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Performance Evaluation of Human Robot Interaction
Components in Real Environments
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Abstract For an advanced intelligent service, the need of HRI technology has recently been
increasing and the technology has been also improved. However, HRI components have been
evaluated under stable and controlled laboratory environments and there are no evaluation
results of performance in real environments. Therefore, robot service providers and users have
not been getting sufficient information on the level of current HRI technology. In this paper,
we provide the evaluation results of the performance of the HRI components on the robot
platforms providing actual services in pilot service sites. For the evaluation, we select face
detection component, speaker gender classification component and sound localization component
as representative HRI components closing to the commercialization. The goal of this paper is
to provide valuable information and reference performance on appling the HRI components to
real robot environments.

Keywords : Human Robot Interaction, Face Detection, Speaker Gender Classification, Sound Localization

1.M B A, A=ARNA, BEAA T JNERAGTAE V=
52 gue} AFAE THoE AEet JutEo] ¢
Ao W A A%y 22 s Age]l BHE H 1 /%0 4E Ea FANRY. ojld sse
of whh W RSl ws, o2 FH, S T H7He 918l ATAES Alojwl A HE5H 94,
EHow ggstEa vk spAw A4 483 FAY 94 dlojEMlel A % S Shal e
AREAR Ol AEH I = Aed 2R ARk Q1A A oA A 2ol gAjste] A3} 81
S ok syl mEshs JMEEAEAE  w Bk ololHw 31—5 A9 BAe 22 A
(HRI: Human Robot interaction)7]<2] ®A7} A =3 27F Agd A 7] A= g o] ofym, A
Aol ALgAL AR 91Fe] W Al2s) ohd @] wls) 29 2 28e] o] M Aok ut
A B 2 ANAE 2 7a] AT, AR e AgA Bl olFolxl Y1) ABHst AT
o] a7E FHAII7] M ANRIAFSAE 7] = AR BN eI B Abol7) Q)
ol Ao oAl AP B3 AA B9 Aolg Fol B =
AFNY, AZUE, AN, APATE, 95 B 2megel g ABA WS A5 A B4
3} Ak HAENE B4 FHeelE wele] o)
¥ o] S AN N AR NTA] URC 23 AMA} oA QlaL, T YUY St FEE AFio)a AAE O
4] A o] olste] ATHYE O s - B
TEAAR : FHAAEAA T AY AT = HAEHE S 245 axEde} Vles 3
{E—mail : dhkim008 @etri.re.kr) 7Vt Q) HIAEHE A = ghokdt g 2

S AAHE2 AT AF-A(E-mail : marisan,pavin,yochin @etri.re kr)

o=

Thalr] GGl s i shal WPAL A ALah A Aol AgAor Ao rhsstes Al AlAH
\ (E-mail : kdban, packbc@etn re.kr) ol A Ege]e] Ay} 7FsElt) sHANE Ao Tbs

St AR A AT A AT (E-mail : yoonhs @etri.re.kr)



166 =H-533] =] A3 A3 (2008. 9)

& HsEdE $olet shlehe 29} A8 EF,
WG, A7) Fol ANAZ Fuske A
29 sk A whse

weha A4 2ol TEE Dol tmiy
S48 AEUE A5 sl AaE A4 830
Aol W 7ol we $A4 %ot At A ash

@A) =3 AE AH2E AlFEE 2 8geIAel
WIERIBAG 7% HEPrke AR, 1 2
ShoE AulZ AEA D AR Qg E
g 71 WA sl dE A9 ARE AT
A Bt glgo] Apolt,

Wb B ATl dA 2ol 4gst vl
s gle A B B ATHol wisha gl
ARRPEAE 1ES Bk, 0 AL
o wHate], 2E AN AT 2 A ARl
A RATAG )40 Aol thd HAF A
% 5e AFsas d.

