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Audio and Visual Information Integration

for Speaker’s Localization in Automatic Shooting of Lecture

Satoshi Nishiguchi*

, Member, Kazuhide Higashi**, Non-member, Yoshinari Kameda***, Non-member,

Koh Kakusho***, Non-member, Michihiko Minoh***, Non-member

It is useful for automatic video shooting in a lecture room to estimate the location of a speaker in the

lecture room. The captured videos are used for distance learning and lecture archiving systems. In order

to estimate the location of a speaker in a wide lecture room, multiple cameras and multiple microphones

are used. However, it is difficult to estimate the precise location of a speaker using only visual or acoustic

sensors because of calibration problems, noise, and other interference. Therefore, we propose a method that

integrates audio and visual information from a speaker in the lecture room. A lecturer’s cell and a student’s

cell ared introduced as a unit of estimation of the location of a speaker. We defined 120 cells in a real lecture

room and our multi-modal method were applied to the cells. The estimation accuracy of the location of a

speaker is sufficient for automatic video shooting of a speaker in a lecture room by our integrating method.
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Keywords: speaker localization, multi-modal information integration, automatic shooting, multiple microphones
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Fig.2. Estimating the crown of a lecturer’s head.
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Fig. 3. Estimating the location of a lecturer’s head
in the world coordinate.
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Fig.7. A case that nobody speaks but sound
source is detected.
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Fig.8. A case that nobody speaks but there is am-
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Table 2. Estimation error of the location of a

person.
Lecturer’s Area
1.0(1.0({0.2({0.5[1.0{00]/00|00|0.0({0.8[1.0|1.0]1.0
20(16(0.2|0.0|0.0{09]00({0.0|1.0/0.0/0.9]|1.0]0.1
3.0/10/0.2(00|0.0{0.0[0.0[{0.0[00|0.1|1.0(1.0]|0.2
1.0/09(0.1{0.1{0.0{1.0[{1.0/2.0|/0.2(1.0[0.5]0.0]1.0
3.0[/20(|10|00|1.0[{0.0[1.0{2.0[{0.0/0.0/0.0|0.0](2.0
7.0/6.0(1.0/00/|0.0({0.0[0.0[0.0{[0.0/0.0/0.0/[0.0][3.0
Student’s Area
0.0/0.0(0.2]0.0[1.0|0.0]0.0
0.0[0.0[0.0{0.0[0.0/0.0]0.3
0.6 0.5[0.0{0.0[0.0{0.0]0.0
0.0/ 0.0[0.0{0.3]0.0{0.7]0.0
0.0/1.9/0.0(0.0[0.0{0.4]0.0
0.0/0.0/0.0(0.0]0.0/[0.0]0.0
# 3 HRCLEHEE DR (22718 k) (HAL

L)

Table 3. Estimation error of the location of a

sound source with air-conditioning.

Lecturer’s Area
0.1]0.1]0.0
0.0 0.0 0.1
0.1/0.0|0.2
0.2]0.0|0.1
0.0 0.0 0.0
0.0 0.0 0.6

0.2
0.1
0.2
0.2
0.0
0.1

0.3
0.2
0.4
0.3
0.0
0.0

0.0
0.0
0.1
0.2
0.3
0.1

0.5
0.0
0.0
0.0
0.0
0.3

0.1
0.0
0.1
0.4
0.0
0.1

0.0
0.0
0.0
0.2
0.1
0.0

0.3
0.0
0.1
0.2
0.1
0.0

0.1
0.0
0.1
0.0
0.0
0.0

0.0
0.0
0.2
0.0
0.1
0.1

0.0
0.0
0.1
0.1
0.2
0.0

Student’s Area
0.3|0.2 0.0
0.0|0.0|0.2
0.20.1(0.0
0.0 [ 0.0 | 0.0
0.0 0.1 0.0
0.0 0.0|0.0

0.6
0.0
0.0
0.2
0.0
0.1

0.0
0.1
0.1
0.0
0.0
0.0

0.1
0.0
0.0
0.0
0.0
0.0

0.4
0.3
0.0
0.0
0.0
0.2
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Table 4. Estimation error of the location of a

. sound source without air-conditioning.

Lecturer’s Area

06(02|06|14|50(06]|1.0[0.8|1.1[0.7/0.6]|0.3|0.0
1.2/05|/08]06|0.7[0.7|1.0]|0.7|/0.7/0.9(0.7|0.40.2
0.6(05({07/06|09|06|1.0[06|0.5(/0.5]|0.9|0.4|0.3
0.5(04]06|02|05(/0.7{05|05|0.5[06|0.2|0.4|0.4
09(01(08|04(04(08[03|14]|0.5[0.5|0.0[0.2]0.3
0.3/0.1{16|05(0.1/0.0{0.1/0.8/0.4(0.1|0.1(0.3]0.0

Student’s Area

0.9(00(09(03|13|1.0]|25
0.0{0.2]1.0(02]04(0.8]|1.0
0.0{0.7/0.3[0.6|0.1{0.3]|0.1
20/0.1(/0.0[{0.1]|0.0(0.0]0.0
0.0/0.1{1.2|0.2]0.0[0.0]0.1
1.7{0.0{0.1]10.0(/0.2]|0.0]|0.7
# 5 ahalEHEEORAE (B t)

Table 5. Estimation error of the location of a

speaker.

Lecturer’s Area
0.5/03[00|05[4.6|/0.2{0.4(0.3|0.8[0.2/0.1]0.0]|0.0
0.1/09]05|00(0.0(04|06|0.0]|1.0[0.3]0.2(0.1]|0.0
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