
brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by CiteSeerX

https://core.ac.uk/display/24065301?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://www.sensorsportal.com/HTML/DIGEST/Journal_Subscription.htm


  
  

SSeennssoorrss  &&  TTrraannssdduucceerrss  

  

Volume 16, Special Issue 
November 2012 

www.sensorsportal.com  ISSN 1726-5479 

 

Guest Editors: Gongfa Li, Tinggui Chen and Hegen Xiong 
 

Editors for Western Europe 
Meijer, Gerard C.M., Delft University of Technology, The Netherlands 
Ferrari, Vittorio, Universitá di Brescia, Italy 
 

Editors for North America 
Datskos, Panos G., Oak Ridge National Laboratory, USA 
Fabien, J. Josse, Marquette University, USA 
Katz, Evgeny, Clarkson University, USA 
 

Editor South America 
Costa-Felix, Rodrigo, Inmetro, Brazil 

Editor for Eastern Europe 
Sachenko, Anatoly, Ternopil State Economic University, Ukraine 
 

Editor for Asia 
Ohyama, Shinji, Tokyo Institute of Technology, Japan 
 

Editor for Africa 
Maki K.Habib, American University in Cairo, Egypt 
 

Editor for Asia-Pacific 
Mukhopadhyay, Subhas, Massey University, New Zealand 

 

Editorial Advisory Board 
 

Abdul Rahim, Ruzairi, Universiti Teknologi, Malaysia 
Ahmad, Mohd Noor, Nothern University of Engineering, Malaysia 
Annamalai, Karthigeyan, National Institute of Advanced Industrial Science 
and Technology, Japan 
Arcega, Francisco, University of Zaragoza, Spain 
Arguel, Philippe, CNRS, France 
Ahn, Jae-Pyoung, Korea Institute of Science and Technology, Korea 
Arndt, Michael, Robert Bosch GmbH, Germany 
Ascoli, Giorgio, George Mason University, USA 
Atalay, Selcuk, Inonu University, Turkey 
Atghiaee, Ahmad, University of Tehran, Iran 
Augutis, Vygantas, Kaunas University of Technology, Lithuania 
Avachit, Patil Lalchand, North Maharashtra University, India 
Ayesh, Aladdin, De Montfort University, UK 
Azamimi, Azian binti Abdullah, Universiti Malaysia Perlis, Malaysia 
Bahreyni, Behraad, University of Manitoba, Canada 
Baliga, Shankar, B., General Monitors Transnational, USA 
Baoxian, Ye, Zhengzhou University, China 
Barford, Lee, Agilent Laboratories, USA 
Barlingay, Ravindra, RF Arrays Systems, India 
Basu, Sukumar, Jadavpur University, India 
Beck, Stephen, University of Sheffield, UK 
Ben Bouzid, Sihem, Institut National de Recherche Scientifique, Tunisia 
Benachaiba, Chellali, Universitaire de Bechar, Algeria 
Binnie, T. David, Napier University, UK 
Bischoff, Gerlinde, Inst. Analytical Chemistry, Germany 
Bodas, Dhananjay, IMTEK, Germany 
Borges Carval, Nuno, Universidade de Aveiro, Portugal 
Bouchikhi, Benachir, University Moulay Ismail, Morocco 
Bousbia-Salah, Mounir, University of Annaba, Algeria 
Bouvet, Marcel, CNRS – UPMC, France 
Brudzewski, Kazimierz, Warsaw University of Technology, Poland 
Cai, Chenxin, Nanjing Normal University, China 
Cai, Qingyun, Hunan University, China 
Calvo-Gallego, Jaime, Universidad de Salamanca, Spain 
Campanella, Luigi, University La Sapienza, Italy 
Carvalho, Vitor, Minho University, Portugal 
Cecelja, Franjo, Brunel University, London, UK 
Cerda Belmonte, Judith, Imperial College London, UK 
Chakrabarty, Chandan Kumar, Universiti Tenaga Nasional, Malaysia 
Chakravorty, Dipankar, Association for the Cultivation of Science, India 
Changhai, Ru, Harbin Engineering University, China 
Chaudhari, Gajanan, Shri Shivaji Science College, India 
Chavali, Murthy, N.I. Center for Higher Education, (N.I. University), India 
Chen, Jiming, Zhejiang University, China 
Chen, Rongshun, National Tsing Hua University, Taiwan 
Cheng, Kuo-Sheng, National Cheng Kung University, Taiwan 
Chiang, Jeffrey (Cheng-Ta), Industrial Technol. Research Institute, Taiwan 
Chiriac, Horia, National Institute of Research and Development, Romania 
Chowdhuri, Arijit, University of Delhi, India 
Chung, Wen-Yaw, Chung Yuan Christian University, Taiwan 
Corres, Jesus, Universidad Publica de Navarra, Spain 
Cortes, Camilo A., Universidad Nacional de Colombia, Colombia 
Courtois, Christian, Universite de Valenciennes, France 
Cusano, Andrea, University of Sannio, Italy 
D'Amico, Arnaldo, Università di Tor Vergata, Italy 
De Stefano, Luca, Institute for Microelectronics and Microsystem, Italy 
Deshmukh, Kiran, Shri Shivaji Mahavidyalaya, Barshi, India 
Dickert, Franz L., Vienna University, Austria 
Dieguez, Angel, University of Barcelona, Spain 
Dighavkar, C. G., M.G. Vidyamandir’s L. V.H. College, India 
Dimitropoulos, Panos, University of Thessaly, Greece 
Ding, Jianning, Jiangsu Polytechnic University, China 

