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A Test of a Far Infrared Camera for Development of New Surface Image
Velocimeter for Day and Night Measurement

FAP/AME 7 b o) ol e
Yu, Kwonkyu / Kim, Seojun / Yoo, Byeongnam / Bae, Inhyuk

Abstract

In flow velocity measurement of natural rivers, taking images with proper image quality is the fundamental and the
most important step. Since flood peaks generally occur in night time, it is very difficult to capture proper images in
that time. The present study aims to test a far infra-red camera as a adequate alternative to resolve the various problems
in measuring flood discharges. The far infra-red cameras are able to capture images in night time without help of any
extra illuminations. Futhermore they are not affected by fog nor smoke, hence they can be adapted for a fixed-type
surface image velocimeters. For comparison, a commercial camcorder and a near infra-red cameras were used together.
The test images were taken at a day time and a night time, and the image acquisition work were performed at an
artificial flow channel of the Andong River Experiment Station. The analyzed results showed that the far infra-red
camera would be a good instrument for surface image velocimeters, since they were able to capture regardless light
condition. There are, however, a few minor problems in their accuracy of the analyzed results. About their accuracy
a more study would be required.

Keywords : velocity measurement, far infra-red camera, near infra-red camera, surface image velocimeter
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Table 1. Cameras Tested for Surface Image Velocimeters (modified from Fujita, 2013)

Near Infra-red Camera

Far Infra-red Camera

Type Normal Camcorder
SONY DCR-SR65 PC13030N TSM-72
Model
Wavelength(um) 0.4~0.8 0.8~1.7 8.0~14.0
Color Mode Color Grayscale Grayscale

Basic Principle

Natural light or reflective
light of objects

Natural light or reflective
light of objects

Heat or radiative energy
from objects

Image Capturing in Night

Need illumination

Need illumination

Need not illumination

Depends on range of

. . D d directi f
Recognition of ripples epends on. trection o . L. Always
sunlight illumination
Affection of rainfall A X A
X @]

Affection of fog

X

Table 2. Sample Images Capture by Various Cameras

Normal Camcorder

Near Infrared Camera

Far Infrared Camera

Day time
14:39

Night time
(without
illumination)
18:16

Night time (with
illumination)
18:20
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Vertical
Vertical
Vertical

Far Infrared Camera

Horizontal
Horizontal
Horizontal

Vertical

All the STIs are shown for about 3 second length only, since 10 second images are too long.

Vertical

Vertical

Near Infrared Camera

Horizontal
Horizontal
Horizontal

Vertical
Vertical
Vertical

Normal Camcorder

Horizontal
Horizontal
Horizontal

Day time
14:39
Night time
(without
illumination)
18:16
Night time
(with
illumination)
18:20

Table 3. Spatio-Temporal Images
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Fig. 7. Velocity Measurement for Comparison

(b) Measurement using micro velocimeter
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Table 5. Comparison of the Results of the Surface Velocity

Distance propeller type Normal Camcorder Near Infrared Camera Far Infrared Camera

(m) current meter velocity error velocity error velocity error
(m/s) (m/s) (%) (m/s) (%) (m/s) (%)
0.50 0.22 0.27 0.27
0.75 0.50 0.44 0.38
1.00 0.64 0.61 -4.46 0.54 -14.93 0.53 -16.81
1.25 0.65 0.62 0.53
1.50 0.69 0.68 -1.88 0.60 -13.04 0.56 -19.13
1.75 0.69 0.63 0.59
2.00 0.70 0.72 3.14 0.61 -12.70 0.55 -21.68
2.25 0.73 0.66 0.59
2.50 0.85 0.79 -7.05 0.75 -12.22 0.66 -2291
2.75 0.74 0.69 0.65
3.00 0.83 0.76 -8.42 0.76 -9.15 0.69 -17.33
3.25 0.78 0.83 0.71
3.50 0.83 0.77 -6.92 0.71 -14.27 0.71 -15.11
3.75 0.77 0.73 0.73
4.00 0.78 0.73 -5.48 0.68 -11.80 0.69 -10.64
4.25 0.67 0.66 0.59
4.50 0.73 0.67 -9.07 0.60 -18.75 0.65 -10.84
4.75 0.68 0.64 0.62
5.00 0.52 0.56 7.93 0.59 14.89 0.45 -13.93
5.25 0.43 0.45 0.46
5.50 0.16 0.19 0.12
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