{0

r&m

R

719, B9l 71480,

1]
SR M I B LR

g}z],/ﬂtﬂ ]%[ 0], 29

7]t A} AFE7E o RERITAL Ve
& BAshal vk 2 el 2 Ao AeEr o
4 71ER dB0E 71ET, ST 71E, 5
%4 F)EMg AT AR AEEe WA
FEs Al TP ARt ARERAEAE T1E0]
o, BEA tee AgAE tgoR sa ol ¢

o] thekshH, A Au|2=E 98k 7|se] A&o] HlaL
# golsith= 540l itk
AR 371e] AzteEAEAE HAFEUE= u-Robot
AAbg el JEAELL e A T 7] A= tE
ol A H7E ek /‘13 E‘r% HA 0] Mu|ag 475
TH= @XJ% il

F
%o
T
o>
E
o
Kl
e
S
s
o o
&
O

WE,

B~

dlo

rlot

o

[o

N
26
ol

O
= =

I

om xHe IR EU, WAAOE 2§
Byo] Wob $HALE 2gol WS Btk

_?_
8] AFeAre] o] AA mol @ol
AFT} rejnhe] wla) mult Wi v
BAAE e A2 gl vl s

al
& % vel BRI HojRlel AAHe) e
sl ol we Tz,

to rlo %
) B Y

2R ek ue 24

I 1. HR ZEUE MSHI} SE

A e % 23 BRI

2rd A Azad | w9

FEVEE (D EZHEA ah

Al gu| =3 (HF) CRARE 3 Sl

H2EZ VIPS (Agojdelgads)| EDEX 914
KT 27 BAF (N %) DUZS | mot

O AEZ VIPS(ME)
J2 1. HR ExHE

(AKT
il




=
w0 A5 W WHs 1

o
i
=
=2
X

]
Lo
W o

ol 12

r |
2
S
Y
oY,
e

i
-

q PN
N

g

z o &
P
Eo o)
5
o r-‘—‘]igﬂl?.,

e,
=
3

ok
i

i ey

Wy
® o

N |
TR

(o3

12
O
in o
i
Y
o
Moo e
o
S

o
o
2
m
o
S
=)
S
H
ol
o
Ko
X

il
b

.
M5
QU B e Tte)] ALRH
= oeFek SN AR da
A&7 ¢Jste] RMCT(Revised Modified Census
Transform), FCM(Face Certainty Map)3} 7 71WS

A

> F;E
H
M o
o
q
i1t
2
w
w)
n: e
i
B=)
I

-

|

o= de HE

o
o2

Mo (O f pe o B fon |

e

3.2 W7} u

dEHFE HEUES] Ae7kE SeliA 479 &
oA FEEE 2R s AR olgate] F
g5siltt. I 55 flste] 9 95 ~ZES
= THsglen, olF 7+ Ao =3l HAsksit

P 5 RZEE 7 AlECA F 10d
, KTReRE 2Aks 69), ak7oll 84]
= sglod, dde 54 R 23
ol wt 8k 5AIRE14A13F Afolell ] -
At BFESE SE= 1 framelsec® A3
Hom 7% 949 e 5 236,206 It

2 o oX

F

> offf o
A,
2
o
=
By
(BN

-
offt
u
ofrt o
I
=2

A BN AR TG FEAES] A5H7} 167

5 ol Ao i ART Aol 4H 55
o7 mpFjste] HIAE sldg Agsiglon, olE 12k
TEF(ground-truth), 5 A9 I=HAZE ARSI
dEAE AELIET Ao AES A o
Z QJel aFFEEFRY F Fo] BT ¥H
AFH dFde] 7t2dolrt F w3k Age] 3ul o]
ol HA & Agell, AL dEol HEHArkaL