Djordjevich, Alexandar, City University of Hong Kong, Hong Kong 
Donato, Nicola, University of Messina, Italy 
Donato, Patricio, Universidad de Mar del Plata, Argentina 
Dong, Feng, Tianjin University, China 
Drljaca, Predrag, Instersema Sensoric SA, Switzerland 
Dubey, Venketesh, Bournemouth University, UK 
Enderle, Stefan, Univ.of Ulm and KTB Mechatronics GmbH, Germany 
Erdem, Gursan K. Arzum, Ege University, Turkey 
Erkmen, Aydan M., Middle East Technical University, Turkey 
Estelle, Patrice, Insa Rennes, France 
Estrada, Horacio, University of North Carolina, USA 
Faiz, Adil, INSA Lyon, France 
Fericean, Sorin, Balluff GmbH, Germany 
Fernandes, Joana M., University of Porto, Portugal 
Francioso, Luca, CNR-IMM Institute for Microelectronics and Microsystems, Italy 
Francis, Laurent, University Catholique de Louvain, Belgium 
Fu, Weiling, South-Western Hospital, Chongqing, China 
Gaura, Elena, Coventry University, UK 
Geng, Yanfeng, China University of Petroleum, China 
Gole, James, Georgia Institute of Technology, USA 
Gong, Hao, National University of Singapore, Singapore 
Gonzalez de la Rosa, Juan Jose, University of Cadiz, Spain 
Granel, Annette, Goteborg University, Sweden 
Graff, Mason, The University of Texas at Arlington, USA 
Guan, Shan, Eastman Kodak, USA 
Guillet, Bruno, University of Caen, France 
Guo, Zhen, New Jersey Institute of Technology, USA 
Gupta, Narendra Kumar, Napier University, UK 
Hadjiloucas, Sillas, The University of Reading, UK 
Haider, Mohammad R., Sonoma State University, USA 
Hashsham, Syed, Michigan State University, USA 
Hasni, Abdelhafid, Bechar University, Algeria 
Hernandez, Alvaro, University of Alcala, Spain 
Hernandez, Wilmar, Universidad Politecnica de Madrid, Spain 
Homentcovschi, Dorel, SUNY Binghamton, USA 
Horstman, Tom, U.S. Automation Group, LLC, USA 
Hsiai, Tzung (John), University of Southern California, USA 
Huang, Jeng-Sheng, Chung Yuan Christian University, Taiwan 
Huang, Star, National Tsing Hua University, Taiwan 
Huang, Wei, PSG Design Center, USA 
Hui, David, University of New Orleans, USA 
Jaffrezic-Renault, Nicole, Ecole Centrale de Lyon, France 
James, Daniel, Griffith University, Australia 
Janting, Jakob, DELTA Danish Electronics, Denmark 
Jiang, Liudi, University of Southampton, UK 
Jiang, Wei, University of Virginia, USA 
Jiao, Zheng, Shanghai University, China 
John, Joachim, IMEC, Belgium 
Kalach, Andrew, Voronezh Institute of Ministry of Interior, Russia 
Kang, Moonho, Sunmoon University, Korea South 
Kaniusas, Eugenijus, Vienna University of Technology, Austria 
Katake, Anup, Texas A&M University, USA 
Kausel, Wilfried, University of Music, Vienna, Austria 
Kavasoglu, Nese, Mugla University, Turkey 
Ke, Cathy, Tyndall National Institute, Ireland 
Khelfaoui, Rachid, Université de Bechar, Algeria 
Khan, Asif, Aligarh Muslim University, Aligarh, India 
Kim, Min Young, Kyungpook National University, Korea South 
Ko, Sang Choon, Electronics. and Telecom. Research Inst., Korea South 
Kotulska, Malgorzata, Wroclaw University of Technology, Poland 
Kockar, Hakan, Balikesir University, Turkey 
Kong, Ing, RMIT University, Australia 
Kratz, Henrik, Uppsala University, Sweden 

http://www.sensorsportal.com


Krishnamoorthy, Ganesh, University of Texas at Austin, USA 
Kumar, Arun, University of Delaware, Newark, USA 
Kumar, Subodh, National Physical Laboratory, India 
Kung, Chih-Hsien, Chang-Jung Christian University, Taiwan 
Lacnjevac, Caslav, University of Belgrade, Serbia 
Lay-Ekuakille, Aime, University of Lecce, Italy 
Lee, Jang Myung, Pusan National University, Korea South 
Lee, Jun Su, Amkor Technology, Inc. South Korea 
Lei, Hua, National Starch and Chemical Company, USA 
Li, Fengyuan (Thomas), Purdue University, USA 
Li, Genxi, Nanjing University, China 
Li, Hui, Shanghai Jiaotong University, China 
Li, Sihua, Agiltron, Inc., USA 
Li, Xian-Fang, Central South University, China 
Li, Yuefa, Wayne State University, USA 
Liang, Yuanchang, University of Washington, USA 
Liawruangrath, Saisunee, Chiang Mai University, Thailand 
Liew, Kim Meow, City University of Hong Kong, Hong Kong 
Lin, Hermann, National Kaohsiung University, Taiwan 
Lin, Paul, Cleveland State University, USA 
Linderholm, Pontus, EPFL - Microsystems Laboratory, Switzerland 
Liu, Aihua, University of Oklahoma, USA 
Liu Changgeng, Louisiana State University, USA 
Liu, Cheng-Hsien, National Tsing Hua University, Taiwan 
Liu, Songqin, Southeast University, China 
Lodeiro, Carlos, University of Vigo, Spain 
Lorenzo, Maria Encarnacio, Universidad Autonoma de Madrid, Spain 
Lukaszewicz, Jerzy Pawel, Nicholas Copernicus University, Poland 
Ma, Zhanfang, Northeast Normal University, China 
Majstorovic, Vidosav, University of Belgrade, Serbia 
Malyshev, V.V., National Research Centre ‘Kurchatov Institute’, Russia 
Marquez, Alfredo, Centro de Investigacion en Materiales Avanzados, Mexico 
Matay, Ladislav, Slovak Academy of Sciences, Slovakia 
Mathur, Prafull, National Physical Laboratory, India 
Maurya, D.K., Institute of Materials Research and Engineering, Singapore 
Mekid, Samir, University of Manchester, UK 
Melnyk, Ivan, Photon Control Inc., Canada 
Mendes, Paulo, University of Minho, Portugal 
Mennell, Julie, Northumbria University, UK 
Mi, Bin, Boston Scientific Corporation, USA 
Minas, Graca, University of Minho, Portugal 
Mishra, Vivekanand, National Institute of Technology, India 
Moghavvemi, Mahmoud, University of Malaya, Malaysia 
Mohammadi, Mohammad-Reza, University of Cambridge, UK 
Molina Flores, Esteban, Benemérita Universidad Autónoma de Puebla, 
Mexico 
Moradi, Majid, University of Kerman, Iran 
Morello, Rosario, University "Mediterranea" of Reggio Calabria, Italy 
Mounir, Ben Ali, University of Sousse, Tunisia 
Mrad, Nezih, Defence R&D, Canada 
Mulla, Imtiaz Sirajuddin, National Chemical Laboratory, Pune, India 
Nabok, Aleksey, Sheffield Hallam University, UK 
Neelamegam, Periasamy, Sastra Deemed University, India 
Neshkova, Milka, Bulgarian Academy of Sciences, Bulgaria 
Oberhammer, Joachim, Royal Institute of Technology, Sweden 
Ould Lahoucine, Cherif, University of Guelma, Algeria 
Pamidighanta, Sayanu, Bharat Electronics Limited (BEL), India 
Pan, Jisheng, Institute of Materials Research & Engineering, Singapore 
Park, Joon-Shik, Korea Electronics Technology Institute, Korea South 
Passaro, Vittorio M. N., Politecnico di Bari, Italy 
Penza, Michele, ENEA C.R., Italy 
Pereira, Jose Miguel, Instituto Politecnico de Setebal, Portugal 
Petsev, Dimiter, University of New Mexico, USA 
Pogacnik, Lea, University of Ljubljana, Slovenia 
Post, Michael, National Research Council, Canada 
Prance, Robert, University of Sussex, UK 
Prasad, Ambika, Gulbarga University, India 
Prateepasen, Asa, Kingmoungut's University of Technology, Thailand 
Pugno, Nicola M., Politecnico di Torino, Italy 
Pullini, Daniele, Centro Ricerche FIAT, Italy 
Pumera, Martin, National Institute for Materials Science, Japan 
Radhakrishnan, S. National Chemical Laboratory, Pune, India 
Rajanna, K., Indian Institute of Science, India 
Ramadan, Qasem, Institute of Microelectronics, Singapore 
Rao, Basuthkar, Tata Inst. of Fundamental Research, India 
Raoof, Kosai, Joseph Fourier University of Grenoble, France 
Rastogi Shiva, K. University of Idaho, USA 
Reig, Candid, University of Valencia, Spain 
Restivo, Maria Teresa, University of Porto, Portugal 
Robert, Michel, University Henri Poincare, France 
Rezazadeh, Ghader, Urmia University, Iran 
Royo, Santiago, Universitat Politecnica de Catalunya, Spain 
Rodriguez, Angel, Universidad Politecnica de Cataluna, Spain 
Rothberg, Steve, Loughborough University, UK 
Sadana, Ajit, University of Mississippi, USA 
Sadeghian Marnani, Hamed, TU Delft, The Netherlands 
Sapozhnikova, Ksenia, D.I.Mendeleyev Institute for Metrology, Russia 

