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Tab.1 Trunk diameter of different forest age

and fitted values cm
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Tab.2 Average values of 5 years-old poplar branch and

trunk length ratio and the fitted values

ek B/ ETw WA A
1 0.2027 0.2012
2 0.267 4 0.294 5
3 0.328 8 0.3188
4 0. 266 8 0.270 5
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Tab.3 Average values of 8 years-old poplar branch

and trunk length ratio and the fitted values
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Tab.4 Diameters fitting results using different functions
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Fig.1 Poplar diameter measurements and the fitted curves
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Tab.5 Convergence comparison among four kinds

of optimization algorithms
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Tab.6 5-year-old poplar branch and trunk length

ratio fitting results using different functions
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Fig.2 Fitted curves of poplar branch and trunk ratio
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Tab.7 8-year-old poplar branch and trunk length

ratio fitting results using different functions
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Fig.3 Dynamic three-dimensional visualization of poplar
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Signal Transmission Characteristics of 2. 4 GHz Wireless Sensor
Network in Tomato Greenhouse

Han Wenting'>  Wang Yi'?
(1. College of Mechanical and Electronic Engineering, Northwest A&F University, Yangling, Shannxi 712100, China
2. Institute of Water Saving Agriculture in Arid Areas of China, Northwest A&F University, Yangling, Shannxi 712100, China)

Abstract.; For deploying a wireless sensor network system and studying the channel characteristics in
tomato greenhouse, relationships among radio frequency signal propagation characteristics and
communication distances, antenna heights, transmission paths were studied with a 2.4 GHz carrier
frequency for configuring wireless sensor network in a tomato greenhouse. The results showed that the
attenuation of the received signal strength caused by communication distance accorded with a logarithmic
model. When the height was fixed, the strength index of received signal tended to decrease and the
packet loss rate fluctuated as the distance of transmitter to receiver increased, which was an overall
increasing trend. It was the best to place the antennas at a column of central location in greenhouse, in
the top of the tomato or above of it, followed at higher place above 1.5 m. The regression analysis results
demonstrated that there was a quadratic relationship between the regression parameter A and the antenna
height, and there was also a quadratic regression equation between the environmental factor n and
antenna height. Besides, a model used for calculating the received signal strength of 2.4 GHz
transmitting through tomato greenhouse was constructed. Validation results showed that the model could
better predict the received signal strength at different distance point at different height. This research can
provide a reference for WSNs application.

Key words: Wireless sensor network Tomato  Greenhouse 2.4 GHz radio communication Signal

attenuation
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Poplar Branch and Trunk Modeling Based on Levenberg — Marquardt

Hu Chunhua' Li Pingping® Zhu Yongli’
(1. College of Information Science and Technology, Nanjing Forestry University, Nanjing 210037, China
2. College of Forest Resources and Environment, Nanjing Forestry University, Nanjing 210037, China)

Abstract; The improved Levenberg — Marquardt algorithm was used to estimate the parameters of poplar
branch and trunk modeling. To achieve a dynamic three-dimensional visualization of poplar, amount of
diameters were obtained by measuring different poplars forest age. According to the growth trend of
diameters, the function of diameter growth was built using the improved Levenberg — Marquardt
algorithm. A class of heart-shaped curve equation was proposed, and the relationship function between
the main branch length and the depth of the sticks was obtained using the improved Levenberg —
Marquardt algorithm. A lot of comparison experiments were carried out, and the results demonstrated that
the fitting algorithms and mathematical models selected could better simulate the growth of poplar
branches. The three-dimensional visualization of poplar was realized with dynamic simulation equation,
and the results validated the effectiveness of poplar growth modeling.

Key words: Poplar Levenberg — Marquardt algorithm 3D visualization model



