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= Abstract =

Measurements of Ocular Saccadic Velocities ; Computerized
Digital Video Measurement Technique

Sueng Han Han, M.D,

We have measured the saccadic velocties of nystagmoid and normal ocular
movements. The ocular motions of normal subjects and of patients with
nystagmus were videotaped using a 3 CCD(color) high resolution camera at 30
frames per second. 8.5-second video segments were selected for analysis. The
data was processed digitally using a commercially available image analysis
program in a standard 32-bit microcomputer. Measurements were replicated by
two analysts. Saccadic velocities of each type of ocular movement were
calculated and displayed. Measurement errors between observers and with
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repeated trials were less than 3%. This new technique is non-invasive, efficient
and requires only a camera to obtain video data. It has less noise than
conventional methods because of the utilization of video lenses providing very
good spatial resolution(l pixel, 0,33mm), so motion range is much larger than
pixel size(J Korean Ophthalmol Soc 36:1199~1206, 1995).

Key Words : Digital, Image analysis, Saccadic velocity, Video,
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Table 1, System Characteristics
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19 10% HEZEAE FAF N45E5E &
A ¢F (Fig. 2-a) BMIE A-BHIE sl
T AESEEEE FscH(Fig. 2-0). WA
o] 4E ALAAN HE 1058 Bgewe] A
&&FE T 181, 27pixel/secol 2™, ol F$ H]
teE =39 Hun dAle gouee 2%o0
olRE Y R YoM AFF WANE YALF
A2 B 20 143.60° /secol ). HE 10=

Camera
Video recorder
Image processing software
Data processing software
Hardware

CPU1

CPU2

Video monitor (pixels) 512x512

Sony 3CCD, Model DXC-327

Sony EDV-9500(extended definition beta format)
JAVA for DOS(Jandel Inc.)

Excel 3,0 for Windows(Microsoft Corp.)

386-based, generic IBM clone with frame grabber
386sx microcomputer for calculations with Windows 3.1

Table 2, Statistical features of data analyzed by different users

Horizontal component by user 1

Horizontal component by user 2

Standard Error 0.45
Standard Deviation 7.17
Variance 51.42
Kurtosis -0.83
Skewness -0.14
Range 28.39
Count 256

Standard Error 0.47
Standard Deviation 7.51
Variance 56. 36
Kurtosis -0.99
Skewness 0.01
Range 27.66
Count 256
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Fig, 1, Schematic Diagram for JAVA Image Ana-
lysis System (JANDEL Inc).
The captured images from CCD video-
camera are digitized by frame grabber
and analized by JAVA software in IBM
personal computer.
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Fig, 2-a, Subjectl, Horizontal and vertical com-
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Fig. 2-b, Frequency domain(Fourier) of data in
fig. 2-a(horizontal motion).
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Pig. 2-c, Magnification of the arrow A-B area of
fig 2-a, and the saccadic velocity of
left 10 degree jump (181, 27pixel/sec)
and the right (191, 94 pixel/sec),
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Fig. 3-c. Magnification of arrow A-B area in figure 3-a. Shows the different saccadic velocity of the
fast (79pixel/sec) and slow (10pixel/sec)component »f nystagmus,

1h| A ,

s /V w 40 GBAB X o QO.ZB:'; ""30’\“ “Bg‘kaaz
g 70 Adduction Lf\'

(1]
» 60
8 55

0.00 1.00 2.00
Time tsec}

Fig. 4. Subject 3. horizontal component of sac-
cadic movement, OS.
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