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Image Processing Algorithm for Robotic Plug-Seedling

Transplanter
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ABSTRACT

A color image processing algorithm was developed to assist the robotic plug-seedling transplanter. The
algorithm was designed to identify and locate empty cells in the seedling tray. The image of pepper seedling tray
was segmented into regions of plant, frame and soil using thresholding technique which utilized HSI or RGB color
characteristics of each region. The detection algorithm was able to successfully identify empty cells and locate their
two-dimensional location. The overall success rate of the algorithm was about 88%.
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Fig. 1 Typical image of pepper plug seedling.
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Fig. 2 Determination of size and center loca-
tion of tray-cell.
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Fig. 3 Flow-chart of image processing sys-
tem for finding missing cell.
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Fig. 4 Comparison of color characteristics of
pepper plug-mean & standard devia-
tion.

—54—



220 B o444 22X 94 A & F

Lt 2 82 ¥

A F4E AEA L FEAA 449
37) 98t eja B 2@ B4 £4 A
ZAY BY g 4Rt 19 5= =
& olgste] ¥ 24 el Q¥ Ao ER
B A4EA AT 228 9 2AE 251 9
o AAE BY e H S, 14 AR H7 Zhe 47~
71, 33~121, 101~223 o]gloH o]= ‘BWFF * 3
X EZEWUI o] HfGd= gSoln H, S, 1 4 A&
25 AAE HYo] &&= GANE 258 A0
t}.

aeiv 229 A8A 99 29 Sof vehd
BAY A B 99 T 99 A ¢
ZEstn 9o, ol A& ojolAe A4k HE
Ao Foj7t Pt wabd 3 x 3 8P P4 I
E|E oj438 Erosion YEIY S 33 A9&
AASGes 1 AAE 2% 6] dehiATh &
ol AAY AEA 4 AF v BN
AHEH7) st FAAE BEel JA AL
t}.

1Y 72 HSI Zel 4L ol g3to} 11 20]
Bt 98 G ERE S8 4R AnE 559
A AAE BT Yot BEL A5t 239 £
g g H S, 12+ YR¥s 2z —47~82, 0~61,

Fig. 5 Plant region segmented based on HSI
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Fig. 6 Plant region after erosion filtering by
3 x 3 morphological filter - HSI.

Fig. 7 Tray frame region segmented based
on HSI color characteristics.
Threshold: H (—47~ 82), S (0~61),
I ( 31~108).
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Fig. 8 Center of cell and tray frame region
after erosion filtering by 3 x 3 array filter.

Fig. 9 Finding missing plant using HSI color

characteristics.
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