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Abstract

Conventionally, a water level of a dam has been measured by a float-, pressure-, or
sound wave-type water level gauge. We have devised a method of measuring a water level
by analyzing images of a row of slant plate, and we applied the method to dam water
level measurement for the first time. Dam water level measurement is characterized by
significant changes in the water level. The range of water level measurement is 25 m this
time. To securely detect the water surface throughout the range, we set a number of slant
plates in a row on a concrete wall upstream from the dam. To secure the measurement
accuracy of 1 cm, we decided on the size of camera scenes (scene height) to be 4 m.
We employed a method of controlling a camera direction so that, in accordance with
change of water levels, images around the water surface should always be captured by
the camera. The camera that we used was a dam monitoring camera for the purpose
of measuring a water level in an non-emergency situation and monitoring in case of
emergency.
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Table 1.  Results of water level measurement (September 16, 1999)
(Unit: m)
Time  [By prr,ss‘:xt;r 1;\;ellmage Differ- giqfl;:rr:nce time [By pres‘;vu:éer 1138):/ 1ex}1age Differ Sguare
gauge processing | €nce |gauge processing | -ence difference
1:00 | 192.67 192.64 0.03 0.000635917 | 13:00 | 191.73 191.72 0.01 | 0.000002722
2:00 | 192.59 192.56 0.03 | 0.000635917 | 14:00 | 191.72 191.71 0.01 | 0.000002722
3:00 | 192.49 192.48 0.01 | 0.000002722 | 15:00 | 191.69 191.69 0 0.000002287
4:00 | 192.40 192.38 0.02 | 0.000231569 | 16:00 | 191.68 191.67 0.01 | 0.000002722
5:00 | 192.30 192.27 0.03 | 0.000635917 | 17:00 | 191.65 191.64 0.01 | 0.000002722
6:00 | 192.18 192.19 -0.01 | 0.000218526 | 18:00 | 191.63 191.63 0 0.00002287
7:00 | 192.12 192.10 0.02 0.000231569 | 19:00 | 191.64 191.65 -0.01 0.00021852
8:00 | 192.01 192.01 0 0.000002287 | 20:00 | 191.65 191.66 -0.01 0.000218526
9:00 | 191.90 191.90 0 0.000002287 | 21:00 191.65 191.66 -0.01 0.000218526
10:00 | 191.78 191.80 |-0.02 0.000614178 22:00 | 191.67 191.68 -0.01 0.000218526
11:00 | 191.74 191.73 0.01 0.000002722 23:00 191.67 191.69 0.02 0.000614178
12:00 | 191L.73 191.72 | 0.01 0.000002722 Calculation(m, o) m=0 0=0.01

Fig.9 Measurement results display screen
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