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Fig. 1 System structure of the incubator environment cntrol
: L ;2 ; 3. ;4. ;5.
; 6. 3 7. ;8 ; 9. ; 10.
; 11 ; 12.CO, ;13.C0, ;14. CO, ; 15.
CO» ; 16, COy ;3 17 CO; ; 18. 3

19.

Note: 1. HEPA filter; 2. UV light; 3. Efficiency air filters; 4. Fans 5.
Heaters; 6. Planting trough; 7. Ventilation pipe; 8 Cooler; 9. Nutrition liq-
uid solenoid valve. 10. Fluorescent; 11. Exhaust outlet; 12 COy o linders;
13.C0O, ast device; 14. Coarse @ntrol CO; solenoid valve; 15. CO, valve
closure; 16. CO, regulators; 17. CO; solenoid valve precision control 18.

Data aaquisition; 19. Switch output card.
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s s s MINITAB 15 ,
. Logistic ) 1 Logistic
1.3 )
: : 1 N
| y= 11z Losit (p) 9. 65598 + 0. 13489x1 +
. ] 0.0757x2—0.00102x3 .
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Table 1 The results of Logistic regression
Y( )
CO»
Test Temp erature Relative humidity Growing status Correlation coefficient Standard error
1 26.3 74.7 884 1 —9.65598 8. 16099
2 29.1 71.3 1100 1 0. 13489
3 33.0 77.1 906 1 0.09757
4 27.2 38.2 43 0 —0.00102
5 24.2 7.7 1287 0
6 23.0 60. 1 1939 0
7 23.1 9.4 957 1
8 26.0 80.7 1748 1
9 24.7 7.2 1339 0
10 21.5 75.2 1 900 0
11 29.5 62.0 475 0
12 28.9 85.6 832 0
13 32.5 76.6 917 1
14 29.2 71.4 1122 1
2.2 CO: , 10
CO2 600.1 100.1 300.1 500.1 700.1 900 1 ,
Mmol/ mol , CO2 PCl.
. €O PCI= 0. 297x1+0. 3152+ 0. 340x3 0. 3424+
o 1 900 ol mol 0.282x+ 0. 22036 + 0. 367x7 -+ 0. 36918 + 0. 270x9+
, 30 0.324x10 3.
) 1 s x3( )\ x4 ( ) x7(
o1 N ). x8( )\ x10(¢ ) ,
7105 L Lo pPa ’ pPcl
CO
8. 86 %%, 1 ’
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600.1 1001 300.1 5001 700.1 900 *mol/ mol .
’ :
, = 0. 0575 — 0. 00145x1 + 0. 000856x2 +
) ) 0. 000006x3 ).
. . CO: x1— ; X2— ; x3—CQ:. P(P=
, , 6 0.000<0.01, R—Sq¢=45.6 %
»  MINITAB 15 , .
2 CO2 1900 #mol/mol
Table 2 The data for the tissue culture seedliing when CO, concentration was 1 900 mol/ mol
Roots length Degree ( ’
Roots H eght undertak en Internodes Fresh weight Diameter Leaf area
Test /mm Leaves/ Dry weight/ g
number/ / mm / mm length (no_roots) / mm / mm?2
1 10 60 50 36 6 8 0.2882 0.0181 2.31951 651.55
2 8 90 60 50 6 9 0.3921 0.0273 2.48519 795.70
3 2 55 30 23 5 5 0.2338 0.0124 1.98815 355.86
4 12 80 65 45 6 9 0. 5079 0. 0287 2.40235 1076. 11
5 12 90 50 58 6 7 0. 4066 0.0231 2.48519 922.00
6 6 85 45 34 6 6 0.2650 0.0139 1.90531 680.25
7 12 116 50 53 6 7 0. 4505 0. 0268 2.65086 1.076. 37
8 10 88 60 55 6 7 0.4315 0.0274 2.56802 1177. 12
9 9 113 50 55 5 9 0. 4300 0.0263 2.89938 1208. 45
10 4 85 30 30 5 8 0. 1800 0.0113 2.07099 409.91
11 12 105 57 48 6 6 006020 0.0352 3.14790 1501. 90
12 15 89 55 53 5 9 0. 5003 0. 0268 3.23074 1 340. 65
13 8 75 50 42 6 7 0.4040 0.0234 2.81654 960. 95
14 11 75 50 53 6 7 0. 3636 0.0217 2.48519 979.60
15 12 120 50 50 6 8 0.5313 0.0315 2.81654 2828. 39