Sandacci, Serghei, Sensor Technology Ltd., UK 
Saxena, Vibha, Bhbha Atomic Research Centre, Mumbai, India 
Schneider, John K., Ultra-Scan Corporation, USA 
Sengupta, Deepak, Advance Bio-Photonics, India 
Seif, Selemani, Alabama A & M University, USA 
Seifter, Achim, Los Alamos National Laboratory, USA 
Shah, Kriyang, La Trobe University, Australia 
Sankarraj, Anand, Detector Electronics Corp., USA 
Silva Girao, Pedro, Technical University of Lisbon, Portugal 
Singh, V. R., National Physical Laboratory, India 
Slomovitz, Daniel, UTE, Uruguay 
Smith, Martin, Open University, UK 
Soleimanpour, Amir Masoud, University of Toledo, USA 
Soleymanpour, Ahmad, University of Toledo, USA 
Somani, Prakash R., Centre for Materials for Electronics Technol., India 
Sridharan, M., Sastra University, India 
Srinivas, Talabattula, Indian Institute of Science, Bangalore, India 
Srivastava, Arvind K., NanoSonix Inc., USA 
Stefan-van Staden, Raluca-Ioana, University of Pretoria, South Africa 
Stefanescu, Dan Mihai, Romanian Measurement Society, Romania 
Sumriddetchka, Sarun, National Electronics and Comp. Technol. Center, Thailand 
Sun, Chengliang, Polytechnic University, Hong-Kong 
Sun, Dongming, Jilin University, China 
Sun, Junhua, Beijing University of Aeronautics and Astronautics, China 
Sun, Zhiqiang, Central South University, China 
Suri, C. Raman, Institute of Microbial Technology, India 
Sysoev, Victor, Saratov State Technical University, Russia 
Szewczyk, Roman, Industr. Research Inst. for Automation and Measurement, Poland 
Tan, Ooi Kiang, Nanyang Technological University, Singapore, 
Tang, Dianping, Southwest University, China 
Tang, Jaw-Luen, National Chung Cheng University, Taiwan 
Teker, Kasif, Frostburg State University, USA 
Thirunavukkarasu, I., Manipal University Karnataka, India 
Thumbavanam Pad, Kartik, Carnegie Mellon University, USA 
Tian, Gui Yun, University of Newcastle, UK 
Tsiantos, Vassilios, Technological Educational Institute of Kaval, Greece 
Tsigara, Anna, National Hellenic Research Foundation, Greece 
Twomey, Karen, University College Cork, Ireland 
Valente, Antonio, University, Vila Real, - U.T.A.D., Portugal 
Vanga, Raghav Rao, Summit Technology Services, Inc., USA 
Vaseashta, Ashok, Marshall University, USA 
Vazquez, Carmen, Carlos III University in Madrid, Spain 
Vieira, Manuela, Instituto Superior de Engenharia de Lisboa, Portugal 
Vigna, Benedetto, STMicroelectronics, Italy 
Vrba, Radimir, Brno University of Technology, Czech Republic 
Wandelt, Barbara, Technical University of Lodz, Poland 
Wang, Jiangping, Xi'an Shiyou University, China 
Wang, Kedong, Beihang University, China 
Wang, Liang, Pacific Northwest National Laboratory, USA 
Wang, Mi, University of Leeds, UK 
Wang, Shinn-Fwu, Ching Yun University, Taiwan 
Wang, Wei-Chih, University of Washington, USA 
Wang, Wensheng, University of Pennsylvania, USA 
Watson, Steven, Center for NanoSpace Technologies Inc., USA 
Weiping, Yan, Dalian University of Technology, China 
Wells, Stephen, Southern Company Services, USA 
Wolkenberg, Andrzej, Institute of Electron Technology, Poland 
Woods, R. Clive, Louisiana State University, USA 
Wu, DerHo, National Pingtung Univ. of Science and Technology, Taiwan 
Wu, Zhaoyang, Hunan University, China 
Xiu Tao, Ge, Chuzhou University, China 
Xu, Lisheng, The Chinese University of Hong Kong, Hong Kong 
Xu, Sen, Drexel University, USA 
Xu, Tao, University of California, Irvine, USA 
Yang, Dongfang, National Research Council, Canada 
Yang, Shuang-Hua, Loughborough University, UK 
Yang, Wuqiang, The University of Manchester, UK 
Yang, Xiaoling, University of Georgia, Athens, GA, USA 
Yaping Dan, Harvard University, USA 
Ymeti, Aurel, University of Twente, Netherland 
Yong Zhao, Northeastern University, China 
Yu, Haihu, Wuhan University of Technology, China 
Yuan, Yong, Massey University, New Zealand 
Yufera Garcia, Alberto, Seville University, Spain 
Zakaria, Zulkarnay, University Malaysia Perlis, Malaysia 
Zagnoni, Michele, University of Southampton, UK 
Zamani, Cyrus, Universitat de Barcelona, Spain 
Zeni, Luigi, Second University of Naples, Italy 
Zhang, Minglong, Shanghai University, China 
Zhang, Qintao, University of California at Berkeley, USA 
Zhang, Weiping, Shanghai Jiao Tong University, China 
Zhang, Wenming, Shanghai Jiao Tong University, China 
Zhang, Xueji, World Precision Instruments, Inc., USA 
Zhong, Haoxiang, Henan Normal University, China 
Zhu, Qing, Fujifilm Dimatix, Inc., USA 
Zorzano, Luis, Universidad de La Rioja, Spain 
Zourob, Mohammed, University of Cambridge, UK 

 
Sensors & Transducers Journal (ISSN 1726-5479) is a peer review international journal published monthly online by International Frequency Sensor Association (IFSA). 

