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Studies on Calculation of Number and Height of
Circuli of Fish Scale by Statistical Methods

Satoru EZOE* !, Hiromitsu OHTA™', Koso NAGAO™*! and Kazuo OGAWA*!

Periodic rings such as annual ring or circuli, deposit on fish scale and they have utilized to research the
age, the maturity level of growth, physiological factor, the changes in living condition, etc.

In order to improve researching reliability, it is important that a lot of the scales should be collected
and analyzed automatically. If the circuli profile detect mechanically and the data being collected analyze
numerically, it will become to research the characteristic of fishes in easy and in short time and then to in-
crease the reliability of the estimation.

In this study, practical and useful processing techniques to analyze the number or the height of circuli

profile are presented.
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Fig. 1. An example of plane circuli profile without
waviness used in this analysis
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Fig. 2 . Representative number of circuli obtained by spec-
trum analysis
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Table | . Estimation of number of circuli counted by spectrum analysis

Measuring | Actual A.\;er-agel. Total c;)rcuh
Samples |length (L) | circuli |"0 ctrewdt number
mm |deposited number deposited
(Cave) (Cn:CaveXL)
Cave1 138.46 242
) 6.30 259
Cavez [39.03 246
Caver |39.02 202
@ 5.18 214
Cavez [39.05 202
Cave1 [39.01 220
©) 5.65 232
Cavez [39.25 2292
Caver |38.17 213
@ 5.59 297
Cavez |37.07 207
Cavel |38.44 225
® 5.86 239
Cavez [39.69 323
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Input of circuli profile data after filtering
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l By method of moving averages

Computing smooth amplitude probability curve

i

Detecting mean top and bottom
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l Calculating mean of height

Computing height of the circuli profile

Fig. 3 . Computing process for calculating the height of
circuli profile
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Fig. 4 . Result of spectrum analysis in overall circuli pro-
file
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Fig. 5. Circuli profiles leveled by filtering
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Fig.14. Circulus top smoothed by the method of moving
averages
(a)An example of circulus top
(b)Some small peaks existing in a circulus top
(¢ )Circulus top after smoothing
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Fig.15. Result of detecting and counting of computable cir-
culi profile
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