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Abstract— We built an acoustical telepresence robot named
TeleHead, which has a user-like dummy head and whose
movement is synchronized with the user's head movement in
real time. An accurate-shape user-like dummy head im-
proves sound localization accuracy, but making an accu-

rate-shape user-like dummy head for all users is not realistic.

We are trying to simplify TeleHead’s head shape by taking

the effect of head movement into consideration. In this work,

we made two types of simplified dummy heads, a ball-like
dummy head and a ball-like dummy head with a user-like
pinna. At first, we compared HRTF between dummy heads.
Dummy heads are acoustically different between each other.
Effect of pinna is large and in case of using user-like pinna,
HRTF is more similar than the other. Then, we used the
dummy heads in sound localization experiments. The expe-
rimental results show that the pinna is very important for
sound localization in the median plane. Head movement can
improve sound localization and subjects can localize sound
with another person’s pinna. The results indicate the possi-
bility of using a ball-like dummy head with a generic pinna
for acoustical telepresence robots.
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Fig. 1 Acoustical telepresence robot: TeleHead. It has a
user-like dummy head and synchronizes with user's head
movement in three degrees of freedom.
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Fig. 2 Outline of TeleHead. TeleHead is synchronized with
the user's head movement and the sound collected with mi-

crophones in the dummy head is transmitted to the user by

headphones. Blue lines are the flows of head posture data.

Red lines are the flows of acoustical signal.
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Fig. 4 Simplified dummy head with accurate pinna. Its
front view (top panel) and side view (bottom panel).

Fig. 5 Ball-like dummy head (no pinna).
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Fig. 6 Results of HRTF measurement for subject 1’s real head, the
ball-like dummy head, that with subject 1’s pinna, that with subject
2’s pinna, and that with subject 3’s pinna.
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Table 1 Spectral differences between HRTFs [dB]

RH2 | RH3 | DH1 | DH2 | DH3
RH1 | 7.38 | 790 | 7.50 | 7.87 | 7.66
RH2 | - 8.67| 8.85| 8.48 | 8.30
RH3 - 8.23 | 8.30 | 6.42
DH1 - 6.79 | 6.63
DH2 - 6.59




MNDHI THD. £, BNELOMIEILY I —~v
RIZDHO & KL+ 52 L1275, £ 1ITiF#HETH
7203, DHO (X RH &9 10dB DZERH Y, K6 D
52T -727%, DHO [T & FEICRE < R’
AR THD EE 2 5. W2 DHI, DH3 13352089
\ZITVN HRTF & 72 o 7=,

4, BBRELIRER

EBREMEREIE, BHRENHIFHTICELTIE
TENEFICELT, ZOFRNOAREFELEE
LTWANESHERETIEREBTHD. RE—h
EZNEFRZAVSEEIE, RE—HEUELHE
BEMNEWFEEBREMBEN NSV LERTED. £
fz, HRTF ZAWEREZSRZAWVSBETIE, =
BENERLE-BBRUEZENORTMELEZATE
BEMRBEZAET S. BEICE->T, BBRELME
RRIIRLEANBED1D2EEZONSED, BB
EMEBOBRIIBTANBZRTTDHVRTLEKE
LTHOEDEEMFMEEZRS. EERPREFR
LW EBHICIREET, ABMNEEICEZEEL:
BELREENDEBREMBENEONDIRZNH D &
ThiE BREMICEBLTHSICERELRETE/N—

FrIWITIT1AZERBLIE-RTHLILERTES.

T, BREMBEOLRICLY, ROBZELERT
S ELARETHD.

4.1 EEBAE
EBROBEFR7ICRT. R 7hoomhbdEL5IZ,
AETIX, EHRAICRE—HEFEELESBEME
ER%&1To1-. BEEEKOEIRIEIX HRTF AAERE &
ARy FTFR—BELDENWSEEFL 0T,
NEEELE LTEFHADEREMBEICEEEZE5Z S
LEZONDT=0, BENEKEREOFEFRSIC

FEFEOEREMERRETI CENRELEER-.

AE—HIX 15 ERRTASEND ISEETIEEHR
BL= =L, 40EIL S0 EETHDHED, -50
ENL T0EEFTODEELHY, HREEINZHS
By, F2—Ay FORDLDMSRE—HFETOIEE
IE12m & L=, COHEBIEEEERREEEIZE 5 HRTF
FIEDEEBHZTHEVERTHB[17]. FIHFE, F
R Ss, BEG IBSPLEEOHBME T, R
MfRlL8s &L=, BEBIZERLEL, £, B2
5B IEEDEHETEILSESH LT, BE, B
FICKDEEDRZMEE LI
EEREHITEEIMIK L EIERIIC DWW CEE S
f=. BBREMICIIEERMAK & HEICEERESHHIELE
Hho2TWBI ERGMh-THY, EEHHROBEERIL
LEEIREFEUIVBEL TEZ DDIXEEMTAEL.
WEREIL3I A, WITNERABMYE G024, 404K
14) T, BARFSERIA—CFAA—2TRAELERE
THD LD, BEHBKOEEFT 3 &Y.
fzZL, F2—AAY FEENOHBEIZBEHLIZD
D%, BHWEBREICH L TEELIIzS, &5t 4 AT
H5.
1. STE—R—ILIKDFT—~v K (DH0)
2. DHO IZ#E#HE 1, 2, 3 OENZEHELEDLD
(DH1/2/3)

Fig. 7. Photograph of the setup for sound localization experiments.
TeleHead with simplified dummy head is set in the anechoic room.
Loudspeakers are set in the median plane from -45 deg to 75 deg at in-
tervals of 15 degrees 1.2 m in front of TeleHead.
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Fig. 8. Results of sound localization experiments in synchronized (head-movement) condition. Top panels show the results using dummy heads
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