Available in electronic and on CD. Copyright © 2012 by International Frequency Sensor Association. All rights reserved. 



  SSeennssoorrss  &&  TTrraannssdduucceerrss  JJoouurrnnaall  
 
  

  

CCoonntteennttss  
  

Volume 16 
Special Issue 
November 2012  

www.sensorsportal.com  ISSN 1726-5479 

 
 

Research Articles 
 

Foreword 
Gongfa Li, Tinggui Chen, Hegen Xiong..............................................................................................  I 
  
Research of a Novel Attitude Regulating System of Autonomous Underwater Glider 
Rong Liu, Jie Yu .................................................................................................................................  1 
  
Study on the Vibration of the 1700 Four Rollers Rolling Mill 
Zehao Wu, Gongfa Li, Po Gao, Yuan He, Dawei Tan........................................................................  11 
  
The Design of Wireless Sensor Application System Based on Internet of Things 
Zhang Ye, Zhang Feng, You Fei ........................................................................................................  18 
  
Design and Simulation of the Air Compressor Control System 
Yuan He, Gongfa Li, Po Gao, Zehao WU and Cunyuan Li ................................................................   27 
  
Precise Time Synchronization Technology for Distributed Automated Test System 
Yan Xu, Ming Li, and Jiangtao Dong..................................................................................................  35 
  
FEM-based Simulation of Stress Distribution in U71Mn Heavy Rail during Quenching 
Siqiang Xu, Jianyi Kong, Gongfa Li, Jintang Yang, Hegen Xiong and Guozhang Jiang ...................  43 
  
LTS: An Improved Self-Adaptive Data Replication Strategy for File Sharing in Grid 
Liang Hu, Jia Zhao, Xiaodong Fu, Lin Lin, XJianfeng Chu ................................................................  52 
  
Influence of Expansion Joint of Bottom Lining in Ladle Composite Construction Body  
on Thermal Stress 
Guozhang Jiang, Gongfa Li, Jianyi Kong, Liangxi Xie and Siqiang Xu..............................................   61 
  
Numerical Simulation of the Gap Flow Field for CEDMMG Compound Machining 
Engineering Ceramics 
Renjie Ji, Yonghong Liu, Chao Zheng, Fei Wang, Yanzhen Zhang, Yang Shen, Baoping Cai.........  68 
  
Coke Oven Heating Model of Fuzzy Intelligent Control System 
Guozhang Jiang, Gongfa Li, Jianyi Kong and Liangxi Xie .................................................................  75 
  
Three-Dimensional Model and Test Analysis of the 60t Converter 
Po Gao, Gongfa Li, Zehao Wu, Yuan He, Ke Zhang .........................................................................  84 
  
A Multi-pipe and Multi-address Switching Wireless Network for Distributed Seismic  
Data Acquisition System 
Li Huailiang, Tuo Xianguo, Zhu Lili.....................................................................................................   92 
  
Remote Monitoring and Diagnosis System of Rolling Mill Transmission System 
Gongfa Li,  Yuesheng Gu, Zehao Wu, Han Xiao, Guozhang Jiang, Jianyi Kong, Liangxi Xie  
and  Siqiang Xu ..................................................................................................................................  101 
  

http://www.sensorsportal.com


Study on Frequency Division Technique of Photoelectric Encoder 
Shi-xiong Zhang .................................................................................................................................  108 
  
Job-shop Scheduling Problem Based on Particle Swarm Optimization Algorithm 
Ying Sun and Hegen Xiong ................................................................................................................  116 
  
Wireless Sensor Network Data Fusion Algorithm Based on Neural Network  
in the Area of Agriculture 
Yi Zhou, Gelian Song, Maohua Wang................................................................................................   128 
  
Optimal Design of Gear Based on Quantum Genetic Algorithm 
Ying Sun and He-gen Xiong...............................................................................................................  137 
  
Independent Axiom-based Robust Design for Nonlinear System 
Xianfu Cheng......................................................................................................................................  144 
  
Development of a New Kind of Multihole Cylindrical Electrode Used  
for Electrical Discharge Milling 
Fei Wang, Yonghong liu, Renjie Ji, Yanzhen Zhang, Zemin Tang, Xiangzhen Han..........................  152 
  
Energy Efficiency Evaluation of Iron and Steel Enterprise 
Guozhang Jiang, Gongfa Li, Jianyi Kong and Liangxi Xie .................................................................   161 
  
Classification Model of Traffic Emergency Response to Urban Emergency 
Yaqin He, Jie Li ..................................................................................................................................  169 
  
Modeling the Machining Parameters in End Electric Discharge Milling  
of Silicon Carbide Ceramic 
Renjie Ji, Yonghong Liu, Yanzhen Zhang, Fei Wang, Chao Zheng, Yang Shen...............................  179 
  
Testability Analysis of Inertial Measure Unit Based on Multi-signal Model 
Xing He, Hongli Wang, Jinghui Lu......................................................................................................  188 
  
Vibration Model of Pipe Conveying Fluid Considered Fluid Structure Interaction 
Gongfa Li, Yuesheng Gu, Zehao Wu, Han Xiao, Jianyi Kong, Guozhang Jiang, Liangxi Xie, Li Hu 
and Siqiang Xu ...................................................................................................................................  197 
  
Optimization SVM Algorithm and it’s Application in Agricultural Science  
and Technology Project Classification 
Hui Feng Yan, Wei Feng Wang, Qin Mao, Ming Liang Zhou .............................................................  203 
  
Accuracy of Experimental Platform of Controlled Five-bar Linkages 
Li Pan..................................................................................................................................................  210 
  
Analysis on Sliding Velocity of Cycloid Gear Pair during Meshing 
Shuyan. Wang, Guizhong Tian, Xujun Jiang......................................................................................   218 
  
Intelligent Diagnosis of Coke Oven Heating Production 
Gongfa Li, Yuesheng Gu, Jianyi Kong, Guozhang Jiang and Liangxi Xie .........................................  226 
  
Adaptive Fuzzy Control of Aircraft ABS Based on Runway Identification 
Hua-wei Wu, Te-fang Chen, Wei-ming Huang...................................................................................  233 
  
The Total Factor Productivity Growth of the Municipal Water Industry in China 
Wang Fen ...........................................................................................................................................  243 
  
Research on Attainable Moment Subset of Singular Over-actuated System 
Shi Jingping, Qu Xiaobo.....................................................................................................................   252 
  
Finite Element Analysis of Vane Seals 
Guozhang Jiang, Li Zhao, Jianyi Kong, Gongfa Li, Liangxi Xie .........................................................  261 
  
 269 



Application of Multi-factor Fuzzy Comprehensive Evaluation in Stability of Surrounding 
Rock of Underground Engineering 
Jinglong Li, Jiachun Li, Shuchen Li ....................................................................................................  
  
