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Optimal Model of Dual-layer Water-saving Irrigation on
Urban Green Land

Zhao Yandong' Liu Shengbo' Tao Xin® Lai Xiaolong' Cai Xiang’
(1. School of Technology, Beijing Forestry University, Beijing 100083, China
2. MENOBLE Co. ,Lid. , Beijing 100083, China
3. College of Information and Electrical Engineering, China Agricultural University, Beijing 100083, China)

Abstract. Precise irrigation of agro forestry is imminent with the shortage of water resources in the world
and the development of modern agro forestry and information science. One of the effective means to
realize precise irrigation is to improve the control method and control accuracy. In order to study the
effective control strategy for the irrigation of urban green land, an irrigation control model with optimal
control theory was built. To testify the model, a dual-layer sensor was used to obtain the soil moisture in
depth of two layers (20 cm and 40 cm) simultaneously. The experiment was conducted in an urban green
land of Beijing. With the same climatic environment, the traditional irrigation control model with Bang —
Bang control method and the optimal irrigation control model were compared. After comparative study in
two months of 2011, the experiment result indicated that, comparing with Bang — Bang control, the
optimal control saved water remarkably (approx. 25% ) in the same weather ,soil and grass management
conditions and ensured the lawn grass meeting the landscape requirements.

Key words: Water-saving irrigation Urban green land Optimal control Bang — Bang control
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Image Wavelet Transform on Low Memory Sensor Nodes of WMSN

Lu Mingzhou' Liu Zhiqiang' Shen Mingxia' Liu Longshen' Yang Xiaojing® Zhou Bo’
(1. Jiangsu Province Engineering Lab for Modern Facility Agriculture Technology and 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. College of Animal Science and Technology, Nanjing Agricultural University, Nanjing 210095, China)

Abstract; This paper adopts a line based wavelet transform method with the Le Gall 5/3 filter, in which
the image lines are read to SRAM line by line from the SD card and write to the SD card after the multi-
level transform operation. The wavelet transform method requires low SRAM memory and involves fixed
point integer multiplication, addition, shift operation only. Appling the method to a 256 pixels x
256 pixels gray image of piglets. experimental results show that the SRAM cost of the method is 3. 968
KB and the time cost is 8. 718 s with a reasonable cost of the arithmetic operation. This study establishes
the foundation for the wavelet transform image compression on the image sensor nodes, and makes it
possible to transmit the images of agriculture over the low bandwidth WMSN efficiently.

Key words: Multimedia sensor network  Image compression Low memory  Line based wavelet

transform  Le Gall 5/3 filter



