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Abstract

This paper introduces the principle of 3D laser scanning technology, its components of the system,
process in maize morphology measurement and data processing method. Besides, how to gain the
morphological parameter is elaborated. And 3D laser scanning technology is compared with the
traditional method to explore the pros and cons of both approaches. 12 maize plants’ heights, leaf
angles, stem diameters and cross-sectional areas are measured with artificial methods and 3D la-
ser scanning method. The results show that the 3D laser scanning measurement results are con-
sistent with the artificial measurement results and the former can replace the latter. After re-
peated measurements on the same plant by stability analysis, it is found that the variability of 3D
laser scanning method result is less than artificial measurement result. The artificial factors play a
smaller role in the 3D laser scanning method. 3D laser scanning can nondestructive measure the
plant morphology. But it takes more time and its methods need further improvement. 3D laser
scanning method expands the method of measurement of plant morphology and has important
significance in plant digital.
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Figure 1. Principle of triangulation method
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Figure 2. The composition of 3D laser scanning system
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Figure 3. Point cloud data processing and acquisition of morphology index
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Table 1. Result of plant height and angles

%= 1 e EARNEER

Gi% Hi (cm) e )
A L= WOGHH AHXF R ZE A L= WOGHEH AHXF R ZE
1 68.7 65.09 5.30% 329 32.29 1.90%
2 71.3 69.15 3.00% 40.6 38.12 6.10%
3 49.0 51.36 4.80% 38.6 40.07 3.80%
4 58.5 55.24 5.60% 35.5 34.60 2.50%
5 55.9 52.28 6.50% 17.2 17.56 2.10%
6 46.8 45.11 3.70% 30.0 31.57 5.20%
7 50.6 48.10 5.00% 285 26.49 7.10%
8 30.9 31.67 2.50% 45.3 47.82 5.60%
9 26.6 28.72 8.10% 18.0 17.72 1.60%
10 36.5 36.48 0.10% 33.0 31.12 5.70%
11 25.1 24.93 0.70% 41.8 38.14 8.80%
12 71.1 67.68 4.80% 46.5 43.06 7.40%
FHE 4.18% 4.82%
Table 2. Results of stem flattening and cross-sectional area
2. A REMESERONEER
s M EA%(cm) REREAY(mm?)
s = g N HE HOGIRL  ALMEER

1 7.8 12.5 0.376 10.3 75.41 83.32 10.50%
2 11.7 15.3 0.234 14.7 130.11 169.72 30.40%
3 7.8 10.6 0.264 9.0 55.63 63.62 14.40%
4 16.5 17.2 0.041 17.2 210.22 232.35 10.60%
5 14.0 175 0.200 14.6 189.45 167.42 11.70%
6 13.5 16.6 0.187 13.9 171.40 151.75 11.50%
7 12.9 17.0 0.241 15.3 170.75 183.85 7.70%
8 9.0 14.7 0.388 12.4 106.27 120.76 13.90%
9 9.2 12.2 0.246 12.1 88.36 114.99 30.40%
10 7.6 9.8 0.229 9.8 53.79 75.43 40.20%
11 9.7 13.0 0.254 11.8 95.12 109.36 14.90%
12 9.1 12.8 0.289 11.9 84.96 111.22 31.50%
FYE 18.98%
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Figure 4. Scattered plots of plant height
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Figure 5. Scattered plots of the angles between stem and leaf
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Figure 6. Scattered plots of cross-sectional area
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Table 3. The comparison of stability of plant height, angels and cross-sectional area data with different methods

i 3. TEEMNFEN%E. HEAFESERMTZEMEXEE

s i (cm) HEEAC) B HIRR (mm?)
N s WoLHEH AL WoLHEH PN 5 WotHAH
1 465 4556 35.6 3471 206.49 177.36
2 45 4561 328 33.97 194.82 175.85
3 448 45.34 318 34.22 133.03 175.77
4 456 45.47 335 34.9 165.47 177.72
5 452 45.29 327 3473 134.52 171.3
6 477 4556 35.3 34.54 134.26 172.78
7 46.8 4573 355 34.2 188.95 177.42
8 46 45.33 326 34.64 172.59 175.75
FHME 45,95 45.486 33.725 34.488 166.266 175.493
FREZE 0.935 0.145 1.417 0.301 27.672 2.16
A5 AH 2% 0.3% 4.2% 0.9% 16.6% 1.2%
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