16 6 35 30 32 4 6 0. 1492 0. 0085 1.36884 303.44
17 4 70 50 35 5 9 0.2579 0.0158 1.85196 551.21
18 6 20 20 27 4 9 0.1071 0. 0058 1.28832 263.61
19 7 75 25 5 4 0. 1704 0. 0098 1.52988 317.80
20 8 30 25 33 5 7 0. 1817 0.0117 1. 85196 390.27
21 7 95 35 45 5 8 0.2945 0.0185 1.93248 535.79
» 8 50 0 4 5 4 0. 1609 0.0079 1.20780 D111
3 5 4 30 25 5 6 0. 1760 0.0092 177144 37211
24 7 80 40 45 5 9 0.3292 0.0191 2.25456 727.98
25 6 20 19 28 5 4 0. 1155 0. 0062 1.36884 308.24
26 5 20 28 20 5 5 0.1490 0. 0089 1.69092 348.78
27 4 20 20 18 5 4 0.1953 0.0120 3.70392 329.06
28 7 60 20 26 5 6 0. 1592 0. 0096 1. 61040 423.40
29 3 42 27 30 5 9 0.1332 0. 0077 1.93248 271.46
30 5 45 30 32 5 6 0.1931 0.112 0. 161040 408.53
3 CO2 1 900 #mol/ mol
Table 3 The principke component analysis results for tissue culture seedling when CO, concentration wasl 900 mol/ mol
( )
Roots number  Roots length Heaght Degree Internodes Fresh weight Diameter Leaf area
Test Leaves Dry weght/ g
/ /mm / mm undertaker/ mm length (no_roots) / mm / mm?2
7.1105 0.5176 0.3478 0.2496 0. 1668 0.1218 0. 0584 0. 0087
PCl1 0.297 0.315 0.340 0. 342 0.282 0.229 0.367 0.369 0.270 0.324
PC2 0. 056 —0.094 —0.128 —0.18 0.369 —0.793 0.082 0.059 0.380 0.132
PC3 0. 668 0.144 —0.267 0. 180 —0.307 —0.278 —0.029 —0.071 —0. 423 0.269
PC4 0. 095 —0.052 —0.210 —0.151 —0.648 0.137 0.040 0.040 0.674 0.159
PC5 —0.498 0.771 —0.137 —0.083 —0.130 —0.146 —0.035 —0.015 —0. 092 0.289
PC6 —0.145 —0.388 —0.120 —0.313 0.154 0.237 0.048 0.007 —0. 201 0.770
pPC7 —0.09 —0.120 0. 680 —0.256 —0.437 —0.310 0.260 0.199 —0. 233 0.029
PC8 0.413 0.328 0.108 —0.771 0.193 0.211 —0.078 —0.080 0.015 —0.148
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Modeling of the Tissue Culture Seedling Based on Multi-sensor Information Fusion

WU Qiong"?, WANG Cheng'.ZHU Da-zhou!s MA Ming jian®, WANG Ji-hua*?

(1. National Engineering Research Center for Intelligent A gricultural Equipment Beijing 100097; 2. School of Biological and Agrculture

Engineering, Jilin University, Changchung Jilin 130022 3. College of Light Industry and Agriculture Engineering, Shandong University of

Technology, Zibo, Shandong 255049)

Abstract; The growth modeling method of the plant tissue culture seedling which based on temperature, humidity and CO2

for the information fusion w as introduced, the relationship between dry weight and the various environmental factors was

studied. The application of principal component analysis and Logistic regression equation for the plant tissue was conduc-

ted. The results showed that CO2 had signifiant impact on the growth of tissue culture, and the parameter dry weight

was obvious for describing the growth status sequentially laid the groundwork for monitoring the growth of plant tissue.

Key words: multi-sensor; information fusion; growing model; multivariate statistics.
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