Jackknife Control on Tractor Semi-trailer during High Speed Curve Driving 
Shuwen Zhou and Siqi Zhang ............................................................................................................  277 
  
Simulation and Experiment Research on Deforming Force of Slab Cold Roll-beating 
Mingshun Yang, Yan Li, Jianming Zheng, Qilong Yuan.....................................................................  285 
  
Research on Organizational Culture and Resources Integration Model Based on MICK-4FI 
Yan Zhan, Jiansha Lu and Shiyun Li..................................................................................................  295 

 
 
 

Authors are encouraged to submit article in MS Word (doc) and Acrobat (pdf) formats by e-mail: editor@sensorsportal.com 
Please visit journal’s webpage with preparation instructions: http://www.sensorsportal.com/HTML/DIGEST/Submition.htm 

 
International Frequency Sensor Association (IFSA). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

http://www.sensorsportal.com/HTML/IFSA_Publishing.htm


 
 

 
 

 

http://www.iaria.org/conferences2013/SENSORDEVICES13.html
http://www.iaria.org/conferences2013/SENSORCOMM13.html
http://www.iaria.org/conferences2013/CENICS13.html


Sensors & Transducers Journal, Vol. 16, Special Issue, November 2012, pp. 243-251 

 243

   
SSSeeennnsssooorrrsss   &&&   TTTrrraaannnsssddduuuccceeerrrsss  

ISSN 1726-5479
© 2012 by IFSA

http://www.sensorsportal.com

 
 
 
 
 
 

The Total Factor Productivity Growth  
of the Municipal Water Industry in China 

 
WANG Fen 

Zhejiang Gongshang University, Zhejiang Ocean University,  
No.18 Haiyuan Road Dinghai District Zhoushan Zhejiang China, 316004, China 

Tel: 13567656834, 0580-8180411 
E-mail: worphan77@163.com 

 
 

Received: 11 September 2012   /Accepted: 11 October 2012   /Published: 20 November 2012 
 
 
Abstract: This article regards the provincial districts’ municipal water industry in China as the research 
object, uses stochastic frontier production function model and analyzes its total factor productivity 
growth and decomposition during 2001-2009. It is found that technology progress plays a dominant role 
in the rise of TFP, scale efficiency is a complementary one, and technology efficiency change plays a 
negative role. The research shows: the municipal water industry in China should be changed from the 
idea which thinks capital investment is very important and neglects labor investment; it needs more labor 
investment, especially technological and managerial talents in order to improve productivity. 
Copyright © 2012 IFSA. 
 
Keywords: Municipal water industry, privatization, Technical efficiency, Stochastic frontier analysis, 
International Review on Computers and Software. 
 
 
 
1. Introduction 
 
The water industry in China has been manipulated by the government for a long time, which is beneficial 
to promote the development of natural monopoly businesses of the urban water industry. However, it 
consolidates the market monopolization, causing the water industry lack of competitive viability, lower 
productivity, higher operating costs, and deficit management. As the pace of urbanization is advancing, 
the industrialization index is increasing; the original management pattern can’t meet the demands of 
urban water supply and polluted water processing. In order to improve such situation, the government 
carries out the privatization reforms in urban water industry. The businesses of water industry mainly in 
water producing and polluted water processing was no longer under the surveillance of the government 
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in 1990 and so was the pipe business in 2002. In addition, the ratio of money return on investment was 
assigned as the price control regulation of city water industry in the regulation, price management of 
urban water supply published by the government in 1998. The deregulation of regulatory policies and 
price-fixing policies in investment returns have boosted their interests in investing city water industry 
and increase the whole level of the urban water industry. In 2009, the water supply capacity reached  
27 trillion and 468million cubic meters which increased by 90.2 % than that in 1990. How the regulation 
policy affects the productivity of urban water industry is concerned both by theory field and empirical 
field. 
 
There are many empirical cases concerning about the urban water industry productivity in foreign 
countries. For instance, Morgan (1977) [1], Crain & Zradkoohi (1978) [2] find that the private 
enterprises can increase the cost efficiency by means of cost function. Bruggink (1982) [3] concludes 
that the cost is lower in the state-owned enterprises than in the private enterprises. Bhattacharyya and his 
cooperators(1994) [4] hold on that the total efficiency between state-owned enterprises and private 
enterprises has no significant difference, however, the technical efficiency of the private enterprises is 
lower. Saal & Parker (2001) [5] hold that privatization has increased the profits but there is no evidence 
could prove that privatization helps to raise the productivity. 
 
There are few papers which directly study the production efficiency of urban water industry in China. At 
present, those papers mainly discuss the productivity of industrial corporation and the service industry. 
Some examples are here of: Yao Yang (1998) [6] assesses the technical efficiency of Chinese industrial 
corporation by means of stochastic frontier analysis and analyses the effects of non stated-owned 
economic factors on internal and external of corporations technical efficiency, concluding that the 
technical efficiency of non stated-owned corporations is much higher. Yang Qingqing and her 
cooperators (2009) [7] study the production efficiency of service industry by means of stochastic frontier 
analysis, and discuss how the factors such as human capital, marketization, social capital affect the 
technical efficiency of service industry. Additionally, there are some papers which specially study total 
factor productivity in natural monopoly industry. Choosing the electricity industry as the target object, 
Ma Tian (2010) [8] calculates the total factor productivity of China Electricity Industry by Solow 
Residual Value. 
 
The paper aims to study the total factor productivity in urban water industry by the application of 
stochastic frontier analysis and data collection of provincial water industry in China and divides it into 
technical progress, the variation of technical efficiency and economics of scale, meanwhile, it analyses 
the effect of privatization level on technical efficiency and the final part is the conclusion and relevant 
inspiration. 
 
 
2. Stochastic Frontier Production Model 
 
The total factor productivity can be estimated by coefficient and non-coefficient methods. At present, 
these methods are commonly applied. The coefficient method and non-coefficient method each cut both 
ways. Considering the object of the paper is to study the influence of privatization on technical 
efficiency, henceforth, the article chooses the stochastic frontier analysis method in the paper. 
 
There are many function forms in stochastic frontier analysis methods; therefore, it is very important to 
choose suitable forms. The paper tries to adopt stochastic frontier production function model of 
time-varying technical efficiency in logarithmic form, reduces the variations basing on the form and 
finally the function form is like formula (1) which fits the data. 
 
