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Effectiveness of Video Editing Based on Participants’ Gaze
for Multiparty Conversation in Face-to-face Situations

YOSHINAO TAKEMAE,? KAZUHIRO OTSUKAt and NAOKI MUKAWA

This paper presents a video editing rule based on participants’ gaze for clearly conveying
the contents of the conversation in face-to-face multiparty conversations, such as meetings, to
non-attendees. We propose a new video editing rule that selects the shot of the participant
that most participants are gazing at. Who is talking to whom and addressee’s response to
speakers are extremely crucial pieces of information that allow viewers to more fully under-
stand the conversation as captured on video. From this point of view, this paper conducts
experiments and evaluations in two stages. First, we analyze the time transitions of partic-
ipants’ gaze direction using captured 3-person to 5-person multiparty conversations in order
to verify how videos are edited by the proposed method. The results show that the proposed
method triggers alternate camera selection of the speaker and the addressee and effectively
convey the desired information. Second, to verify the effectiveness of videos edited by the
proposed method, we then present experiments that compare the proposed method to con-
ventional visual representations such as multiple view shots and camera selection based on
utterance. These results show that the proposed method can more clearly and accurately
convey who is talking to whom and addressee’s response to the viewers.
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Fig.1 Examples of participants’ locations and captured
shots in 3-person situations. They show bust shots
of each participant (P1, P2, P3) and whole view
shot.
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Fig.2 Example of gaze direction of each participant (P1,

P2, P3) in 3-person situation. Arrows indicate each
participant’s gaze direction. (a) and (b) show par-
ticipants gazing at just one person P1; P1 is shown
in gray. A participant with no arrow has averting
her/his eyes. (c) and (d) shows the dispersion of
gaze. (f) shows several participants receive the same

number of gazes, i.e. gaze competition.
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Fig.3 Gaze patterns in one part of conversation in 3-person situation and exam-

ples of final video sequences. (a) shows the transition of bust shots of each
participant (P1, P2, P3), nonverbal behavior of P1, transcripts of P2 and
P3. (b) shows the transition of gaze direction. Arrows indicate each par-
ticipant’s gaze direction. The person being gazed at by the other people is
shown in gray. (c) and (d) shows the video sequence produced by the pro-
posed method and the speaker shot, respectively. The shots representing a
change in camera selection are shown by bold lines in (c).
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Fig.4 Participants’ locations and camera position. (a),

(c) 5AXtEE

(b) and (c) shows examples of 3-person situation,
4-person situation, and 5-person situation, respec-
tively.
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Fig.5 Examples of whole view shot (W) and multiple view

shot (M). (a) shows an example of whole view shot
(W) in 3-person situation. (b), (¢) and (d) shows
examples of multiple view shot (M) in 3-person sit-
uation, 4-person situation and 5-person situation,

respectively.
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Fig.6 Environment for presenting videos.
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Table 1 Questionnaire for experiment 1.

1761

oooo

oooo

Ql-1-1Mo00o000oobooooo
Ql-1-2000000000000
Ql-2- 100000000000
Ql1-2-2M0000000000

goooooooooooooo
gooooooooOoooooOoooboo
gooooooooO0oOo0oOo0oOooOo0oOoOooOoOoooo
gooo0o00o000000000000000O0O0O0O0O0O0O0OO00O0

02 00100000000000

Table 2 ANOVA results for experiment 1
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Q1-1-1 F(3,855) = 2.40; p = .66
Q1-1-2 | F(3,855) = 15.09; p = .0001***
Q1-2-1 | F(3,855) = 7.55; p = .0001***
Q1-2-2 | F(3,855) = 8.92; p = .0001***

F(2,855) = 1.15; p — .31
F(2,855) = 1.58; p = .21
F(2,855) = .96; p = .38
F(2,855) = .25; p = .77

F(6,855) = .82; p = .54
F(6,855) = 3.11; p = .005"*
F(6,855) = 1.98; p = .064
F(6,855) = 1.41; p = .89
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Fig.7 Survey results for experiment 1. (a) shows average
rates of correct answers in Q1-1-1.
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correct answers in Q1-2-1. (d) shows average scores
in Q1-2-2. (G), (W), (M) and (S) represent the pro-
posed method, whole view shot, multiple view shot,
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Table 4 ANOVA results for experiment 2.
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Fig.8 Survey results for experiment 2. (a) shows average
rates of correct answers in Q2-1-1. (b) shows av-
erage scores in Q2-1-2. (c) shows average rates of
correct answers in Q2-2-1. (d) shows average scores
in Q2-2-2. (e) shows average rates of correct answers
in Q2-2-3. (f) shows average scores in Q2-2-4. (G),
(W), (M) and (S) represent the proposed method,
whole view shot, multiple view shot, and speaker’s
shot, respectively. The horizontal axis plots partic-
ipant number in (a) and (b). The horizontal axis
plots response with utterance and that with silence
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