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Fig.1 Sketch of measuration part of

morphometric attributes™

BL. body length; CL. carapace length; CW. carapace width; CH. cara-
pace height; FSW. first segment width; FSH. first segment height; TSW.
third segment width; TSH. third segment height; SSW. sixth segment
width; SSL. sixth segment length; FL. tail-fan length
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Fig. 3 Bland-Altman figure of length of
Image 1 and Caliper 1

The dotted line is the upper and lower limit of LoA, the solid lines on
both sides are LoA CI
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Tab.1 The results of parameters for consistency evaluation

B RR14 caliper 1
Parameter K BL LR CL
ER 14 AN number 19 17
fmage 1 A4kt PCT 4.51% 4.04%
MR r 0.99 0.96
ZEME/mm 4 -2.54 -0.80
PR Z/mm  SD 1.25 1.08
FrdE/mm  SE 0.06 0.05
LoA Cl/mm (-5.15, 0.08)  (=3.05, 1.46)
E524H AN number 21 20
fmage 2 A4kt PCT 4.99% 4.75%
AR r 0.99 0.96
ZEME/mm 4 -2.60 -0.88
brdEZE/mm  SD 1.24 1.09
PR R/mm  SE 0.06 0.05
LoA Cl/mm (-5.19, 0.00)  (-3.17, 1.40)

24 caliper 2
KIHSE  CW K BL  SkHK CL kMR®E CW

17 21 20 15

4.04% 4.99% 4.75% 3.56%

0.92 0.99 0.97 091

0.62 -2.40 -0.72 0.55

0.68 1.43 0.97 0.76

0.03 0.07 0.05 0.04

(-0.81, 2.05) (-5.39, 0.59) (-2.76, 1.32) (-1.05, 2.15)

19 21 19 18
4.51% 4.99% 4.51% 4.28%
0.94 0.99 0.97 0.93
0.61 —2.46 —0.81 0.54
0.60 1.43 0.88 0.68
0.03 0.07 0.04 0.03

(-0.65, 1.88) (-5.47, 0.55) (-2.66, 1.04) (-0.88, 1.96)

=2 HAEXREBRHIS%EEXE

Tab. 2 Intraclass correlation coefficient and its 95% confidence interval

ZH [ZSIS SNIIEERIS Bl FR B8
Parameter BL CL CW
%141 Image 1 ICC 1 1 1
95%E 5 X 8] CI {1 1 a1 a1
E{524 TImage 2 ICC 0.996 0.973 0.957
95%E 5 IX 8] CI (0.996, 0.997) (0.969, 0.977) (0.950, 0.964)
F 14 Caliper 1 ICC 0.997 0.980 0.965
95%E (5 IX 8] CI (0.997, 0.998) (0.976, 0.983) (0.959, 0.970)
K241  Caliper 2 ICC 0.991 0.952 0.947
95%E (5 IX 8] CI (0.990, 0.993) (0.944, 0.959) (0.938, 0.955)
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Tab.3 The results of error analysis

MXHRZE/% RE BRERB/% CV

PR SR S 98 || AR SR Sk
BL CL CcW BL CL cw

BB 152 237 3.74 0.00  0.00 0.00
Image 1
EMg24 1.68  3.06 3.86 087 244 2.57
Image 1
ERIA 168 326 3.92 0.74  2.04 2.49
Caliper 1
RR24 179 336 4.44 139 351 3.46
Caliper 2
Sig 0.00  0.00 0.02 0.00  0.00 0.00
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Comparative analysis of image measurement technology and artificial
measurement method based on three kinds of prawns

JIN Yenan', GONGRui’, LIU Xiangrong’, ZENG Xiangxiang’, MAO Yong "

(1. State Key Laboratory of Marine Environmental Science, College of Ocean & Earth Sciences,
Xiamen University, Xiamen 361102, China;
2. School of Information Science and Engineering, Xiamen University, Xiamen 361005, China)

Abstract: The measurement of prawns’ morphological parameters was traditionally to use vernier caliper, but the
error was great. In order to improve the intelligent level of prawns measurement, this paper first invented image
measurement technique based on computer vision technology. Using this technique, we measured body
length(BL), carapace length(CL) and carapace width(CW) of Marsupenaeus japonicus, Litopenaeus vannamei and
Metapenaeus ensis, then compared these results with those from vernier calipers. We measured 421 prawns and
obtained 15 156 data. Based on Bland-Altman mapping method and Intraclass Correlation Coefficient (ICC) to
judge the consistency and repeatability. It turned out that: (1) More than 95% of the D-value between image meas-
urement technique and vernier caliper method fell within the scope of LoA, and LoA CI was acceptable in profes-
sional sense, which showed that the consistency of the two methods was good. (2) For one individual, the results of
identifying one angle by using image measurement technique were the same. The ICC of identifying three differ-
ent angles were 0.996, 0.973, 0.957, which had no significant difference compared with that of 3 times measure-
ments using vernier caliper by one person (ICC=0.997, 0.980, 0.965), but larger than three different persons
(ICC=0.991, 0.952, 0.947). The result indicated that the repeatability of image measurement technique was related
to shooting angle, and the same angle was the best. (3) The results of identifying one angle using image measure-
ment technique were the closest to assumed truth value. Meanwhile, the degree of variation was minimal, the relat-
ive error was 1.52%, 2.37% and 3.74% respectively. In short, the consistency of image measurement technique and
vernier caliper method was good, and the repeatability of the former was superior to the latter, with advantages in
non-contact, fast measurement and wide application. Therefore, we could replace vernier caliper with image meas-
urement technique to be applied in prawns morphological parameters measurement.

Key words: vision technology; prawns; morphological parameters; image measurement; vernier caliper
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