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Fig.1 Dung beetle Copris ochus Motschulsky and its

geometrical structure on ventral surface of dung beetle
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Fig.3 Dimensions of ridge structure
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Fig.4 Measuring system used for drag resistance of

press roller in an indoor soil bin
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Tab.1 Factor — level table of orthogonal test
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Fig.5 Nine types of UHMWPE ridge structures
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Tab.2 Test scheme and range analysis of results
el S i B+ 3 M/ g TR 5 P/N i P22
M A B c D M, M, M R,/ % P, P, P, R,/%
1 1 1 1 1 29.75  31.38  36.05  -6.55 32.40  39.25  31.77  19.45
2 1 2 2 2 26.50  30.35  22.50 -18.41 67.96  61.59  64.78 6.22
3 1 3 3 3 66.85  57.85  53.50  -5.86 102.54 106.28 106.78  54.79
4 2 1 2 3 11.95  17.40  21.50  -30.93 32.82  41.23  36.82  -39.40
5 2 2 3 1 23.65  13.20  21.50  -29.45 196.85 200.10 270.46  227.35
6 2 3 1 2 -4.50 -12.50 2.50  -32.83 97.18  91.88  99.00  227.54
7 3 1 3 2 -4.35  -1.85 550 -41.08 67.44  87.19  86.66  18.35
8 3 2 1 3 -3.55  -0.45 10.50 -27.89 23.27  21.66  21.35  -23.44
9 3 3 2 1 9.20 21.85  19.50  -24.60 54.86  50.17  56.43  -11.75
0-1 0 0 1 0 41.35  39.68  44.00 24.79  33.35  28.43
0-2 0 0 2 0 50.68  59.00  55.25 5719 65.58  60.16
0-3 0 0 3 0 85.20  52.10  70.65 65.25  68.67  69.95
M, 354.73 147.33 89. 18 206. 08
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Fig. 6  Soil adhesion after compaction
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Tab.3 Variance analysis of orthogonal test results
IR AR T3 78 KR i 2 F-J5 A0S, A f; B RIS, F BEMKT o
A 5856. 18 2 2 928.09 85.51 0.01
B 347.97 2 173.98 5.08 0. 05
o C 1219.75 2 609. 87 17. 81 0.01
R+ AR D 1 866. 32 2 933.16 27.25 0.01
R 616. 34 18 34.24
A 9 906. 55 26 381.02
A 21584.62 2 10 792. 31 50. 27 0.01
B 12 798. 44 2 6399.22 29. 81 0.01
) C 43024.52 2 21512.26 100. 20 0.01
#5lEA D 10 742. 06 2 5371.03 25.02 0.01
iR #E 3864.51 18 214.70
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Tab.4 Soil bulk density after compaction g/cm’
- R
W /mm
1 2 3 4 5 6 7 8 9 0-1 0-2 0-3
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Reduction of Soil Adhesion and Traction Resistance of
Ridged Bionic Press Rollers

Tong Jin  Zhang Qingzhu Chang Yuan Chen Donghui Dong Wenhua Zhang Leilei
(Key Laboratory of Bionic Engineering, Ministry of Education, Jilin University, Changchun 130025, China)

Abstract; The phenomenon of soil adhesion occurred widely when conventional press roller worked. To
solve the problem, nine biomimetic press rollers with bionically ridged structures were designed learning
from the geometric structure of the ventral surface of dung beetle ( Copris ochus Motschulsky). Bionically
ridged structures using ultra high molecular weight polyethylene material, which possessed good
hydrophobic properties, were modeled on the surfaces of press rollers. Orthogonal tests of L, (3") were
performed in an indoor soil bin with a moisture content (dry basis) of 20% . The effects of the bottom
width of ridge section (W), ridge height to width ratio (R) , roller loads ( ) and the area ratio (K) on
soil adhesion and traction resistance were determined. The results showed that under the identical
conditions, all bionic rollers exhibited lower adhesion than a conventional roller against soil in a suitable
compaction for corn, and the maximal adhesion reduction rate was 41. 08% . The bionic roller with ridged
structure with reasonable dimensions could reduce the traction force by 11.75% ~ 39.40% than
conventional roller. The order and optimal levels of the experiment factors influencing soil adhesion and
resistance were determined by range method. The impact of the different factors on the soil adhesion and
resistance of press roller was discussed.

Key words: Bionic ridge Press roller Traction resistance Soil adhesion Soil compaction
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Multi-source Image Registration for Canopy Organ of
Apple Trees in Mature Period

Ma Xiaodan'? Liu Gang' Feng Juan’ Zhou Wei'
(1. Key Laboratory of Modern Precision Agriculture System Integration Research, Minisiry of Education,
China Agricultural University, Betjing 100083, China
2. College of Information Technology, Heilongjiang Bayi Agricultural University, Daqing 163319, China
3. College of Information Science and Technology, Agricultural University of Hebei, Baoding 071001, China)

Abstract; In order to construct colorful 3-D spatial structure of canopy accurately, apple tree canopies of
maturation period were set for research object, and a PMD camera and a color camera were used to
acquire multi-source organ images of apple tree canopies, which aimed at studying registration of multi-
source images. SIFT algorithm was used to extract characteristic points from multi-source images and
RANSAC algorithm optimized by objective function was adopted to purify feature vectors, which overcame
scale change and effect of light. Bilinear mapping algorithm was employed as spatial mapping between
multi-source images to avoide inaccuracy of using affine transformation to solve space mapping. The
registration test in orchards with different natural environment showed that the method proposed was
suitable for registration of multi-source images of apple tree canopies, and the registration accuracy could
be 88.2% in sunny day of light environment, 84.2% in sunny day of backlight environment, 72. 7% in
cloudy day. The research finding could provide maintenance assurance for picking and yielding links of
apple orchard after 3-D reconstruction of canopies.

Key words: Canopy of apple trees Multi-source images Registration PMD camera Color camera



