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摘 要 
本計畫為研究「控制器區域網路(CAN)系統」課程教學法之效果，控制器區域網路乃為車輛網

路系統之一，就近年來車輛電子之發展如雨後春筍般發展，傳統點對點之車輛網路系統已不足以應

付日新月異的車輛電子系統，控制器區域網路系統遂逐漸取代傳統車輛網路系統，因此發展「控制

器區域網路系統」課程將有效訓練學生並增進其車輛網路專業領域之知識及技能，以符相關車輛工

業之人力需求，而該課程對市場之需求益顯重要。而本研究計畫為第一項以「控制器區域網路系統」

相關課程教學法研究之計畫，在此研究過程中，就該工程教育課程而言，吾人建議以引導式之教學

及學習方法較易得到較佳學習效果，諸如詢問式學習法(Inquiry Learning)、問題基礎式學習法

(Problem-Based Learning)、專案基礎式學習法(Project-Based Learning)等，雖是如此，教學上仍應以

課程中不同之內容施以對應不同之學習方法，較易獲得較佳之學習結果。於「控制器區域網路系統」

課程中，吾人發展一車輛電子系統訓練學習板，以此學習板模擬學生可能於未來工作上面臨之實際

問題，學習板上設計一模式切換開關，可切換學習板上之車輛電子系統為傳統點對點連接模式或為

控制器區域網路系統模式，學生於學習過程中可設計控制器區域網路系統以取代傳統線束傳輸模

式，另吾人亦發展一樣品控制器區域網路單元(節點)，並於學生設計控制器區域網路單元硬體後，

可由與該樣品單元比較而學習其優缺點。對於不同「控制器區域網路系統」課程單元採用的引導式

混合教學法之教學成效評估，結果顯示修課學生與未修課學生於控制器區域網路系統之通訊協定、

硬體設計、軟體設計及其系統工程均具顯著差異，且修課學生具顯著學習成效，唯取樣數仍顯不足，

更待未來累積更多資料量，做更嚴謹之成效分析。 
 

關鍵詞：控制器區域網路系統、車輛電子系統訓練學習板、詢問式學習法、問題基礎式學習法、專

案基礎式學習法。 
 
 

Abstract 
This project reports the results of the study in teaching the course of control area network (CAN) 

systems, or the vehicle network system.  The automotive electronics is essential to vehicle engineering.  
The vehicle network for electronic units becomes indispensable.  The course of control area network 
(CAN) system designed for vehicles prepares the students for their professional careers in vehicle network 
and it therefore becomes more crucial.  This project studies the pedagogy for CAN system originally.  
We recommend that the inductive teaching and learning methods such as the inquiry learning, the 
problem-based learning, and the project-based learning can be adopted in this course.  However, it 
depends on the contents in the course.  In this course, we developed an automotive electronic training 
board that may confront the students with the authentic problems.  We also synthesized a pattern CAN 
unit that assists students in distinguishing their shortcomings or excellences in their hardware design.  The 
evaluation for the hybrid approach of the inductive methods shows that there seemed to be a significant 
improvement for students in this course although the data were too insufficient to support the hybrid 
approach. 

 
Keywords: CAN systems, automotive electronic training board, inquiry learning, problem-based learning, 

project-based learning.  
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Teaching the Course of CAN System by Using a Simple Training 
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1. Introduction 
Engineering educators continually receive the challenges to make course materials interesting and 

accessible (learning) and to make knowledge transmissions unequivocal and impressive (teaching) since 

engineering and its technologies made great progress during these years and the progress will continue 

faster in the future.  The students in Institute of Vehicle Engineering (IVE) of some universities were 

graduated from universities or vocational colleges.  Their disciplines in undergraduate were quite 

different since they might be major in mechanical engineering, electrical engineering, or vehicle 

engineering.  In addition, they are novices at vehicle network since the courses in undergraduate are 

fundamental and rarely with applications.   

