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BACKGROUND

We started to apply image analysis technology in Squash and Cucumber in 2021.

leaf of squash seed of squash leaf of cucumber fruit of cucumber

3

4

TWM/2/10 
Annex, page 2



BACKGROUND

We developed a image analysis function in DUSCEL in 2021.

BACKGROUND

We developed new image analysis algorithms by new ruler in tomato and maize in 2023.

fruit of tomato ear of maize kernel of maize
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Old ruler and one color background couldn’t give a right calibration of size and
color.

New ruler could give a right calibration of size, but failed to give a right color back
because of poor manufacture for color coin.

PROBLEM
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PROBLEM

Light has significant influence in color. RGB distance between two color could be 
bigger than 25.

RHS COLOR DISTANCE

RGBDIST=sqr(R1-R2)^2+(G1-G2)^2+(B1-B2)^2)

Minimum
Distance
=25
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We could consider an actual color in certain light as standard color.

We developed a new algorithm to produce a perfect corrected rate by white and
black colors in new calibration ruler.

We could correct the color by the perfect corrected rate when we use the same
calibration ruler.

NEW METHOD
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NEW METHOD

standard light too lighttoo dark

NEW METHOD
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NEW METHOD

White balance value=r * 0.299 + g * 0.587 + b * 0.114
197 * 0.299 + 198 * 0.587 + 193 * 0.114 = 197.131

rc = ra * ((wswb / wawb - bswb / bawb) * (ra - bawb) / (wawb - bawb) + bswb / bawb)

ra: actual red value

rc: corrected red value

wswb: white balance value of standard white color

wawb: white balance value of actual white color

bswb: white balance value of standard black color

bawb: white balance value of actual black color

NEW METHOD
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NEW METHOD
Corrected color

(x1,y1)

(x1,y2)

(x1,y3)

x0,y0

(x2,y1)
(x3,y1)

l1

l2

l3 l4

x0=x1+(l4-l3)/2
y0=y1+(l1-l2)/2

Dw1=sqr((x2-x0)^2+(y1-y0)^2)=2cm
Dw2=sqr((x1-x0)^2+(y2-y0)^2)=2cm
Dw3=sqr((x3-x0)^2+(y1-y0)^2)=2cm
Dw4=sqr((x1-x0)^2+(y3-y0)^2)=2cm

Db1=sqr((x2-x0)^2+(y1-y0)^2)=2cm
Db2=sqr((x1-x0)^2+(y2-y0)^2)=2cm
Db3=sqr((x3-x0)^2+(y1-y0)^2)=2cm
Db4=sqr((x1-x0)^2+(y3-y0)^2)=2cm

(max(dw)-min(dw))/max(dw)<0.05
(max(db)-min(db))/max(db)<0.05
abs(average(db)-average(dw))/(average(db)+average(dw))<0.025

NEW METHOD
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NEW METHOD

original images

corrected images
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1. Try to get real color in calibration ruler by other tool.

2. Verify new method in different light or camera.

3. Use calibration ruler to check image deformation.

FUTURE

THANK YOU FOR YOUR 
ATTENTION!

Yang Kun
yangkun@caas.cn
+86-10-8210 5623
+86-(0)1391 1259 308
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