 

2

2
0 1 3 4 5ln ln ln ln ln ln

1

2it it it it it it it ity K L K t L K v ut t           
 

(1)
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In equation (1), ity , itL , itK  represents the output level, labor input, and capital input of i  province 
respectively in the t  year;  represents the value of solved-for parameters of explaining the variations; 

2
(0, )v Nit v  represents stochastic volatility caused by uncontrollable factors in the production process of 

urban water industry of each province in different years and isolated from itu , while itu  is a negative and 
independent stochastic volatility, explains the inefficiency in the production process and obeys truncated 

normal distribution
2

(0, )v Nit v , technical inefficiency function is corresponded to m, the form of the 
assumed technical inefficiency is like equitation (2):  
 

 0 1 2 3m myh pgdpit t       (2) 

 
In formula (2), in order to reflect the time property of technical efficiency variation, so bring in t-the time 
tendency of technical efficiency. δ1 represents the time tendency of technical efficiency variation, if the 
notation of δ1 is positive, it indicates that as time goes by, the technical inefficiency is ascending and vice 
versa. myh represents the index of privatization level, δ2 represents the influential coefficient of the 
privatization level on technical efficiency, if the notation of δ2 r is negative, it indicates that privatization 
has positive effect on technical inefficiency, if the notation of δ2 is positive it indicates that privatization 
has negative effect on technical inefficiency. pgdp represents regional per capita GDP and the per capita 
GDP reflects the economic developing level of different regions in China. The reality in China is that, 
the higher the economic level in the region is, the higher of the marketization, competition, and 
enterprises management level and technical efficiency are. Per captia GDP should have positive effect 
on technical efficiency and the influential coefficient δ3 should be negative. 
 
The growth of total factor productivity and its dividing process are as follows: 
 
Technical progress (FTP): According to the selected function model and the definition of technical 
progress, technical progress is defined 
 
 ln it

it
y

FTP
t




  
(3) 

 
Technical efficiency: According to the selected function model and the definition of technical 
efficiency, technical efficiency is defined 
 

 TE
du

dt
 

 
(4) 

 
The variation value of technical efficiency is 
 
 / 1it isi TE TETEC    (5) 
 
The division of the growth of total factor productivity: according to the model proposed by Battese and 
Coelli (1995), the growth of total factor productivity could be divided 
 
 

( 1)( ) ( ) ( )kL L K
n it it L it K it

n n n n

TFPC FTP TEC L K s L s K FTP TEC SE AE
  


   

              (6) 

 

In the formula (6), n L K    . L  , K  represents the output elasticity of labor factors and capital factors 
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respectively, Ls , Ks represents capital factors and the proportion of capital factors in total factors cost. 

itL  and itK  represents the growth ratio of labor coefficient and capital coefficient 
respectively, SE represents the economy of the scale and AE represents the ratio of resource allocation. It 
can’t calculate the ratio of resource allocation because of the lack of price statistics data and suppose the 

resource allocation is ineffectiveness, that is ,L L K Ks s   . Finally, the total factor productivity can be 
divided into technical progress, the variation of technical efficiency and the economy of the scale, just 
like formula (7). 
 
 TFPC FTP TEC SE    (7) 
 
 
3. Variables and their Corresponding Data Description 
 
The sample interval of the paper studies ranges from 2001 to 2009. 2001 is selected as the starting point 
of the study because the privatization process of urban water industry has promoted fast, and the effect 
has manifested in 2000 [9].The paper originally planned to study the urban water industry in  
31 provincial areas, however, due to the lack of data, it finally chooses 20 provincial areas like Beijing, 
Tianjin, Hebei, Shanxi, Inner Mongolian, Heilongjiang, Shanghai, Jinagsu, Zhjiang, Anhui, Fujian, 
Jiangxi, Shandong, Guangdong, Chongqing, Sichuan, Yunnan, Shaanxi, Qinghai, Xinjiang and so on. 
All the original data of variables come from the statistical yearbooks of provincial areas and China 
Statistical Yearbook. Finally, the unbalanced panel data were formed due to the lack of the data of some 
years in certain parts. Descriptive statistics of variables are shown in Table 1. The explanations of the 
specific variables and data acquisition are as follows.  
 
 

Table 1. Descriptive statistics of variables. 
 

Variables Sample volume 
Minimum 

Value 
Maximum 

Value 
Average Value 

Standard 
Deviation 

The level of output 156 0.85 224.96 22.8145 35.986 

L 156 0.18 5.36 1.5177 1.1024 

K 156 2.85 340.38 57.773 66.497 

MYH 156 0 43.5025 .8509 4.092 

Per captia GDP 156 5020.0 81266.6 18248.7 15133 

 
 
1) The output level (y). Gross industrial output value of urban water industry in statistical yearbooks of 
provincial areas is one index in the measurement of the output level. To ensure the data can be measured, 
so choose the year of 2000 as the base, adjust the original data with producer’s price index for 
manufactured products and acquire gross industrial output value calculated by constant prices at the  
year 2000. 
 
2) Labor input (L). Annual average number of employed personnel of urban water industry in each 
provincial areas is considered to be the index of labor input, and the data in some provinces are acquired 
by Value-added of Industry dividing overall Labor Productivity. 
 
3) Capital investment ( K ). The paper takes the annual average net value of fixed assets of urban water 
industry in statistical yearbooks of provincial areas as the index, meanwhile, adjust the original data to 
acquire the annual average net value of fixed assets basing on the invariable price in the year of 2000. 
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4) The level of privatization ( myh ). The paper chooses the ratio between the total capitals of private 
enterprises and the total capitals of state-owned enterprises as the data to evaluate the level of 
privatization [10]. 
 
5) Per captia GDP ( pgdp ). The paper takes Per captia GDP in statistical yearbooks in provincial areas as 
the original data and deflates it with Industrial Product Price Index to acquire the data of the variable. 
 
 
4. Empirical Results and Explanations 
 
The paper acquires each parameter (in Table 2) by the software-frontier 4.1. The value of log likelihood 
ratio is 24.546, the freedom index is 3, significant under the level of 1 % significance, refuses the 
assumption of the non-exist of invalid technology, illustrating that the technical efficiency has 
significant effect on urban water industry in each region. The model of γ is 0.917 (quite significant), 
approaching 1. Taken the comprehensive factors into consideration, it is rational to adopt the model of 
stochastic frontier product function. 
 
 

Table 2. The result of stochastic frontier product function estimate. 
 

