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Abstract ; 3-D unsteady mathematical model of natural ventilation condition in Venlo type greenhouse was
built up by CFD method. The boundary conditions were based on solar radiation, external air
temperature , wind velocity and direction changing over time. The result shows that the inside temperature
change had the same variation tendency with the outside temperature change during the whole simulation
period. The mean temperature difference of the indoor and outdoor temperature was 3.09°C. RMSE of
the simulated and measured value was 0. 688°C. The maximum relative error and the average relative
error was 8.9% and 2. 8% , respectively. The CFD-based model could accurately represent the temporal
and spatial variation of indoor temperature. When the outside wind speed changed from 0.81 m/s to
1.2 m/s and the wind direction changed from south-southwest to west, the local airspeed near the west
windward entrance firstly increased and then decreased. The airflow speed in the east area was markedly
increased. The average temperature of x = 1.5 m cross section at the entrance of ventilation and crop
canopy dropped 1.87°C and 0.92°C in 180 s. Cooling effect of natural ventilation was remarkably
affected by wind speed and direction.

Key words: Venlo greenhouse Temperature field 3-D unsteady CFD
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Image Compression Method with Low Memory Cost on
Sensor Nodes of WMSN

Lu Mingzhou' Shen Mingxia' Liu Zhigiang' Liu Longshen' Yang Xiaojing® Wang Yu’
(1. Jiangsu Province Engineering Lab for Modern Facility Agriculture Technology & Equipment, Nanjing Agricultural University ,
Nanjing 210031, China 2. Key Laboratory of Animal Physiology and Biochemistry, Ministry of Agriculture, Nanjing Agricultural
University , Nanjing 210095, China 3. School of Information Science and Engineering, South East University, Nanjing 211189, China)

Abstract; Based on bit plane and adaptive binary arithmetic coding, a wavelet coefficients coding
scheme which could match the line-based wavelet transform efficiently was proposed. The MCU of the
image sensor node read image data from FIFO line by line, executed multi-level wavelet transform,
determined the quantization value according to the probability distribution of the wavelet coefficients in
different level, performed adaptive binary arithmetic coding based on four binary probabilistic model and
realized image compression based on wavelet transform with a low cost of SRAM. The image compression
method was applied to handle a 320 pixels X240 pixels gray image of piglets. Experimental results show
that the SRAM cost, time cost and the PSNR was 5. 749 KB, 16.312 s and 39. 72 dB respectively when
the quantization value was set to three. This study established the foundation for agricultural image
transmission over the low bandwidth WMSN efficiently.

Key words: Multimedia sensor network Image compression Low memeory coefficient coding  Bit

plane Binary arithmetic encoding



