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Image enhancement of Takifugu obscurus embryos based on DCP algorithm
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Abstract: In order to accurately identify each stage of embryonic development of Takifugu obscurus and improve the
survival rate of artificial reproduction and cross breeding, dark channel prior (DCP) algorithm and its two inversions and
derivation were used to enhance embryo image. Among them, four kinds of transmittances were derived in this study, and
eight kinds of enhancement effects were finally generated by combining the reduction and amplification of pixel values.
Through comparative analysis, A+X combination algorithm combining image brightening and image darkening had the best
effect. The enhanced image details were more abundant, and the features of each period were clearer. The YOLOvVS net-
work , a multi-target detection algorithm, was selected to extract and classify embryos in the images. The results showed that
the classification accuracy of enhanced image was 4.5% higher than that of original image, and the loss function was 0.16%
lower.
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Fig.3 Image enhancement effect at various stages of embryos of Takifugu obscurus

SR BEAR Ly Hbu 338 5 17 B DX, (L8 1 W | S 3
B R RRAE A B DCP 333k B R A 1Y (o 8 1%
Rtk BRI b ORI 1 SR M (X 40 15
E A3 R AR I EANEA s A O &, AR B R AR T
TARSERE X IR 52 B, A AN T e B Xk
TE 3, AR G 2 20 R R RG U i A 5 R
ATLAE ) FET I A TR LA B ., JRU mh 0] )
JZ 5014 S T, A 2 R A e 2 3 5 LAY H B
S LT FHR 360 i 240 759 15 B 28 th , o] LA R Je 2 IR i
R ) S

AWFFEAEF 2 Rt RE AR AR ol PEAR S, B B
TR RE 2 AP RE TR AR LA 4 A
W2 ANEGIEHE, RS ] AREE R R
FFIE- 386 BE Y e R, B AT TR B8 4 501 Lo S 1 4 v
T 10.01%F1 1.36 5, 17 BAEEE K, EHR B FEAE 41
VR TR BB TR ) SO AR I A AT
L5 LTI ARG R G R I 1 s AR B B AR
Ak
3.2 EEQE A EHRRRE B G5 52

ARWF5EIz F YOLOVS W 45 >0 of 15 80 4% J fi ik
JIG D s LG R 5 J 14 R AT 40 S A 0 325
W2 kAR 2R 000K, 56 T iR % 012k s 8L A
(8] RS B R 2 (mAP ) 4 DSHOK A EIR
R RAROR . AR AN 6 BT, W5 IR G M

R LRI EUR AL 4. 5% , 51K AR 0. 16% , 7
MIZEH mAP B, EL S Hml i, 35 5 E5
()43 28 1 B R AE 1% 18 800 WK A8 A7 ik B i KA
95.2% , HJG 2k T V22 ; i ISR A e i R AH A
£ 90. 7% , H¥bahEK 3 5 EG J sR %L 5
REGE T 0,

PERETEAR 820 KM ZEALE /R YOLOVS W45
LI AR 55 % I SUAR J B RG A T ARG I, 432K
ORI 7 B, FEUNGRrb X RRAG ) 4 B 1 3F
AR HEFET 3 T 3 Rl RS A LY H B
WIFRZEA 00,01 .02 1 03, FEA~AF IR AL BESE 3 4
S PEAT XS HE AT, 385 YOLOVS 48 % i S0 4R
J7 il R 36 i P 5 48 5 s MR SR A TR I X e, T A4S
HMEhie, K7 % (a) ((b) . (c) . (d)4 I 555
(1) ARSI A3 R S o it 1 340 v T D

4 45

AW FEH G AL B AR 7 FH I SR D7 il i
KB AR BRI 5S52, R HZ 8 s
YOLOvS kit A1 2 5300, RH DCP 5k Ll K&
BRI S 1 — R G BRI 58 X SUR
Jy i R i AR A T 388 5, 145 J5 AR 0 15 B Y (B
$em 1 10.01% PR EEEER & T 1.36 i, 1G5
Je PG B A 49 {5 8 5 5 HL AR AR T B v



1498 TP 42k ¥ 3R 2021 4E 5 37 & e

MR WILAT B
L/
JRE
MSRCRE: &)\ )
LRS-CLAHE£L#:; @ hQ @ A @
DCPH:

4 7R[EBE R B A A 1B 55 3o W 0 7R 7 B BE R R AR B ISR 45 R
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