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1. BACKGROUND

® Chrysanthemums originated in China and have a history of
over three thousand years, making them one of the world's
earliest ornamental plants.

® Based on cultivation and management methods, they are
mainly divided into cut-flower chrysanthemums and ground-
cover chrysanthemums.

Year PVP application Proportion
2001-2015 251 15.8%
2016-2025 1334 84.2%

Total 1585 100%

® The traditional method for chrysanthemums DUS
testing involves testers collecting flower petals and
using RHS color charts as reference standards to

record and describe the color characteristics.

® However, this traditional approach requires testers to
compare multiple colour charts to determine an

accurate color, resulting in lower efficiency.
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2. MATERIALS AND METHODS

® Fifty-one varieties were used in this study, and these
varieties could match 10 colors on the RHS color
charts.

® Ten fully opened flowers were collected from each
variety during the peak flowering period, ensuring
they were of uniform size.

® One outermost petal from each flower was selected
for manual observation and photography.

® Photographs were taken of the inner and outer sides
of chrysanthemum petals with a black background
board and an eight-color ruler.
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2. MATERIALS AND METHODS

® Photographs were taken of all the RHS color charts
with a black background board and an eight-color
ruler.

® Firstly, the color correction of image used the black-
white calibration method, and then the RGB values
of each RHS color chart were extracted.

® A database linking RHS color chart numbers to
RGB values was established.

RHS RHS:A RHS:B RHS:C RHS:D Group

126 GREEX

127

128 39 121.183.156

166. 191 173
129 94,177,136  111.186.144  149.190. 162 GREEN
130 108.185.130  133.185.145 170, 192.169

131

2. MATERIALS AND METHODS

® Firstly, the color correction of image used the black-
white calibration method, and then the RGB values of
each petals were extracted at the upper quarter, which
ensured color extraction for most types of petals.
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2. MATERIALS AND METHODS

® We retrieved in the database using the RGB value of
each petal or the average RGB value of ten petals.

® The top three RHS color chart numbers were
= e S ' ; generated by color distance in ascending order using
= ‘ the following formula.

D(}.l = v (R() - le)2 - (Gl) - Gl)z B (Bl'i - Bl)z

| N\fm\m'nf RHS No. of RHS No. of RHS No. of RHS No. of RB'Sm]v.u.r
157D 158D : ;SEC Creen White
157D 158D -reen White
N1634 N163A NITIEB reved Orange
NI163C N163C NGB reved Orange
11D 1D 1mc reved Orange
NITA NIT2A NITIEB reved Orange
N163D N163D 3B vec ax;
N4, range
s x = ® In the identification of inner side color of 51
= = s varieties, image recognition achieved a 98% match
™ m a = rate compared to manual observation, with 86% of
= = = = the results matching with the first RHS color card
E —— o = number from image recognition.
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3. RESULTS AND ANALYSIS

[ RES No. af Image i“iéf";ﬁ
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3. RESULTS AND ANALYSIS
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Color Correction
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AnalysingFiles - JH06_DSC_8692.JPG with 0.4855 Report Image
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AnalysingFile8 - JH10-2025_DSC_8248.JPG with 09715
AnalysingFiled - JH3015_DSC_8436.JPG with 0.9475 O Rearrange
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® Manual observation of each petal took about 1-2 minutes, and observing 10 petals per variety
took about 10-20 minutes. Photographing took about 2 minutes, and identifying one image

only required 0.5 seconds, significantly increasing testing efficiency by 5-10 times.
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3. RESULTS AND ANALYSIS

RES No, of | RES No. of Tnase | RS ¥o. of Iunge | RES No. of Image
Anslvsis-1 Anaiysis Anaiicd

FETY | vellow oran
I e [“ellow orange
i 1 vellow orangs

inner side color outer side color
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4. DISCUSSION

Manual Image analysis
GREEN-WHITE 5 YETOW-WiTE 15| | Manual
8 GROUP GROUP GROUP

. . 4

Manual Image analysis Ilnagcl‘axlm‘zWSi;
RED-PURPLE 64 1 TRl

GROUP

GREYED GROUP

® The mismatch between manual testing results and image analysis results may be due to ununiform

petal colors within a variety or ununiform color distribution on the same petal.

® There is still room for improvement in petal color extraction and color classification distance.
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4. DISCUSSION

® The results of this study indicate that image analysis has high accuracy in identifying

chrysanthemum petal colors and can be used in DUS testing.

® For the mismatch varieties or for special types such as spatulate petal varieties, we need to

continue optimizing algorithm.
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THANK YOU
FOR YOUR ATTENTION!

Fu Shenzao
Email: fushenzao@caas.cn
Tel/Wechat: +86 13051451068
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