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Drawing-in Effect on Perception of Beats in Multimedia
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Abstract : This research is about "the interaction of beats" in multimedia. Like a music video, the case
where the beat of music and images synchronizes completely, it is generally natural and comfortable for
people. In this research the tempo between images and music is slightly different. | produced the
experiment system to generate visual beats and musical beats with slightly different tempo in real-time,
and tested with many human subjects.
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4-2-11. 11
35
11 4-3-1.
1 USB-MIDI
UM-2 MIDI
USB-MIDI
UM-2 LED - .
minimum reaction

MIDI  LED(red) time 100-150msec [3]

(Sharp 1S474) 10msec
MIDI MIDI 100msec [9]
60-100msec

LED MIDI
CPU 10-50msec
[13]

MIDI LED
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critical flicker frequency
2-3Hz

60Hz

150-200msec

[19]

[14]
1/2

1/9-1/16

EBRT— 5 (FAME) : B = msec

[15]

[71
200-300msec

-1/4-1/8
1/4-

[19]

E£W1 Ee Es  ER4 ERS | EWe | KRBT ERe | £ ERII0 ER1
data 1 8.0, 6.0 120 10.0] 35 9.0 130 160 75 50 0.15
2 1.0, 60 100 9.0 40 110 8.0 130 30 40 0.15
3 100, 45 100 110 60 80 100 140 35 50 0,15
4 80 40 80 80 45 120 110 18.0 30 30 0.5
5 140 70 80 10.0, 55 120 100 130 40 70 015
6 100, 60 90 90 60 80 120 150 55, 50 0,15
7 30 35 110 80 7.0 120 110 130 35 45 0.15
8 6.0 50 80 11.0 40 80 9.0 150 30 55 0.15
9 1.0, 40 100 10.0, 50 130 120 160 50 7.5 0.15
10 8.0 55 80 11.0 40 100 9.0 150 40 55 015
11 60 55 110 110 7.0 110 100 17.0 45 7.0 015
12 100, 30 110, 8.0 40 130 8.0 170 25 7.5 0.15
13 70 50 90 80 80 110 9.0 160 100 6.5 0.15
14 50 50 120 100 7.0 120 9.0 150 40 35 015
15 6.0, 50 100 12.0 40 120 120 140 25 7.0 0.15
16 1.0 40 90 9.0 45 9.0 120 170, 120 70 0.15
17 60 55 100 11.0 6.5 120 8.0 130 40 80 0.5
18 9.0 50 100 9.0 50 80 100 130 70 50 0.15
19 150 45 110 9.0 80 9.0 12.0 140 25 7.0 0.15
data 20 70 75 9.0 100 7.0 110 110 16.0 35 35 0.15
¥ 108 51 98 9.7 55 106 103 160} 472 57 0.15
THAAE 18.0 7.5 12.0 12.0 80 180 130 18.0 120 80 0.15
FME 3.0 3.0 8.0 8.0 3.5 8.0 8.0 18.0 25 3.0 0.15
B#EE | 4459 1115 1.2861 1.218 1464 1761 1559 1589} 2562 1.525  0.00
37
4-3-2.
1
1
USB-MIDI
1lmsec
4.46
20 18msec

3msec

A/D

7-8msec

A/D
MIDI
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2 (20 )

Max/MSP/Jitter MIDI

2msec

Max/MSP

midiout

3
GM

3

2msec
5msec

3msec
Max/MSP

FIFO

2/3
BGM

MIDI
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SC-55mKkl1

1
UM-2 MIDI
5msec

midiin
MIDI

2 MIDI

SC-55

10msec

[27]1[56]

makenote

Max/MSP/Jitter

MIDI



BGM
msec
MIDI

5 Max/MSP/Jitter MIDI
MIDI 2

1/2/3
Jitter

QuickTime

5.1msec 5.5msec

QuickTime
Max/MSP
Jitter Kit Clayton

Jitter

QuickTime Jitter
5 5msec
2msec
midiin midiout msec
pipe
pipe 1 1msec
1msec
Max/MSP/Jitter

Imsec
10msec 1msec
5msec
Max/MSP/Jitter
MSP/Jitter 44 _1KHz
Max
Imsec MIDI

msec

6
7
QuickTime Jitter
5
midiout
S5msec

midiin
pipe 5
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6 pipe 1
pipe 5

5msec BGM

BSmsec

6/7
8
QuickTime Jitter
5
midiin midiout pipe
10 10msec

5 10msec

7 pipe 5
5 5msec

pipe 1 6
pipe 10
bmsec 10msec

pipe 5

Max/MSP/Jitter MIDI
Imsec 2msec
5-10msec

Max/MSP/Jitter
G4PowerBook S-Video
LC-10RV2-A
(Sharp 15474)
Max/MSP/Jitter
MIDI
QuickTime

47msec
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120msec 25msec
C )
VDT CRT LCD
/
50-100msec
( )
(
10
2
MIDI
Macintosh Max/MSP/Jitter
MIDI
MIDI UM-2 LED
LED (Sharp
15474)
2
Um-2 CPU
MIDI
LED
11
10
MIDI
LED MIDI
CPU
LED (Sharp 1S474)
MIDI
LED 10
20
150 sec MIDI
UM-2 MIDI
MIDI FIFO
MIDI
LED

Vol.3 No.1 pp.108-148

4-3-3.
9
5 3
2003 3
1106
LCD
LCD
45_5db
2
61.9db
5-1.
34
18 40
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100msec
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BGM
50cm
2
1
50cm
1
56.6db
BGM
1 2 3
10
43
9
18-22
9

62.7db
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( 1 2
3 )
1/2/3
C (DI
=60)
4
ON
G (67) Bb (70) 2
( ) ( )
30
(
C )
2
3
(
2/3
)
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5-3. 1
1
1
2
( )
(
« )
10
50
60-70
240
50
5-4. 2
1
( )
2
2
110msec
110msec
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30

60

90

120

150

30

60

90

120

150
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25 105msec 3
7
25 114msec
25 105msec [71]
25 114msec 6-1.
25 105msec
25 114msec

1
2
3
1
2
3
3
1
2
2
110msec
110msec
25 105msec
25 114msec
25 105msec
25 114msec
25 105msec
25 114nsec 38 2
9
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3
3
3

01920;
545193 0;
770192 1;
12851931,
1650 192 0;
2285193 0;
2420192 1;
3255193 1;
3300 192 0;
4040 193 0;
4180192 1;
4930193 1;
5060 192 0;
5830192 1;
5830 193 0;
6515193 1;
6710 192 0;
7370193 0;
7590192 1;
8070193 1;
8470192 0;
9155 193 0;
9240192 1;
9960 193 1;

10120192 0;
10915 193 0;
11000192 1;
11730193 1;
11880 192 0;
12520193 0;
12650192 1;
13505193 1;
13530192 0;
14290 193 0;
14410192 1;
15145193 1;
15290 192 0;
15995 193 0;
16060 192 1;
16800193 1;

1

[71]
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( 39
( 40)
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3
z [71]
( ) 55 2 56 3 57
X 4 3 3
X
)
( )
Y
X-Z X-Y
x-z )
3
X,Y,Z 9
X,Y,Z 3
X,Y,Z
3
normalize
(
) (
z « ) )
z (
)
( ) /
Z
Z
( 880msec)
z
Open-GL
z
« )
8
2
X ( )
3 ( 180 )
X Z
200
( )
7-3. 3
2 3
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1
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