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Evaluation experiment of the afterimage-display system
by using full color LED to eyeball movement 

KOUSUKE KANAZAWA†1 SHOTA KAZUNO†1 MAKIKO OKUMURA†1

Abstract: We developed novel afterimage-display system consisting of two fullcolor line LEDs located in parallel that easily 
generated saccade. In the line LEDs, the information on the display is vertically divided and flashed sequentially. It is a compact 
system which does not need a place and these is little consumption energy. To optimize the system, various kinds of parameters, 
such as RGB brightness, LED diffusion, distance between observer and LED, LED refresh rate and LED display size were 
determined by evaluation their influence in our perception.
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Figure 1 Experimental setup for optimizing two LED location.
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Figure 2 LED device.
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Figure 3 LED driving circuit diagram.
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Figure 4 Daisy chain circuit for LED control
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Figure 5 Original image.

3. LED

LED

[1]

100cm
180cm

50ms
50ms

50ms 32
1.562ms

1 1/2 1/4 1.5 2
1

32 1
32 32

3ⓒ 2017 Information Processing Society of Japan

Vol.2017-GN-100 No.28
Vol.2017-CDS-18 No.28
Vol.2017-DCC-15 No.28

2017/1/21



IPSJ SIG Technical Report

1
Table 1 Illumination time and periods.

[ms] [ms]

0.39 12.48
0.781 24.992
1.562 49.984
2.343 74.976
3.124 99.968

6 1.562ms
32 50ms c

2.343ms 74.976ms d
3.124ms 99.968ms e

50ms

e

c
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Figure 6 Displayed images for various illumination time.
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Figure 7 Displayed image with and without diffusion optical 

cap.

1.562ms
8 8 a

RGB

8 b

8 b
6

4ⓒ 2017 Information Processing Society of Japan

Vol.2017-GN-100 No.28
Vol.2017-CDS-18 No.28
Vol.2017-DCC-15 No.28

2017/1/21



IPSJ SIG Technical Report

RGB
RGB

8
Figure 8 Displayed image with and without diffusion optical 

cap.
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Figure 9 6 kinds of evaluation image.
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Figure 10 Experimental results for 6 kinds of evaluation 

image.

4.

1

RGB

5ⓒ 2017 Information Processing Society of Japan

Vol.2017-GN-100 No.28
Vol.2017-CDS-18 No.28
Vol.2017-DCC-15 No.28

2017/1/21



IPSJ SIG Technical Report

[1]

Vol.2016-CDS-17 No2 pp.1-5 2016
[2]

2000
[3] “

”. Vol.6
No.2 pp.79-87 2001.

[4]
Saccade-based Display

. HIP2004-22 pp.69-73 2004-7.
[5]  

.
HIP2003 15-28 pp.19-23 2003-7.

[6]  
.

D-II Vol.J86 No.7 pp.1350-1357
2003.

[7]  
.

Vol.10 No.4 pp.505-512 2005.
[8]  Saccade-based 

Display .
13 (CD-ROM)

ROMBUNNO.1A3-4 2008-9.

6ⓒ 2017 Information Processing Society of Japan

Vol.2017-GN-100 No.28
Vol.2017-CDS-18 No.28
Vol.2017-DCC-15 No.28

2017/1/21