The objective of this paper was to encourage the students in IVE to learn the modern disciplines of 

vehicle network such as CAN system that differs from traditional one.  CAN system is the most widely 

used network in vehicle systems and the number of CAN nodes has been increased continuously not only 

in vehicle network systems but in many other applications [1].  The most challenge of all for the 

instructors is that the students with different disciplines take the same course of CAN systems and the 

instructors will try to meet the goal of this course that should raise the students to the level on which the 

students can have enough capability of technique and knowledge of CAN systems.  The authenticity of 

instruction is the trend in higher education and is the relevance of pedagogy to the professional practices of 

a discipline.  The authenticity of instruction is one of the major principles of effective learning and 

instruction [2-4].  To keep the course of CAN system relevant to industrial needs, the instructors should 

consider not only the fundamental domain knowledge but also the fidelity and the complexity of the 

real-life tasks that will confront students in their future careers.  Unlike some disciplines of concrete 

objects in which the use of computer-based technologies can improve the quality of learning, such as 

manufacturing industries, dynamic systems, chemical industries, fluid mechanics, etc.[5-9], CAN system is 
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somehow abstract for engineering education.  The course of CAN system includes the communication 

protocol, hardware synthesis, software programming, and system engineering.  Instructor should be in 

good position to investigate some approaches to help learners to develop more expert-like practices and 

knowledge since expertise is more than the gradual accumulation of knowledge and experience [10-12].  

Furthermore, experts can notice features about a given problem that are different from those noticed by 

novices.  Adaptive experts also have knowledge that is well organized and they can display the ability to 

transfer their knowledge, skills, and attitudes to new situations.  Atman et al. has reported on an in-deep 

study of design processes based on their previous research [13].  Students may be inclined to approach 

learning such as the surface approach, the deep approach, or the strategic approach [14] .  In order to 

develop students’ professional skills, inductive methods which promote students’ adoption of a deep 

approach to learning as opposed to a surface approach or a strategic approach [15] seem to be adequate for 

the course of CAN systems.   

In this paper, the course of CAN systems applies some instructional methods from inductive learning 

methods that impose more responsibility on students for their own learning than the traditional 

lecture-based approach.  Learner-centered environments improve the knowledge, skills, and attitudes of 

students.  This paper highlights the challenges in transmission of knowledge to the students from different 

disciplines.     

           

2. CAN Systems Course 
Control Area Network (CAN) has been developed for the vehicle network in mid 1980s by Bosch.  

It has become the most widely used network in automotive systems and the number of CAN nodes sold 

each year is currently around 400 million [16].  The purpose of this course is to teach students how to 

approach the vehicle network design based on CAN system.  To provide an intuitive connection between 

the experiments in laboratory and those in industry, the course developed a low-cost learning board of 

automotive electronics that has two alternative modes with a network toggle switch as shown in Figure 1.  

One is the traditional mode in which the control signals of the actuators, such as turn signals, windshield 

wiping signals, etc, are transmitted by traditional wiring harness.  The other is the CAN mode in which 

those control signals of the actuators are transmitted by CAN system.  The students in this course can 

learn how to implement the CAN system to substitute the traditional one with the same functions from this 

automotive electronics learning board.  The focus is on the learning of how to comprehend the 

mechanism of communication for CAN systems and how to synthesize CAN systems.  This course is 

divided into three units: communication protocol of CAN Bus, hardware synthesis of CAN systems, and 

software Programming and System Engineering of CAN systems.  The technical skills of CAN systems 

are integrated into the coursework.  Students in this course must know how to communicate effectively, 

work in terms, and still have excellent skills.  Furthermore, students in this course are expected to prepare 

for life-long learning and have the capability of continuous upgrading of skills. 

 

A. Communication Protocol of CAN 
The first step is to introduce the mechanism of communication.  CAN is a broadcast communication 

with priority-based access to the medium.  Its communication protocol that has become a data 

transmission standard in automotive applications implements a priority-based bus which has a mechanism 

of carrier sense multiple access with collision detection and collision resolution (CSMA/CDCR) to control 
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access to the bus.  A minimal communication profile of CAN consists of three layers: the physical layer, 

the data link layer, and the application layer.  The ISO standards have defined the physical layer and data 

link layer for high-speed applications (1Mbps) and low-speed applications (125Kbps) in ISO 11898 [17] 

and ISO 11519-2 [18], respectively.  CAN conforms to the open systems intercommunication model 

which is defined in physical layer.  A node of CAN systems is defined as the unit which can transmit and 

receive the messages to and from the CAN bus, respectively.  Any node in CAN systems does not play a 

preponderant role in the protocol.  It can connect several devices and share data from other devices by a 

single pair of wires with the data exchanges between CAN nodes (units) at the same time.  A message 

transmitted in CAN systems has an identifier, or an arbitration, which is unique in the network system and 

serves two purposes: a priority assignment for the transmission and message filter upon reception.  In 

other words, it controls both bus arbitration and message addressing.  It can be utilized for some purposes.  

