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Tab.1 Test results of bionic indenter

L A1 WIS 82/ m] 13 /N i 42 4 AR

Wbk 460. 84 +67. 87° 86. 64 +14.05° 0.03 +0.01° 0.16 +0. 02¢
b 374.30 +27. 38" 108. 58 +7.20" 0.31 £0.02¢ 0.33 £0. 05"
FHT 349.78 +72.85" 137.69 +11. 83" 0.21 £0. 04" 0.61 +0.03"
1 133.06 +35. 111 85.27 £13.91°¢ 0.02 £0.01° 0.17 £0.02¢
1t 85.54 £13.95° 71.92 +3.94% 0.21 +0. 04" 0.24 0. 03"
HEAR 85.16 £8.50° 42.30 £3.32° 0.19 +0.01" 0.41 0. 05
7 70.25 £10. 82* 15.44 £1.56" 0.55 +0.03" 0.71 0. 11"
Mk 49.16 £9.06™ 82.04 +12.06° 0.08 0.01° 0.65 =0. 08"
MR 39.46 +3.08° 5.22 +0.35" 0.02 £0.01* 0.18 0.01°
T £, 37.16 +4.39° 2.87 +0.28" 0.08 +0.01° 0.48 +0.03°
PEF 30. 86 =3. 80" 57.54 +4.32° 0.02 £0.01° 0.32 £0.01°
i 9.21 £2.41* 3.83 +0.94" 0.12 0. 02" 0.63 +0. 02"

RN AN E « AriEZ , AR TR E R “E Z M2 R 2% (P <0.05), T,

®2 BEHEHELMKER

Tab.2 Test results of cylindrical indenter

ok 51 R4 03/ m] W /N Il 5 1 A R 1

B 543.76 £110.71° 113. 87 £28.30° 0.02 £0.01° 0.14 £0.02¢
2N 534.80 +82.65° 185.81 +11. 84° 0.13 0. 03" 0.24 +0. 06"
4 HT 897.32 £22.49° 191. 15 +34. 46° 0.10 £0.01° 0.47 0. 08®
g 229. 34 +43.50¢ 124. 64 £10. 49° 0.02 £0.01° 0.05 0. 01"
1k 51.04 +13. 45" 50. 89 +2.93¢ 0.02 £0.01° 0.14 £0. 03
HOR 136. 60 +6. 49" 56.38 £2.03" 0.08 +0.01" 0.19 0. 04"
37 76.32 £5.42° 18.08 =1.31" 0.29 £0.02¢ 0.62 +0.03"
52 90. 66 +15.81™ 81.87 £12.27° 0.03 £0.01° 0.60 +0. 11"
AL 51.90 = 3. 20* 6.73 +0. 84" 0.02 £0.01° 0.15 £0.05¢
(g 2! 36.62 +3.61° 3.17 20. 44" 0.08 0.01" 0.56 +0. 04"
BT 40.92 + 4. 36" 85.07 £3.78" 0.02 £0.01° 0.22 +0.01°
7 E 26.30 £3.76° 8.32 +0.59" 0.09 +0. 01" 0.55 +0.02"
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Tab.3 Test results of EMG
R WIS S/ (wV-s) %1 R UE 5 W (E/ wV e WLAR 45 B 71 2 R LIE Bh i =Z L
R 0.72 +0.25" 0.79 +0.26" 0.24 £0.03* 0.69 £0.33"
RN 0.37 £0.11° 0.74 £0.27° 0.37 £0. 09" 0.63 0. 18"
FRT 0.51 £0.21° 0.98 £0.41° 0.46 +0. 19" 0.85 0. 16"
oy 0.35 0. 06" 0.64 £0.17* 0.31 0. 11 0.70 £0. 13*
1B 0.32 0. 10* 0.59 +0. 16* 0.46 +0. 15" 0.72 £0.07*
PR 0.32 £0.11° 0.51 0. 15° 0.22 £0.11* 0.77 £0. 15°
7 0.26 0. 08" 0.45 0. 10° 0.59 +0.28" 0.81 £0. 30°
[E3 0.27 0. 10* 0.55+0.17* 0.49 +0. 16" 0.71 £0.13*
HAE 0.30 £0. 10* 0.41 +0.12° 0.40 +0. 19" 0.53 +0. 08"
T 2, 0.34 £0.11° 0.33 £0.09° 0.39 0. 19" 0.76 £0.25°
PET 0.27 £0.05* 0.47 £0. 14* 0.13 £0. 02" 0.62 +0. 19
i 0.18 £0. 06" 0.37 £0. 12° 0.25 £0. 10™ 1.41 0. 64¢
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Tab.4 Correlation coefficients between test results measured by bionic indenter and

cylindrical indenter and eigenvalues of EMG
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Photographing Technology

Wu Weibin' Feng Zhuofeng® Hong Tiansheng’ Zhang Lijun® Du Junyi’ Huang Shuangping’
(1. Key Laboratory of Key Technology on Agricultural Machine and Equipment, Ministry of Education, South China Agricultural

University, Guangzhou 510642, China 2. College of Engineering, South China Agricultural University, Guangzhou 510642, China

3. Duwvision of Citrus Machinery, China Agriculiure Research System, Guangzhou 510642, China)

Abstract; An innovative way was proposed to detect citrus canopy LAI fast and easily based on wide-
angle photographing technology. The citrus canopy images obtained by wide-angle lens were first sent into
computer. And then the images were grayed, enhanced, filtered and binarized. The system calculated
the citrus canopy gap fraction and derived LAI. The citrus canopy LAI detected by scanning method was
taken as true value in the whole experiment. The Canadian WinSCANOPY was used in comparison with
the system in detecting effect. The result of data collection experiment showed that the variation range of
relative error was —30.39% ~43.53% and the average of absolute relative error was 18.90% by the
Canadian WinSCANOPY. The variation range of relative error was —27.26% ~37.06% and the average
of absolute relative error was 19. 91% by the system based on same test condition. This system meets test
requirements of citrus canopy LAl detecting.

Key words: Citrus Leaf area index Wide-angle photographing technology =~ Measurement system
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Influence of Bionic Indenter on Food Texture Based on
Electromyographic Signal

Chen Li'  Sun Yonghai' Liu Jingjing® Xie Gaopeng'
(1. College of Biological and Agricultural Engineering, Jilin University, Changchun 130022, China
2. School of Automation Engineering, Northeast Dianli University, Jilin 132012, China)

Abstract; Bionic indenter was developed and used for food texture testing, and the characteristics of the
masseter EMG in chewing process was obtained. The research found that the measurement results of
bionic indenter and characteristics of the masseter EMG were significantly correlated. The correlation
coefficients between the total energy of the first time compression and masseter activity, and between the
hardness and the peak of masseter signal were 0. 866 and 0.934, and the datas were bigger than the
coefficients between the results of universal indenter and characteristics of the masseter EMG (0. 740,
0.907). The results showed that the average closeness between food texture measured by bionic indenter
and the variation of masseter activity was 9. 3% higher than universal indenter, and the bionic indenter
was better in reflection of actual food texture.

Key words: Bionic indenter Food texture Electromyography



