Vol. 22 No. 1
Jan. 2 0 2 2

i SR = T S
A

Journal of Chinese Institute of Food Science and Technology

ETEGSTRINALE (AEE) A ENETTE

L E ', WA, BYw'T, & &', L R') xFE!
(TaHHERFRLES TSR RLIHELZ THiEMm 471003
2 E E MR A R R B R A s T di& e 471003
STEHAATRRLRELERARABARKSE®RET MHikME 471003)

WE Witk G EA RN LI E LA & R0 ERIRAT O RIAI0LE G W E AN, A SR B — AR T B AR 589 ®
JadE () A AN ik, BB E DES ARELRRE AR MIEFLRREGEAFTHER ZAT B RGB & 142 CIE-
XYZ = Rl ey #53 , RA CIE H R G EAXERGEGERMUNL, A IHREFAYEFTLEEE AN AR ALK
AT, MERF GEFRGNFE, EREAN BAREorxs NN TEREALS ALK (r=0.99), 0 T & 2
AE, <2, T 4AF R G EFHENRF0dE B m0 BE S EREA B F 27K (P<0.01), AR BERS IR R EREMFT
W GE 69 G FAR | K IR T b e e R B G AR R AR R Ak M BLY B AR AT & AR T R TR R AT 4 a9 B

S
REWR AR R, @ RE; MR
XEHS  1009-7848(2022)01-0289-09

P38 2 T [ AL R A B S A g T e
FURORE L OUFE s 1 R 2 JH 2 R ot i ) o 2
PR IR bR A AR R A% B R TR 85 A
1 22 N R U g T A 7 it b R
WERAE b T EAREE N TSR I A7 e E WMo
PRfEfERE BEARAE B AT . AN D BEIT 2 AN RE T A2
AR AR EAL RS ALY 73 9 BOR 25 AL — Tl
oA ) XA 2 1 R B Tk, A A LA 2 R

F B M R G SR g — o, R I AE 2
G AT GEAR B AR T H
A 3 RO AR50 CIE H o A 3 D
HEAX SR AEAKX, HAT, %
Tk EEREANT A AR O 66
T A2 N T H (RS B A I e RS R ), X6F
AR AR TR 1R AT SR AT AR B SR PR

N T HhF A A, BHEEA R ER TR T
22 i R ORI D5 3 . Maria S5 I i

i BH . 2021-01-20

HEE&WE: EBRARPELESm EIHE (51975186) ; F %
W& TR 5 H (2019YFE0125100) 5 1 75
A e ST SR H 3] (19A416003)

EE B WL (1965—), 9 1+ iz

BEEE: BYUE  E-mail: kzhao_haust@163.com

DOI: 10.16429/j.1009-7848.2022.01.031

PRYFIRLES | [ CIE-LAB (82 241 9 fl (g
ERE 2 EERAMAGEE, FETRET
CIEL-AB 1 7 th FH BE 5 %8, David SEU98F 58 A [R] D6

ARG CIE [ EEM & )7, JFg i —FhiE
FHFAT Ao € 86 V5 19 1 3 00 2 )5 % . Minchen 451
I Ma SFURR 4l S U5 Hh O & B A TR 5 1R Y
A Ak B TEAT BORIE T, 2 A 1Y F R R LA
T €8 5 AR W B 4ol D6S TR BRE S G
SLHAREOLIE TR CIE HEN &, DL LA
R g G T X CIE (HEEA R ekl , 3OF AP
JEF CIE 1R A8 G Moy, XS4 1)
JE I LA S S

B2 UG 5 BT 5 b BB AR 1) & | AR I
i 77 7 % 6 RGB BIMG% 7 78 2 1l 21 (0 ) it
Hi g S M . Briones SFUHE 1 HLAF L 5 5 48 FE]
BB A W35 5 7 R (G R e, BN v
PEBCELEE AR B 8 ANHFAE, XI5 5 g i ik
FTVEAR o Luo SEUS53 51 1) I PR W 2% 12 AU 43 Bt
P AT LA AT, A TR R CIE
HRABEARX, L BB AEARX(WIO0), Kk
S5 JL R W WIO 78 UM 24 5 (5 5 T R R AT,
Liu 55N RGB Bl 0 A b i oy 227 B3 €5, 5 i A
) YCrCh B (6 A B | JF & H KR ) 1 B



290 hoE

2022 455 1 #

FE S, DA S —FP G R L5 T IAT 0 K
W5 o AT SCHRR T G o B 52 8 T 2 18 1
JEIE, PR A E A E AR BARSE
T H AT A RO R PR S B i T
LA 745 P R 5 0 1 F 5 v A DL i