 
 
 

 Parameter Model 

0  -0.612*** 
(-6.444) 

1 ( ln itK ) 0.907*** 
(24.925) 

2 ( ln lnit itL K ) 0.145 
(1.243) 

3 ( ln itt L ) 0.540*** 
(5.685) 

4 ( ln itKt ) -0.140** 
(-2.045) 

Stochastic frontier 
product unction 

5 ( 1 2
2

t ) 0.162*** 
(3.082) 

0
  -0.228* 

(-1.921) 

1 ( t ) 0.321** 
(2.063) 

2 ( myh ) 0.166 
(1.045) 

Technology 
invalid 

function 

3 ( pgdp ) -0.642* 
(-1.664) 

2  
0.339 
(2.687) 

  0.917*** 
(26.843) 

Log likelihood function 13.08 
One side likelihood ratio test 24.747 
the number of samples 156 
Year 9 

Residual estimate 

the number of cross-section 20 
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1) The interacted parameter between the two elements -time, labor and capital which are significant 
under the level of 5 % significance level are 0.540, -0.140, presenting that technology has penetrated into 
the production factors, the technology content of production factors of labor in city water industry has 
improved, however, compared with the past, the technology content of capital factor of production has 
reduced. The square coefficient of time factor is positive, indicating that as time goes by, technical 
progress speed up at the rate of the square of time. The parameter of technical progress-t coefficient is 
not notable, and does not appear in the regression model, but the square of tlnK, tlnL, have embodied the 
role of technical progress, henceforth, therefore the lack of technical progress t does not affect the return 
results. 
 
2) The technical efficiency is descending with time. In invalid technical function, the coefficient of time 
trend term is 0.312, significant under the level of 5 % significance, and the positive coefficient presents 
that the technical efficiency of urban water industry in China is descending annually from 2002 to 2009 
and the average reduction ratio is 3.12 %. The coefficient of regional per capita GDP is -0.642 and 
significant under the level 10 % significance showing that the technical efficiency is affected by regional 
economy development level. The higher of per capita GDP in the region, the higher technical efficiency 
the urban water industry is in the region. 
 
3) The privatization doesn’t improve the technical efficiency. The coefficient of the variable of 
privatization level was positive, reaching 0.166, showing that with the increase of privatization level in 
urban water industry, the technical efficiency in urban water industry maybe reduced partly. Although 
the technical efficiency reduced, it didn’t pass the significance test, showing that the effect on technical 
is not significant. Though a great many private capitals were invested into the urban water industry, the 
effect was not significant because of the short entry period, lack of management talents and management 
experience. 
 
4) According to the formula (1), bringing the number into the formula, it can acquire the capital and 
labor elastic coefficient of the urban water industry. The capital elastic coefficients are decreasing and 
the labor is increasing from 2001 to 2009 in China. Capital input growth ratio is higher than that of labor 
input growth ratio, indicating that in the past 10 years, priority has been given to the increase of the 
capital input in the urban water industry rather than labor input. 
 
5) The total factor productivity of urban water industries has increased by -0.08, 0.3091, 0.227, 0.446, 
0.58, 0.23, 1.01 and 1.253 respectively between 2002 and 2009, presenting a constant increasing 
tendency. Technical progress plays a pivotal role in promoting the total factor productivity and the 
average contribution rate reached 93.7 %. Next is the contribution of the economics of scale, while the 
contribution of the change of technical efficiency is negative. 
 
From the mean total factor productivity growth value, except that the total factor productivity growth of 
Yunnan, Xinjiang and Qinghai are negative, the growth in the rest areas are positive, showing that the 
productivity of urban water industries in most areas have improved. The highest is Guangdong, reaching 
1.079; Shandong comes next, reaching 0. 77 and the lowest is Xinjiang, reaching -0.264. The increasing 
rate of total factor productivity in Guangdong is the largest, which is mainly due to the largest technical 
progress, the high level of the economics of the scale, as well as the high technical efficiency. The 
reduction of total factor productivity of urban water industries in Yunnan, Xinjiang, Qinghai, lies in the 
value of negative technical progress value and the economics of the scale value is negative. The three 
areas should enhance the technical progress and promote the economy of scale to improve the efficiency 
of urban water industry. The details are revealed in Table 3 and 4. 
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Table 3. The TFP growth and decomposition all over country. 
 

Year Technical Progress 
Technical Efficiency

Variation 
The Degree of Scale 

Economics 
The Growth of 

TFP 
2001-2002 -0.0845 0.0165 -0.0126 -0.0806 
2002-2003 0.1075 -0.0207 0.2224 0.3092 
2003-2004 0.2403 -0.0138 0.0005 0.2270 
2004-2005 0.4120 -0.0228 0.0571 0.4463 
2005-2006 0.5721 -0.0298 0.0434 0.5857 
2006-2007 0.6536 0.0005 -0.4240 0.2301 
2007-2008 0.8054 -0.0402 0.2457 1.0109 
2008-2009 1.0244 0.0064 0.2217 1.2525 
Average 0.4663 -0.0130 0.0443 0.4976 

 
 

Table 4. The regional TFP growth and decomposition. 
 

Region 
Technical 
Progress 

Technical Efficiency
Change 

The Degree of 
Economics of Scale 

The Growth 
of TFP 

Beijing -0.0487 -0.006 0.3147 0.2605 
Hebei 0.700 -0.036 0.0408 0.7049 
Shanxi 0.573 -0.029 -0.1156 0.4279 
Inner Mongolia 0.5519 0.0028 0.0528 0.6075 
Heilong Jiang 0.7530 -0.061 -0.0070 0.6850 
Shanghai 0.278 0.002 -0.0185 0.2615 
Jiangsu 0.520 -0.014 0.0742 0.5801 
Zhejiang 0.571 -0.002 0.1769 0.7465 
Anhui 0.5464 -0.021 0.0429 0.5683 
Fujian 0.358 0.053 0.1195 0.5312 
Jiangxi 0.6212 -0.010 -0.0821 0.5287 
Shandong 0.795 -0.001 -0.0241 0.7703 
Guangdong 0.932 -0.007 0.1539 1.0790 
Chongqing 0.259 -0.001 0.1223 0.3800 
Yunnan 0.024 0.012 -0.2013 -0.1656 
Shaanxi 0.466 0.0003 -0.1128 0.3534 
Qinghai -0.1819 0.002 -0.0562 -0.2358 
Xinjiang -0.009 -0.104 -0.1504 -0.2637 

 
 
5. Conclusions 
 
With the analyses above, the paper comes to the following conclusions: 
 
Firstly, the total factor productivity of urban water industry in China has increased enormously which 
mainly depends on the technical progress. The mean technical progress value is increasing annually 
reaching 1.0244 in 2009 and the contribution to total factor productivity reached 93.7 %. The economics 
is formed due to the increasing capital investment, and its contribution to the increase of total factor 
productivity reached 8.9 %, while the contribution of technical efficiency variation is negative. 
Henceforth, as time goes by, the technical efficiency in urban water industry tends to decrease. 
 
Secondly, the level of privatization hasn’t raised the technical efficiency significantly. The possible 
reason that caused the effect of technical efficiency on privatization isn’t significant is the short entry 
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time of a mount of private capitals invested in the urban water industry, the lack of management talents 
and managerial and administrative experiences. 
 
Thirdly, the elastic coefficient of labor output is higher than that of capital output, while the increasing 
rate of labor input is lower than that of capital input in all regions, which indicates that labor-intense 
production technology is applied in urban water industry in China. However, some enterprises lay more 
stress on the capital investment than labor investment, which cause the A-J effect appears in urban water 
industry. 
 
