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A study on counting technology of small anadromous fish such as
sweetfish by using ultrasonic and image processing technologies
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Abstract

There has been much R/D on the counting technology of large anadromous fish such as
salmon and trout, but no R/D on the counting technology of small anadromous fish such
as sweetfish has been reported. We conducted a R/D study of an automatic counting
technology of small anadromous fish by using ultrasonic and image processing technolo-
gies. Because we use ultrasonic waves, the counting method has various advantages in
that fish can be counted even at night or when the river becomes muddy. In addition,
this method has no influence on fish. In this report, we describe the characteristics of
ultrasonic waves generated from the experimental equipment, the creation of ultrasonic
images, and analysis processing of ultrasonic images. In this evaluation experiment, the
measurement ratio using the experimental equipment was approx. 70% for the actual
number of sweetfish that swam up the river.
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Fig.3 Ultrasonic sensor section
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Table 1 Size of object(sweetfish) to be counted

length of a fish (mm) | height of a fish (mm)
50~300 8~50

& 8mm BEERMTAMLERSHY, SEHOERT
I, BEROKEE 1.5smm (AEEH1IMH z) TH
PO E RS ZETE R, Table 21K PTD
BEEOREREEROBGRERT,

Table 2 Wave length of ultrasonic wave in water

frequency(kHz) | Wave length(mm)
100 15.0
400 3.75
500 3.00
1000 1.5
2000 0.75

(velocity of ultrasonic wave in the underwater is 1500m/s)
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Fig.4 Ultrasonic sensor (electric sound con-

version section)
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Fig.5 Sound pressure distribution on a center axis at the front side of a sensor (f=1MHz, in case of

changing the sensor radius)
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Fig.8 Polar coordinate indication of directivity function R (Directivity function R is displayed as a polar

coordinate for direction angle r)
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Table 3  Rule of separation and gathering of fish
case details
Regard as 2 fish when the distance between 2 fish shades is
over | pixel. Example 3 Hv
casel Example 1 Example 2 % Ever 1 pixel over 1 line
regard as 1 fish regard a5 2 fish regard as 2fish
Example 2
Regard as 2 fish when distances are over n lines or n pixels B_—_li
case2 i
Example1 _é? ver i pixels over n lines
E regard as 2 fish regard as 2 fish
Regard as 2 fish when distances are over n lines or m pixels Example 2
cased Example 1 Eﬂi
—p ver m pixels over n lines
regard as 2 fish EHT
regard as 2 fish

Table 4 Number of fish passing through and counting result
total count at sensorpart count at IMEge pProSessENg
cot.{nt by [nurber berof kess tharn | similarts | more than | less than | simibrts | mom than
\rsu:l. of jnumbers gount | numberof |numberef| numbearof | numberof | nurberof | nurberof
obsermtion [scencs p;s:nz Gount rate pARsEng passng | passing passing passng passing
Ehes fiches fiches | fwhes fishes fiches fichez
_(A) 1§ [§ o)) (D) | (2 (F (G (D b (J (KD
0 343 | | il It e
1 87 87 102_ {1172 0 65 21 3 72 12
2 33 88 83 65 0 18 15 i 24 3
3 33 93 97 R8O 2 i35 16 8 21 4
4 22 88 g2 B2 3 7 12 1 8 5
5 29 145 129 1880 g 3 17 13 g 7
8 14 84 i2 85.7 2 8 8 7 [} 1
z 13 a1 4 03 g 4 1 12 1 1}
8 g 2 58 80.6 3 2 4 8 1 1
g & 54 39 722 2 1 3 5 i 1}
10 10 100 J£is] 680 8 1) 2 9 1 g
1 15 165 109 | 681 10 1 4 15 g 0
12 I 84 57 57.8 4 1 2 7 g 0
ower | 13 3 39 26 66.7 2 1} 1 3 a a
s} 14 2 28 13 464 2 0 0 2 1] a
15 2 30 28 933 1 0 1 1 g 1
17 1 17 11 4.7 1 0 0 i 9 1}
13 3 54 24 | 444 2 1] 1 3 1 0
19 2 38 21 553 1 0 1 2 0 0
20 1 20 15 %0 1 0 0 1 ] 0
21 1 21 1 524 1 a 0 1 0 0
22 2 44 22 500 2 0 0 2 a 0
23 4 jeod 43 487 4 g 0 4 1] 1}
24 1 24 1" 458 1 1] g 1 0 o}
28 1 29 12 414 1 0 0 1 0 1
34 1 34 4 18 1 1} 0 1 0 0
42 1 42 11 262 1 1] 0 i 0 0
Total 303 1647 1190 | 723 72 124 107 128 141 34
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