TEIA H AR 2 2R b, AR SCHR ) — Fl
BT MBI RS s () RS & 7 i,
P B @R E D65 YRR AR R G, I LA € B I 4
SEOOMARIE A MG S BT I A 2t 1 B A A
A 133 &4 RGB #UH 5 CIE-XYZ =Rl EZ
] e 306 R ARG, (B FZ RS R Ga Xt AN TR)
SO0 RIS AT R, B R R S
SR (8] 22 0] ) AR DG 56 TF 1 B I {8 T 3
M LA 28 0T i B T AT

1 MRERE
1.1 BEBRE

B R R 4 F 2448 Tl AHHL (DALSA,
G3-GC10-C1280IF , Canada) MG IR . AHALIME 2 T
JELA KM ER:F] PC L (Intel® Core™ i5-7500),
3.40 GHz, NfF 8 GB). Hrr Tl AHHLEL £ & £
553 (GXTECH,GX-2514-10M,Japan), #:ff 25
mm ; Y6 18 S R BROG TR, HOG 2 M RE BT
D65 A5 G, 180 4~ LED T Ek (NICHIA,
2385-6500K , Japan ) ZH 4 i i, ) 2% 18 W, 4 I
6 500 K, & .5 50 >90% , #4151 J >90% , Tk AH#L
FOG R 22 B 7 4 o SR b, 26 B2 43 3l ol 20
em 1 35 em, 4 J& SCHRL AL WG AN, WG AR B A8 A
S HESR AR A s AR IEE, NP 45 em |58
45 em (5 60 cm , I AF DA TG TE B 00 R 65 T O A
TP AP FORIEIE 07, A G 5 g
VT o S T BRCRE RGN 1 R

Tl AL TAEFE F 382, i DALSA
SDK - REFEAR 8 M4 RGB EIE, /0 %
o 1280x1024, I L& 73 B3 R0 T 1Y PNG A%
XA, Hodr, 5536 £=3.6, BEGRTE] 1/100 s,
H 28 FPF s, K ST A Matlab 2016a #01F
DLEHC 8 i RGB {H, #4732 11 i LUAS E: 25
o, N RIE BRI S Rl 2 M B UCR
L BRI REA IO F AHHLLET ol | I HFEAS
FUAS R 2t AEATL L BF 1 ALY 50% , v i T AR AL Sk

0 N N e W N -

PCHL

5 4
1. DALSA TOlbAH#L;2. GXTECH Tl 45 3% ;3. &)@ %
B4, BUARBOGIE ;S MG SRS 6. v A ;7. W
58, WA

1 BEBRERE

Fig.1 Image acquisition system
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CBCC 1704 66.31 -0.79 -0.32 33.02 67.61 -1.36 0.08 36.28 1.47 9.87
CBCC 1702 74.75 -0.44 0.78 38.50 76.51 -0.33 0.48 47.48 1.79 23.32
CBCC 1701 81.58 -0.27 0.40 52.61 82.90 -0.09 -0.34 63.07 1.52 19.88
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CBCC 1321 93.84 0.36 0.68 76.87 94.63 0.53 0.76 82.65 0.81 7.52
CBCC 0431 90.98 0.40 -2.86 86.97 92.00 0.97 -2.61 92.26 1.19 6.08
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Whiteness Measurement Method of Agaricus bisporus (White Mushroom)

Based on Image Analysis

Ji Jiangtao'?, Sun Jingwei', Zhao Kaixuan"**, Jin Xin'?, Ma Hao', Zhu Xuefeng'
("Department of Agricultural Engineering, College of Agricultural Equipment Engineering,
Henan University of Science and Technology, Luoyang 471003, Henan
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Abstract The whiteness of Agaricus bisporus is an important index to evaluate its freshness and quality. In order to ac-
curately evaluate the whiteness of Agaricus bisporus, a method based on machine image analysis was proposed. The
imaging system of D65 standard light source is built, and the nonlinear whiteness calibration model is constructed. The
conversion from RGB value to CIE-XYZ tristimulus value is realized, and then CIE Ganz whiteness formula is used to
realize the accurate measurement of whiteness. The image system was calibrated by using 8 color cards with different
gray levels in combination with a colorimeter, and the Agaricus bisporus with different whiteness grades were measured.
The results showed that there was a high correlation between the results of image analysis and colorimeter (r=0.99), and
the color difference AE";<2. For the four groups of Agaricus bisporus with different whiteness levels, the measurement
results of image analysis were significantly different (P<0.01). At the same time, the whiteness value of Agaricus bis-
porus under different storage conditions was measured by image analysis. It was found that there was a significant corre-
lation between the storage time and the whiteness value of Agaricus bisporus, which indicated that the whiteness value
determined by image analysis can be used to quantitatively evaluate the freshness of Agaricus bisporus.

Keywords image analysis; Agaricus bisporus; whiteness; freshness