Zuberi and Shin have presented the scheduling messages on CAN systems for some real-time applications 

corresponding to assigning different priorities [19-21].  Cavalieri has proposed a procedure for dynamic 

assignment of priorities to variables [22].  Tindell et al. have proposed an analysis of response time, or 

latencies, that takes into account the possibility that transmission errors can occur [23-25].  The relevant 

real-time requirements can be achieved by this approach.  CAN bus is reliable so that all transmitted and 

received messages are guaranteed.  CAN is suitable to provide the cost-effective communication network 

systems of in-vehicle electronics as an alternative to the expensive and cumbersome wiring looms [26-31].  

It also has the potential to be the communication network systems of other applications.  Figure 2 shows 

the configuration of a Data frame.  The specific fields include Start of Frame (SOF), Arbitration Field (or 

Identifier), Control Field, Data Field, Cyclical Redundancy Check (CRC) Field, Acknowledgement (ACK) 

Field, and End of Frame (EOF).  CAN has two formats.  They are the standard format (the standard 

frame, CAN 2.0A) and the extended format (the extended frame, CAN 2.0B).  The difference of these 

two formats is the bit size of the Arbitration Field.  The Arbitration Field contains no more than 11-bit and 

29-bit identifiers for the standard format and the extended format as illustrated in Figure 2 (a) and Figure 2 

(b), respectively.  Both of them contain 0 to 8 bytes of data in Data Field of the Data Frames.  This 

communication mechanism is quite often new for those who take the course of CAN system.  Bransford 

et al. who provided a comprehensive survey of researches found that “Helping students develop 

metacognition – knowledge of how they learn – improves the likelihood of their transferring information 

learned in one context to another one [11].”  The instructor can give a general example to imitate that of 

CAN bus by the experiences or knowledge of students, especially for those from diverse backgrounds.  

For instance, the communication mechanism of CAN system is like a crowd of people if only one person 

can talk at same time.  The ears of the people can sense the voice (carrier sense), everyone has a mouth 

and has the same opportunity to speak (multiple access), everyone can distinguish between one voice or 

multiple voices (collision detection), and everyone can arbitrate the priority of talkers if everyone has his 

unique priority of speaking (collision resolution).  In order to train students in systematic problem-solving 

approach and to help them to make sense of new information, the inductive teaching methods of inquiry 

learning and problem-based learning were adopted in this unit.  The questions that may be posed by 

teacher (teacher inquiry) or students (learner inquiry) will help the instructor to figure out what on earth the 

students from different disciplines are respectively deficient in.  Then the instructor can build up the 

capability of students in this course appropriately.        
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B. Hardware Synthesis of CAN Systems 
The second unit of the course focuses on the hardware synthesis for the CAN unit.  Students learn 

the communication mechanism of CAN system from the first unit of the course.  In order to elevate the 

students’ interests, this course has assignments of hands-on projects and design problems with practical 

purpose.  That will improve the linkages between classroom and industry.  This unit not only fosters the 

interest in implementation of CAN system but raises the skills of micro controller designs extended to 

other application for students.  Students have to synthesis the hardware of CAN units based on micro 

control unit (MCU, e.g., 8051), CAN controller (e.g., SJA1000), CAN transceiver (e.g., 82C251).  They 

should study the data sheets of the above components first.  Students are confronted with an open-end, 

ill-structured, and real-world (authentic) problem assigned in this unit for the hardware synthesis.  The 

traditional lecture-based teaching approach is incompatible in this unit.  In this course, the instructor has 

synthesized a pattern unit of CAN system, as shown in Figure 3, as a reference for students.  The pattern 

unit has the basic functions of CAN system to show how CAN bus works.  For the communication 

