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Yuyu Liuthi2 and Yoicur Satof?

Audiovisual correlation has been used successfully for audio source localiza-
tion. However, the previously proposed techniques were mainly based on local
processing and, as a result, suffered from the common problem of estimated
sound sources being highly fragmented. In this work, we propose a novel tech-
nique based on audiovisual correlation analysis for segmenting moving speakers
appearing in complex backgrounds. The main idea of our approach is to use
audiovisual correlation analysis in the context of image segmentation, so that
moving speakers in complex backgrounds can be segmented out with very little
or no fragmentation. First, we introduced a spatiotemporally local measure
for audiovisual correlation, whose locality is the key to realize our idea. Then,
we forced soft constraints in both temporal and spatial domains to incorpo-
rate visual information like boundary, region, and intra-frame motion. Finally,
we used graph cut-based optimization to obtain a final segmentation. Exper-
iments using video sequences of moving speakers in cluttered non-stationary
backgrounds demonstrate the effectiveness of our technique.
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Fig.3 Examples of temporal changes of the audio and visual features: The top curve in blue shows
the temporal variation of the audio feature. The middle curve in pink corresponds to the
temporal variation of the visual feature from an audio source pixel, while the bottom one in
green shows that from a pixel on a moving background object.
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Fig.5 Videos of experimental data: (a) is the original data of CUAVE. (b), (c¢) and (d) are
combined with our taken data.
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Fig.6 The segmentation results for different numbers of frames grouped together for segmentation:
(a) is the segmentation result using ten video frames. (b) and (c) are the results of twenty
and forty frames, respectively.
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Fig.7 Segmentation results of the four video sequences. Forty frames are grouped to process. Six frames of their results are displayed.
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01 07000000000000000detection rated 00000 false positive rated
Table 1 Detection rates and false positive rates of segmentation in Fig. 7.

Detection rate (%) | False positive (%)
Video (a) 98.9 5.7
Video (b) 98.5 1.3
Video (c) 98.1 1.6

02 00000000000000 7(a)0000000000000ODROOOOOFPOOODOOOOO
Table 2 Detection rates (DR) and false positive rates (FP) of the segmentation of Fig. 7 (a) with
different parameter values.

DR(%) / FP(%) | A =0.2 A=0.1 A=0.05

oc=1 90.8 / 5.5 | 91.7 /4.7 | 91.8 / 4.6

@ c=3 98.7 /5.3 | 98.9 /5.7 | 98.9 /5.7
c=5 98.8 /5.5 | 98.8 /5.5 | 98.7 /5.7

08 00 200000000000(00000DO0DDO0ODOO0000O00OO00ODODDODOODOOO0O0OD
(b)O(d) 000000 70 (a)0(c) 000000000040000000 300000000
Fig.8 Experimental results by the method of 2): (a) is the manually labeled mask. White pixels

belong to the foreground, and gray pixels correspond to the background. (b), (¢) and (d) are
the segmentation results of video (a), (b) and (c¢) in Fig. 7, respectively.

09 0000000000O0O0O0000 70000 40000000000 40000000000000000

oooo 3 | y k- 3
Fig.9 Manually labeled ground truth: White pixels correspond to the speaker regions manually 010 0D00000ooOoooooooo
assigned to four frames selected from 40 frames used in the experiments in Fig. 7. Fig. 10 Segmentation result of a non-stationary speaker.
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011 OO00O0O0ODOOOoOoooood
Fig.11 Segmentation result of another speaker.

012 0000OO0OO0OOO0DOOO0OOOO0OOO0OO0O00
Fig.12 Results of segmentation applied to video clips of multiple people.
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