Based on the conclusions above, the paper deems that although huge progresses have been achieved in 
total factor productivity of urban water industry in China, it still has prodigious space to rise. As for the 
government, it needs to review the price control regulation on rate of on investment in urban water 
industry. Such policy is beneficial for enterprises to expand the capital investments; however, it will 
distort the resources allocation and is not good to stimulate the enterprises to achieve the largest 
productivity, reduce the product cost as well as undermining the efficiency of the social resources 
allocation. At present, the aggregate capacity of urban water industry has reached a certain level, 
henceforth; the government should put forward motivated control regulation to encourage those 
enterprises with lower costs, higher efficiency to obtain more profits to ensure the consumers’ interests. 
As for urban water enterprises, the technical contents of their capitals are decreasing. Therefore, the 
traditional extensive increasing pattern-scale expansion by capital investment is not suitable in the 
modern enterprises’ development. The enterprises should well prepare for the stimulated control 
regulations from government, transform the previous concept of attaching little importance to labor 
input and enhance the labor input especially in the management talents and technical talents to promote 
the technical progress of the enterprises and raise the economics of the scale and technical efficiency of 
the enterprises. 
 
 
Acknowledgements 
 
This work was supported by National Social Science Fund in China (10BGL101) and Zhejiang 
Education Department (Y201121590) 
 
 
References 
 
[1]. W. Douglas Morgan, Investor Owned VS. Publicly Owned Water Agencies: an Evaluation of the Property 

Right Theory of the Firm, Water Resources Bulletin, Vol. 13, Issue 4, 1977, pp. 775-781. 
[2]. WM Crain, A Zardkoohi, Test of the Property-Rights Theory of the Firm: Water Utilities in the United 

States, Journal of Law and Economics, Vol. 21, Issue 2, 1978 pp. 395-408. 
[3]. P Byrnes, Efficiency and Ownership: Further Evidence, The Review of Economics and Statistics, Vol. 68, 

Issue 2, 1986, pp. 337-341. 
[4]. A Bhattacharyya, E Parker, An Examination of the Effect of Ownership on the Relative Efficiency of Public 

and Private Water Utilities, Land Economics, Vol. 70, Issue 2, 1994, pp. 197-209. 
[5]. D Saal, D Parker, Productivity and Price Performance in the Privatized Water and Sewerage Companies of 

England and Wales, Journal of Regulatory Economics, Vol. 20, Issue 1, 2001, pp. 61-90. 
[6]. Yao Yang, The Affection of Non-national Economics on the Technology Efficiency of Industrial Enterprises 

in China, Economic Research Journal, Issue 12, 1998, pp. 29-35. 
[7]. Yang Qingqing, Su Qin, Yin Linlin, Service, Industry’s Productivity and Its Factors in China: An Analysis 

based on SFA, The Journal of Quantitative & Technical Economics, Vol. 21, Issue 12, 2009, pp. 46-57. 
[8]. MA Tian, The Progress of Privatization and Changes of TFP in Natural Monopoly Industries during the 

Transition Period, Contemporary Finance & Economics, Vol. 303, Issue 2, 2010, pp. 90-97. 
[9]. Timothy J. Coelli, D. S. Prasada Rao, Christopher J. O’Donnell, George E. Battese, An Introduction to 

Efficiency and Productivity Analysis, Tsinghua University Press, 2009. 



Sensors & Transducers Journal, Vol. 16, Special Issue, November 2012, pp. 243-251 

 251

[10]. XIAO Yingzhi, HAN Chao, Does Regulation Reform Improves the Development of Municipal Water 
Industry in China, Management World, Vol. 209, Issue 2, 2011, pp. 70-80. 

 

___________________ 
 
2012 Copyright ©, International Frequency Sensor Association (IFSA). All rights reserved. 
(http://www.sensorsportal.com) 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 

http://www.sensorsportal.com/HTML/BioMEMS.htm
http://www.sensorsportal.com/HTML/Emerging_MEMS.htm


 
 

 
 
 
 
 
 

 

http://www.sensorsportal.com/HTML/BOOKSTORE/Handbook_of_Measurements.htm
http://www.sensorsportal.com/HTML/BOOKSTORE/Digital_Sensors.htm


Sensors & Transducers Journal

 
 

Guide for Contributors 
 

 
 
Aims and Scope 
 
Sensors & Transducers Journal (ISSN 1726-5479) provides an advanced forum for the science and technology 
of physical, chemical sensors and biosensors. It publishes state-of-the-art reviews, regular research and 
application specific papers, short notes, letters to Editor and sensors related books reviews as well as 
academic, practical and commercial information of interest to its readership. Because of it is a peer reviewed 
international journal, papers rapidly published in Sensors & Transducers Journal will receive a very high 
publicity. The journal is published monthly as twelve issues per year by International Frequency Sensor 
Association (IFSA). In additional, some special sponsored and conference issues published annually. Sensors & 
Transducers Journal is indexed and abstracted very quickly by Chemical Abstracts, IndexCopernicus Journals 
Master List, Open J-Gate, Google Scholar, etc. Since 2011 the journal is covered and indexed (including a 
Scopus, Embase, Engineering Village and Reaxys) in Elsevier products. 
 
 
Topics Covered 
 
Contributions are invited on all aspects of research, development and application of the science and technology 
of sensors, transducers and sensor instrumentations. Topics include, but are not restricted to: 
 

 Physical, chemical and biosensors; 
 Digital, frequency, period, duty-cycle, time interval, PWM, pulse number output sensors and 

transducers; 
 Theory, principles, effects, design, standardization and modeling; 
 Smart sensors and systems; 
 Sensor instrumentation; 
 Virtual instruments; 
 Sensors interfaces, buses and networks; 
 Signal processing; 
 Frequency (period, duty-cycle)-to-digital converters, ADC; 
 Technologies and materials; 
 Nanosensors; 
 Microsystems; 
 Applications. 

 
 
Submission of papers 
 
Articles should be written in English. Authors are invited to submit by e-mail editor@sensorsportal.com 8-14 
pages article (including abstract, illustrations (color or grayscale), photos and references) in both: MS Word 
(doc) and Acrobat (pdf) formats. Detailed preparation instructions, paper example and template of manuscript 
are available from the journal’s webpage: http://www.sensorsportal.com/HTML/DIGEST/Submition.htm Authors 
must follow the instructions strictly when submitting their manuscripts. 
 
 
Advertising Information 
 
Advertising orders and enquires may be sent to sales@sensorsportal.com Please download also our media kit: 
http://www.sensorsportal.com/DOWNLOADS/Media_Kit_2012.pdf 

http://www.sensorsportal.com/


http://www.sensorsportal.com/HTML/BOOKSTORE/Advance_in_Sensors.htm

