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The research team of opto-mechatronics technologies and applications of East China Jiaotong 
University was built by Professor Liu Yande in 2009, which was approved as the Institute of Electron-
optic Detection Engineering of Jiangxi Province. At present, the research team has 2 professors, 
4 associate professors, 3 lecturers and 20 master students. The research team carries out basic 
research on application in the fields of visible- near-infrared nondestructive measurement of the eggs 
quality, on-line detection of near infrared spectroscopy for fruit quality and separation equipment and 
the quality and safety of agricultural products.
Professor Liu Yande has been investigating nondestructive evaluation of the eggs quality by visible 
and near-infrared spectroscopy since the 1990s, and expanding to the near-infrared, mid-infrared, 
Raman and hyper-spectral technology. The research team of Optics-Mechatronics Technology and 
Application, under the leadership of Professor Liu, has undertaken and completed more than 20 
different kinds of projects, including projects supported by the National High Technology Research 
and Development Program of China (863 Program), National Natural Science Foundation of China, 
Ministry of Agriculture Scientific and Technical Achievements Transformation project, Program for New 
Century Excellent Talents in University, the National Key Projects in the National Science & Technology 
Pillar Program, etc. The research team has composed 
2 Monographs, published over 200 scientific papers, 
including 35 SCI-indexed papers and 30 EI-indexed 
papers. The research team has won many awards 
and patents, including 8 national invention patents, the 
Second Prize of Jiangxi Province Technology Invention, 
the Second Prize of Natural Science of Jiangxi Province, 
the First Prize of Education Department Technical 
Invention Award, the Second Prize of Chinese Agricultural 
Science and Technology, etc. Some honorary titles were 
obtained, including the New Century Millions of National 
Person, The Ministry of Education New Century Excellent 
Talent, State Council Expert for Special Allowance, etc.
Centered on near-infrared spectroscopy, the research 
team integrates cross-disciplinary knowledge, such as 
machinery, electron, automatic control, and solves the 
problem of visible-NIR nondestructive measurement 
of the eggs quality, on-line detection of near infrared 
spectroscopy for fruit quality and separation of equipment. 

Visible-NIR nondestructive measurement of the eggs quality
The research team studied the interaction law of light and agricultural product texture systematically 
and found the measurement method of optical parameter for agricultural produce using Lambert-
Beer, Kubelka-Munk, reverse doubling, diffusion, transmission and analytic model of Monte Carlo. The 
relationship among translucent degree of the whole egg, contents of egg and eggshell was analyzed 
using visible and near-infrared spectroscopy. The research team proved the transmission mechanism 
of photon within the egg, and built the mathematical model of egg freshness by nondestructive 
measurement, proposed the classification standards and developed the multi-processing software for 
the light features of egg, which found a theoretical foundation for the nondestructive measurement of 
egg freshness by Visible-NIR nondestructive measurement. 
On-line detection and separation equipment of fruit quality by near infrared 
spectroscopy
The influence of the variation with light source – detector，detection position and separation speed on 
the measurement error of fruit quality was studied for the system. The key technology of multivariate 
near infrared spectroscopy nondestructive detection based on the spectral reflection principle was 
conquered. The method of fruit accurate positioning, information synchronous transferring and 
separation control both based on photoelectric encoder was proposed. The technical difficulties of low 
accuracy, slow speed and poor repeatability on nondestructive detection of fruit quality by near infrared 
spectroscopy were solved. On-line detection and separation equipment of fruit quality by near infrared 
spectroscopy with independent intellectual property rights was developed. The equipment was tested 
and certified by JIMT. The research obtained five national patents, second prize in the Jiangxi technical 
invention award and first prize in the Jiangxi province natural science. The research was also popularized and used in the agricultural products 
processing enterprises, which was well accepted and welcome by users. 
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Figure 4  Cotton plant height map

Figure 15  Module-level cotton fiber-quality map in 
field test 2

Figure 11  Example of cotton yield maps created using 
the data collected by MCYM

Figure 14  Cotton module boundary map in field test 2

Figure 1  Ultrasonic PHMS installed in a tractor was 
conducting plant height measurement in a cotton field

Figure 8  Two mass-flow sensors installed in a cotton 
stripper harvester
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