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A Study on the Appearance Design and Behavior of a
Humanoid Robot to Receive Donations Effectively
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Abstract: Robot ALICE@ERICA is a service robot developed to receive donations and to provide
information services. ALICE@ERICA stands for Artificial Learning Intelligence robot for Culture and
Entertainment at ERICA. In order to achieve the specific purpose of receiving donations, proper
appearance design, appropriate movement and good communication skills are required in terms of
HRI. In this paper, we introduce three strategies for developing robots to receive donations effectively.
The first is to design a robot that makes people feel intimacy, the second is to approach only one of
several people as a donor, and finally the donor communicates with video contents and voice
recognition. A survey was conducted on the person who showed the reaction after the robot donated
money in public places. Based on the survey results, it is proved that the method presented in this study
effectively contributed to fund raising. If robots can perform actions that require high level of HRI,
such as donation, robots can contribute more to human society. We hope that this study contributes to

the improvement of human happiness.
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[Fig. 1] Human-friendly appearance of robot ‘ALICE@ ERICA’
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[Fig. 4] Image data in which the robot recognizes people using YOLO



166 =53] =54 #1420 4335 (2019.9)

42 715ANA A 2 452

2R ARl A5 A-E a3E o)V AsiMe 548 A

E ol&ato] mia Abgke] tist Rl P4 sk Rl
A0 AL} AR Ao] tstol| A A 5] g Wl K
W o] E3Hce] BIE At AES v B 3 o3t
=i e o] ok Akl das 128t 24t
Al A S B O B S Ag-] G3HE T Eole A
A Qe

ALICE@ERICA= 7| 5219} 5 2485 f1aliA A4 € 7]
H2F A Ao A 1A 3R ST 7| A 2
A 1 mell 9IRS = Qe 7] 5Ake] fA 91X HE vke
© = [Fig. 2]2] Wheel Controllerol| 4] B}#]| & -53}0] 24te]
AAE AAZEe 2 Aoj g,

71HAZ} 5 TR B0l @1 71 HALt S A8 B
9J8te] Fd 4t TRI=E BolFal g)3kE Al ke sith ALICE@
ERICA®] €1&0i= 10914 siido] MA|x o] 9lom] ¢z
7HE 55 500 g & 2 A AIE 6A = vl & o] Aot 7|5
A7} 232 A 1 m Aol AIstaL 71827 s S Bl
ATH= 7H4 3} labeling ¥ 71522 FZ55 2AFE < S

Hto] SV A s V1A G AL 53 o

—

ol mire] &S ol o] ol Hw ol WA #HE7}
o5 ko] 97| ekE Fol To] 7k o) 7 ghE 4
St} [Fig. 2]2] Motion Manager =% o] 2 34 o] Zt=
£ Alojgitt o] wf s HW ) 7] F2}e] Al d o] 2| 7kE o] F
Al o= 7R i d-& & B e gk gk )
¥ 59do] AAY =)= F<F Motion Manager 7} 2227} 1]
£ A8 Alofste] =R} Q1] AFsAbgol Bt 2t
A=A o] Fo] A F %S it

7152} kel A =hlE 57 Al =7} 8 E v ALICE@
ERICA = 54 Q12 AHE-lo] 7] 5-Akek 5 Sakae-& A
gtk S4122 Google EeH-E0l 43 ¥ Google

Speech AR 2~5 AME-SIL), o] & 98] 22 AAH o2 T4
&4 HloE] An 2 whe = Qe A8 W] E AR
t}. ALICE@ERICAT 7]5-¢F ¥ 54 oj7} 914 =]
S EHE 5 oieS & 4 s 2R HIA o
& gae] Ze e ZEe Ay Fe vloly gt
ol tiste] 492 75 Wo| Fr s B o B
tste] A-g-o] 5 T F 7] witel] &g orfaE

& 87] gl Ee HolE %7

N

2
o
ko
-4
i,
O

U5} 79-9] 58 2230 glopH Bo] bl 54 Hof
& S0 U] ojv] sjebe AT 3% )PAt ge
oo B B4 PARIERhE 23] BAR TS B4

9114 tiste] e o ot

+
20,
o
=
(@)
S
=
>

[Fig. 5] HRI experiment to make a donation
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* Do you understand what the robot is asking?
Yes O No O

» Do you want to respond to the request from the robot?

e} (0] O ¢} @]
1 2 3 4 5
No Yes

» How comfortable and friendly are you with the robot?

O O O o O
1 2 3 4 5
No Yes

* What feature of the robot makes you feel comfortable and friendly? (multiple choice possible)
O (0] O ¢} O
Appearance Gesture Voice Hight Other( )

* Please tell us an adjective word from the impression of the robot. (multiple words possible)

( )

[Fig. 7] Survey Questionnaires
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[Fig. 8] positive / negative expressions about robot impressions
(without robot covers (left), with robot covers (right))
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[Fig. 9] Understanding requirements (without robot covers
(left), with robot covers (right))
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[Fig. 10] Survey results on the impact of robot design
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[Fig. 11] Survey results showing gender differences in donation
intention according to robot design
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[Fig. 12] Survey results showing gender differences in familiarity
of the robot by the robot design

324308 syt A7 S7kshs Ale @ %@ T A
[Fig. 10] =7 o 5 Rlestee] ZAbdat e g vpell lofek
o) Ant= g TR Be 7 AvsF A uel ohe
Thz 218 #1385 9l [Fig. 1] 714 24 g5t 2
S AEE AT} A o2 o] Bk wle] Axjolu) &
5] 715 84l $3aL AL vk A gzt of o )
2} 1432 3.00011 4 3.55714] A 201 o w2 3.19901 4]
3352 AR 0 2 Walr} 4] 9gkt) 2 o Ado] ZE 289
e} 253} 45 28 o YIZksHAl Whg-ghhar & 4 Qlth
25| gigh A5EE B ditoll= Al Aeolrk g A
Al VEFLTE [Fig. 125 250l tigh s g Ao ddo=
Lo} Bk we] Avtolt), An A2; o ol wha} 21453

)



168 =3:5t3) =54 A|147 A3% (2019.9)

Reason for being familiar
30

25

20

ki

Appearance Gesture Voice Height

Without Cover
B With Cover

[Fig. 13] Survey results showing gender differences in familiarity
of the robot by the robot design
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