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Abstract This paper proposes a speaker diarization method, which detects “who spoke when” in multi-party conversations,
based on the probabilistic integration of audio and visual information. The audio and visual information is obtained from a
compact system, which consists of two cameras with fisheye lenses and a triangular microphone array with three microphones,
designed to analyze multi-party conversations. To realize speaker diarization, our proposed method utilizes the probability
distributions of speech presence, speaker locations, and participants’ face locations obtained with a speech activity detector, a
direction of arrival based speaker location detector, and a face tracker, respectively. An experiment using real casual
conversations revealed the advantages of such integration.
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Figure 2: ound table meeting scene that can
be analyzed with our system [l11]. (Bottom) An
example visualization result obtained with this
system. The arrows show “who is looking at whom”,
and the red circle shows “who is speaking now”.
UHhBEBRBTL IR T VA DEBZEDEIZL VR
BRERTWS., ZOYAT LTI, #ECEBREN
KB H (Speech Activity Detector; SAD) H#ff[12],
REAREKERCTHELZESOERSMA (Direction
Of Arrival at each Time-Frequency bin; TFDOA) 2% 3
K EFENMBEH EHHM[13), 3L Graphics Processing
Unit (GPUWC X B R—FT 4 A7 4N Z VU TERAN
FEONBELFMEHET HEM42ANEZ LT,
SEFT ERVOBLED, BLO TESHEERT
Wah) EEPHMICRIHLTEL T I LR TE 5.
IDOVATARAETORFEEINTHLEREL,
NRER VAT ABRICR>TRY, SEFRIALEZD
PRIZEBESh, ERELABRICLY LROFREHE
T35 VAT LABBRLLBRAEOTHCOAZR 1 &
B2izehEhrd.

TDVART AT, EE2O0EFEHFRLEICLY
THERVOFELTWVER) 2AHEALTHILHETES
N, EEHHRLBLBRBERLEBER I Xy — FERE
Tk ehd, ThECTHMBRBHEFICLDH
ESN7BRBHERE TEFRLBODICRRAALT
Whhok., XRFETIE, THLOOERMOHERERE
BHICHET I LERNTS.

W, ZARSEFEINTIEDICEFBLRAOHE
BEHETHEMIESHAEShTEY, Hlx i, &
#HIBBF[15]1[16], A —7{TBIBRI[17], EF A X b

(1) (a)
) (@) ()

Figure 3: A graphical model that captures speaker
locations and speech  activities in  group
conversations. The arrows indicate the conditional
dependencies between variables.
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Figure 4: The experimental setup. Participants were
all seated, and moved little during conversations.
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Table 1: Data properties for evaluation experiment.

Table 2: Experimental results obtained with our
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