS BIF 72 B A 52 Bl o8
B. 2006 4 5K 5 KB G T
ZERHEEBI T, 2009 48 [F) 45 5E dEHdZ,
2013 fEBHIG R E SO 50 S i A

(E%H)

TA T A T AFERESEE, 2018 dEREEZ, HAEICE
L, —FE AT a R, RFSUEIEEA, F

EORE RS

Gr FA4r.

ORFFEENZHEF. Wit (T5).

T TN
=8 =iA

1985 4EFFIR K AP LR 1 LRl 26
¥, FFEELEAESH A B
HREFEHE - N5 84 O FTitmER M o S T4
MBS R e, B, B LRk
AL BT B 56 A 0 556 It 5 40 BF 78 B
ANV F —FEA T v & — BT

2088



1BERAIEF =R EE Vol.62 No.12 2079-2089 (Dec. 2021)

A mE

2018 7] [ K%K Be 5 AR B 78
PN TS5 1. A4EELE
RS ALL. AEIGER O @ 1E i
KREAFEERICIEH. BUE, & LMK
B Ve i s o N e B
PR & i R R B Rl 28— RRAT I

© 2021 Information Processing Society of Japan 2089