purpose, at least two of the pattern units should be duplicated with different arbitration, or ID.   However, 

this pattern unit did not show up before students finished their original hardware synthesis.  Students can 

compare their designs with this pattern unit after they have completed their design.  They will learn what 

the shortcomings or excellences in their hardware synthesis after the instructor explains how he/she 

synthesized this pattern unit.  The instructor will help students to develop problem-solving skills in 

hardware synthesis with worked-example instruction [32, 33].  Port 0 of the MCU is selected to serve as 

the address and data buses connected to the corresponding pins of the CAN controller.  One pin of Port 2 

of the MCU acts as chip control connected to chip select pin (CS) of CAN controller.  Note that the high 

byte of the base address of CAN controller in the synthesis of CAN unit depends on Port 2.  The pins of 

ALE, RD, WR, and INT0 of MCU should connect to the corresponding pins of CAN controller.  Besides, 

the TX0 and RX0 pins of CAN controller have to connect to the TXD and RXD pins of the transceiver, 

respectively.  The basic function of CAN is constructed based on the MCU.  It seems very intuitive.  

Students may not be familiar with the design of MCU, CAN controller, or transceiver although they are 

interested in the hardware synthesis.  In learning cycle, students work through sequences of activities 

involving complementary thinking and problem-solving approaches from some hands-on practices.  The 

instructor should teach around the learning cycle including “why?”, “what?”, “how?”, and “what if?” [15, 

34].    

 

C. Software Programming and System Engineering of CAN Systems 
The third unit of the course aims at the software functions of each unit in CAN system.  The 

software is developed by Keil-C.  Students can learn how to implement the functions of a CAN node (unit) 

by software programming.  The variables for CAN controller declared as “XBYTE” in Keil-C can 

facilitate the software synthesis for CAN node (unit) since the pins of Port 0, Port 2 (control pin connected 

to the pin of chip selected in CAN controller), ALE, RD, WR, and INT0 of MCU have connected to the 

corresponding pins of CAN controller pertinently.  The base address of the CAN controller can be 

specified according to the control pin of Port 2 in MCU.  The MCU can access the data on the CAN Bus 

from the CAN controller and its transceiver.  This unit of the course applies the project-based learning 

approach since the software for MCU is quite simple but the assignments of functions for each CAN unit 

are more complicated.  The instructor in this unit should be familiar with and have a great deal of 
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experience in both the hardware synthesis and the software programming of MCU.  The project-based 

learning emphasizes the applications and integrations of the previous acquired knowledge while the 

problem-based learning help students acquiring the knowledge [15].  In this unit, students have an 

assignment to carry out the task in which the CAN system should act as the traditional network system, i.e., 

the learning method is the problem-based learning followed by more open-ended project-based learning.  

Although every node (unit) in CAN system is the same in the hardware synthesis, each has its own 

functions such as the arbitration (ID), mask, filter, etc., which are assigned by software.  The arbitrary is 

unique for each CAN node in the CAN system.  Otherwise, there will be some communication troubles in 

the CAN system.  In this unit, students have to learn how to map out the specified functions in the 

automotive electronics learning board such as the protocol of data transmission between CAN units, 

event/time triggers of CAN units, the designation of arbitration (ID), mask, and filter for CAN units, the 

assignments of sensor and control signals, etc.  The training for system analysis and the system 

engineering is important for novices in engineering.  The course of CAN system is applicable to the 

inexperienced students in system synthesis since the node number of the CAN system assigned in this 

course is no more than 6.  The task in this assigned project can appropriately help students to build up the 

capability of system engineers and to accumulate the experiences of solving real-world problems.  

Furthermore, the task will wean the students away from dependence on instructors as the primary source of 

required knowledge and technology supports.  It may assist student in becoming self-learners as well.           

 

3. Evaluation 
In order to evaluate the effectiveness of the cocktail teaching methods for different units in the course 

of the CAN system, we had to compare the results of the post-test with those of the pre-test.  The 

questionnaire completed by the students can provide the qualitative feedback of this course.  The pre-test 

was done in the first day of the course and the post-test was done after the last day of the course.  We 

have two groups of students.  One is the experimental group that had 3 students taking the course and the 

other is the compared group that had 9 students who did not take the course.   

