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San e Plant-type ParametersM easuranent Based on Image Technology n
Tamato

FENG Hui" , ZHANG Ting, WANGW ei-jia, WANGW u-hong, and SH | Yun-teo
(College of Horticulture, Shenyang Agricultural U niversity, Shenyang 110161, China)

Absdract: A measurement oftvare® ToRVI -1” was designed and used o measure the plant-type indexes
of tmato, including base angle, opening angle, drooping angle, opening length, drooping length, leaf
length, leaf width, plant height, plant range, node length and stan diameter Itwas indicated in the campara-
tive analysis that the difference in the data collected fran the manual and the ftvare measurenentswas not
significant The fivare measurament is characterized by high efficiency, facility and accuracy, lowv cost, and
non-destruction  plants It isan efficient tool in the research on tamato plant-type
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Fig. 1 Two plant-type tomatoes ‘ST06' (leaf-up) and ‘ST03' (leaf-down)

B2 EHHENEIG: MRS, FHB. EH. FRE, BEF (A),
M. HE (B), &, %iE (C). FiE, 28 (D)

Fig. 2 The measured parts of tomato plant: base angle, opening angle, drooping angle, opening length,

drooping length (A), leaf length, leaf width (B), plant height, plant range (C),

node length, stem diameter (D)
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Tablel Error of tamato plant-typemeasurenent oftware when the camera was paralleled to the object
Standard length Standard angle
/am /am /am 1% /° /° /° 1%
True value Sofwvare value Abslute error  Relative error True value Softvare value  Abolute eror  Relative error
0.50 0.50 0 0 5.00 5.01 0.01 0. 1996
1.00 1.00 0 0 10. 00 10. 57 0.57 5. 3926
1.50 1.54 0.04 2.5974 20.00 20.56 0.56 2.7237
2.00 2.08 0.08 3. 8462 30. 00 30.52 0.52 1.7038
3.00 3.08 0.08 2.5974 45. 00 45.72 0.72 1.5748
4.00 4.07 0.07 1.7199 60. 00 60. 46 0. 46 0. 7608
5.00 5.11 0.11 2.1526 90. 00 90. 00 0 0
6. 00 6. 06 0.06 0. 9901 120. 00 120. 23 0.23 0.1913
7.00 7.01 0.01 0. 1427 150. 00 150. 20 0.20 0.1332
8.00 7.96 0.04 0. 5030 180. 00 179. 16 0.84 0. 4690
2
Table2 Error of tamato plant-typemeasurenent software when the camera was nclined with the object
Standard length Standard angle
/am /am /am 1% /° /° /° 1%
True value Sofwvare value  Abslute error  Relative error True value Softvare value  Abolute eror  Relative error
0.50 0.52 0.02 3. 8462 5.00 6.45 1.45 22. 4806
1.00 1.00 0 0 10. 00 12. 66 2.66 21.0111
1.50 1.55 0.05 3.2258 20.00 24.65 4.65 18. 8641
2.00 2.07 0.07 3.3816 30. 00 35.16 5.16 14. 6758
3.00 3.07 0.07 2.2801 45. 00 50.21 5.21 10. 3764
4.00 4.10 0.10 2. 4390 60. 00 64. 02 4.02 6. 2793
5.00 5.08 0.08 1.5748 90. 00 89.28 0.72 0. 8060
6. 00 6.08 0.08 1.3158 120. 00 113.98 6.02 5.2820
7.00 7.05 0.05 0. 7092 150. 00 144. 33 5.67 3.9280
8.00 8. 06 0.06 0. 7444 180. 00 179. 61 0.39 0.2170
2.2

3),

DPS
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Table3 Campare of plant-type parameter sby manual measurenent and softwaremeasurenent

Plant-type paraneter M easurement methods L eaf-up L eaf-dowvn
/° Bas angle M anual 38.02 &A 55.77 &A
Softvare 39.01 &A 56.86 &A
/° Opening angle M anual 49.67 A 71.60 A
Softvare 51.27 &A 69.72 A
/° Drooping angle M anual 62.37 &A 108.87 A
Sofvare 63.31 &A 109. 14 &A
/am Opening length M anual 16.92 A 13.71 &A
Softvare 18.18 &A 12.43 A
/an Drooping length M anual 22.72 A 26.22 A
Sftvare 23.43 A 25.49 aA
/am Leaf length M anual 24.34 &A 32.86 &A
Sofvare 25.03 &A 33.44 A
/an L eaf width M anual 16.61 &A 22.55 A
Softvare 16.81 &A 23.43 A
/am Plant height M anual 47.10 &A 60.28 A
Softvare 47.54 & 58.78 &A
/am Plant range M anual 34.32 &A 45.70 &A
Softvare 33.51 &A 47.72 &
/an Node length M anual 5.76 A 6.91 A
Softvare 5.73 A 6.73 A
/an Stem diameter M anual 0.78 &A 0.83 &A
Softvare 0.75 &A 0.83 &A
: 5% 1%
Note The snall and capital letters indicated 5% and 1% significant difference repectively.
2.3
, , 0
( ) L L
= (180°-0) x (Lp/L)
0 , Lp , L (
, ( 4
4
Table4 Campare of leaf shape in two plant-type tanatoes
/° /an /an /°
Plant-type M easurament method D rooping angle D rooping length Leaf length L eaf drooping degree
L eaf-up M anual 62. 37 22.72 24.34 109. 82
Sofvare 63.31 23.43 25. 03 109. 23
L eaf-down M anual 108. 87 26.22 32.86 56. 77
Softvare 109. 14 25. 49 33.44 53. 10
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