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Development of Handheld Terminal for Sheep Breeding Information
Management Based on RFID and ZigBee

Wang Ling Zou Xiaoyu Liu Siyao Shen Mingxia Zhu Hongchao Zhu Rongjie
(Jiangsu Province Engineering Lab for Modern Facility Agriculture Technology & Equipment,
Nanjing Agricultural Univrsity, Nanjing 210031, China)

Abstract; In order to select the sheep with better characters than others into the core group, a handheld
terminal, used for sheep breeding information management, was developed by combining RFID, ZigBee
wireless communication and ARM. The handheld terminal was mainly designed with ARM core board
based on S3C6410 processor, 125 kHz RFID reader, ZigBee wireless communication module based on
CC2530 chip and multi-functional baseboard. In the process of software development, the embedded
Linux system environment with the hardware device drivers mentioned above were established. ARM was
used to receive real-time RFID reader data by using Qt/Embedded signal/slot. Through running
ZigBee2007 protocol stack under the OSAL operating system, the communication was realized between
ARM and ZigBee network. Some background application programs, such as the touch screen interface
and serial communication, communication instruction, soft keyboard, buzzer, Chinese display etc. , were
designed based on Qt, which had functions of daily management, breeding management and disease
management. Field test results showed that the handheld terminal could collect, enter, store, copy and
query sheep breeding information in real-time, and communicate with the host computer through ZigBee
wireless network. It was proved that the developed system could meet the needs of sheep information
management.

Key words: Sheep farm Information management Wireless sensor network Embedded technology
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Three Dimensional Reconstruction of Maize Ear Based on Computer Vision

Wang Chuanyu Guo Xinyu Wu Sheng Xiao Boxiang Du Jianjun
( Betjing Research Center for Information Technology in Agriculture, Beijing 100097, China)

Abstract; An approach for rapid, accurate and automatic 3D reconstruction of maize ear based on
computer vision was presented. Firstly, we rotate the maize ear in a proper angle interval to acquire
images in different views, and then calculate out points cloud of maize ear surface with binocular
stereovision. Secondly, we eliminate outliers according to the threshold of reprojection error, find out 2D
matching points in two neighboring images, determine the 3D matching points set of points clouds of
maize ear surfaces by the 2D matching points, calculate the rotation matrix and translation vector of the
matching points between two neighboring views, and test the consistency of the 3D registration model by
RANSAC method. Finally, by rotating and translating each point cloud of different views to stitch the
whole maize ear surface, eliminating the redundant points, simplifying the mesh, and mapping the
texture, we get the final 3D shape of maize ear. The experiment results show that the volume of the 3D
reconstruction maize ear has no significant difference from the measurement value, and the method
proposed can meet the need of 3D reconstruction of maize ear.

Key words: Maize ear 3D reconstruction Binocular stereo vision 3D registration SIFT RANSAC