F3t) FEo R nplE O EERE A dFAE

(b) ZEE =23
OB 3 JPREERAQ AZE U=9Y

(@) I2REEFA

-0

3.3 "WoHdnt 9 24
4719 @l dEdE Hes
S 2oy FAF FEvbe] g, 109
T 55,8847 o|glom, o]Fol T
Z g9 7= 14,00471900). 14,004719] = S
=717} Qs AES =9 M= 13,6457
24, AAEFEA00xHAET/FIE9)S 97.44%S T
Aol QgoE B ela IS A EI fdE 4
o= 3BNEA AEANEQxHEANF/FT L=
T 2.56%30tk =] obd HXE d=oldtal &
B AZE3 QST 3657124 QHEE(100x QS
FEE)S 065%3AtE HAA HuEd, VIPSAH S
oo, MSKTLZE EApoMe] AeH3}
AR Fab FEinpge) 22 Wi o7 akEE 9ok
3 62 47°] FrrAgelA ] d=AF st Ay
5 TN Bl A HE e T 236,206
o]

kv

=
R
T3
=

=15

o o
N
)
ot
it}
Ol

2 % o dlo
o, o o ke
o AL

i

=
obdl, W7ol dotetal, vt wjAdS st
A Aol A

tlo

=

g

i)

=)

o

rlr

= -
o

o

r

&

ox [r



168 =X-53}3] =] A3 A3 (2008. 9)

2. U43US A5HIl A} (RAE|0fR) 5 YU2UE 4TI ZI (M2 KTEZE 2AD
A%l 2 | A [H2E| & Azl o | A A= &
3 = - 4 (A AE | H2E |2 (HE =R - %— A A HE | HE |2 (e
g5 |y |dER|RES| S| < | B | & |8 g5 (Y5 |Q2F|AEF |+ |5 | B | & | B
(FR)| (FA) | (%) | (%) | (%) (FR)| (FA) | (%) | (%) | (%)
2008-1-4 | 3788 | 1697 | 1631 | 66 | 37 |96.11|3.89 |0.98 2008-1-17| 13896 | 51 44 | 7 | 6 |86.27|13.730.04
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2008-1-31| 5918 | 3970 | 3865 |105| 24 |97.36| 2.64 |0.41
200818 | 7582 | 1696 | 1692 | 4 | 38 199.76] 024 |0.50 2008-2-1 | 3268 | 2246 | 2219 | 27 | 7 |98.80| 1.20 |0.21
2008-1-9 | 6399 | 801 | 798 | 3 | 43 |99.63|0.37 |0.67 il i : :
2008-1-10| 4198 | 1724 | 1594 |130| 26 |92.46| 7.54 |0.62 2008-2-4 | 916 | 719 | 718 | 1 | 2 ]99.86) 0.14 022
2008-1-11| 8341 | 1191 | 1138 | 53 | 69 |95.55| 4.45 |0.83 S/l | 68389 | 9699 | 9455 | 244 |1484|97.48| 2.52 |2.17
2008-1-12| 7708 | 388 | 348 | 40 | 12 |89.69|10.31|0.16
2008-1-14| 4024 | 838 | 812 | 26 | 41 |96.90|3.10 |102 6 UZUS MSHI} AT WHe| T F8
%7 | 55884 | 14004 | 13645 | 359 | 365 |97.44| 2.56 | 0.65 _ _
AE| L | A |HEl 2
gy T | F | A || AE | AF | a0 |4
E 3 YIUE 45T 21 iEAR0IED) YIF|dEF | HEF | 7| F | B F | F
0, 0, 0,
A= o 3 25 © — (FR) | (FA) | (%) | (%) | (%)
o) s % 4 |as|az| 2z | a9 |22 “Falm) | 55884 | 14004 | 13645 | 359 | 365 |97.44|2.56 |0.65
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2008-1-4 | 2926 | 1731 | 1714 | 17 | 11 |99.02| 0.98 |0.38
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2008-1-12| 11512 | 1014 | 846 | 168 | 13 |83.43|16.57|0.11
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37 | 95950 | 11666 | 10610 | 1056 | 107 |90.95| 9.05 | 0.11
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