Table 1 shows the change in proportions of students getting correct answers in different categories of 

the course for the experimental group and the compared group in (a) and (b), respectively.  In Table 1(a), 

all the students have taken relevant courses of MCU.  Since there are only 3 questions in those 

questionnaires, the students did not have significant improvement in Category B (Hardware Synthesis of 

CAN Systems).  However, there seemed to be a crucial improvements for the students in Category A 

(Communication Protocol of CAN) and Categrary C (Software and System Engineering of CAN Systems) 

for the experimental group.  In Table 1(b), the students have no significant difference in the compared 

group.  This meta-analysis may be insufficient to support the teaching and learning methods for the 

course of CAN system.  However, we have found that students made great progress not only in domain 

knowledge of CAN systems but also in capability of discussing questions and solving problems about the 

MCU. 

 

4. Conclusion 
We developed the automotive electronic training board which has two modes including traditional 

and CAN networks with a toggle.  This training board can confront the students with the authentic 
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(real-world) problems in this course.  A pattern unit of CAN system has been synthesis before the course.  

Students can learn what the shortcomings or excellences in their hardware synthesis by comparing the 

hardware synthesized by themselves with this pattern unit of CAN.  The instructors who educated 

students in this course should be familiar with CAN system, the hardware design and software program of 

MCU, and some inductive teaching methods.  From our experiences, the inductive teaching and learning 

methods can apply to some engineering education pertinently.  It depends on the contents in the course.  

In the first unit of the CAN course, the inductive teaching methods of inquiry learning and problem-based 

learning are suggested.  In the other units, we recommend the hybrid approaches including problem-based 

and project-based learning.   

Although the evaluation of the pedagogy was first done in this course, the teaching approaches were 

adopted in the course of CAN systems for many years.  Some of the students that took the course of CAN 

systems have been with some firms of automotive electronic related industry.  They are not novices in 

automotive network any more, especially for CAN systems.  They are expert-like practitioners after 

graduation.  That motivated this study of the teaching and learning approach.  We will continue the 

meta-study the teaching and learning methods for the course of CAN system. 
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Table 1. Comparison of results per category. 

(a) The experimental group. 

  % of students passed 

Course Unit Category Question No. Pre-test Post-test Shift 

A. Communication Protocol of CAN 1,2,3,4,5,6,7,9 54.2  95.8  41.7 

B. Hardware Synthesis of CAN Systems 12,13,14 100.0 100.0  0.0 

C. Software and System Engineering of CAN Systems 8,10,11,15 50.0  83.3  33.3 

 

(b) The compared group. 

  % of students passed 

Course Unit Category Question No. Pre-test Post-test Shift 

A. Communication Protocol of CAN 1,2,3,4,5,6,7,9 22.8  8.1  -14.7 

B. Hardware Synthesis of CAN Systems 12,13,14 19.6  17.6  -2.0 

C. Software and System Engineering of CAN Systems 8,10,11,15 16.2  8.8  -7.4 
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Figure 1. The automotive electronics learning board with a network toggle switch. 

 

 

 

 

 
(a) Standard format 

 

 

(b) Extended format 

Figure 2. Data frame formats 
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Figure 3. Hardware of the pattern unit for CAN system. 

 

 

 

 
Figure 4. The unit set of CAN nodes.  
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地點-奧蘭多雙樹旅館(Doubletree Resort Orlando)，因介仙已完成線上註冊，因此僅需完
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2010 複雜系統研究、資訊學及電腦控制學等國際研討會 (The International 

Multi-Conference on Complexity, Informatics and Cybernetics, IMCIC 2010)為國際資訊學暨系統
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國大陸，再者為我國，一向在東亞及東南亞舉辦研討會之日本、韓國等所佔比率較少，

或因東北亞到美國東部較遠之故，或因語言的隔閡之故，但以介仙參與一些東方的學術
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格保守的東方學生了。另一方面，中國大陸近幾年在國際學術研討會議均積極參與，即

便遠在美國東岸的國際學術研討會，亦不遑多讓，勘為我國學術研究參與國際相關學術

會議之警惕。 

國內學生說起英語畏首畏尾，能力絕非低於日韓學生，但不敢勇於嘗試，我消彼長，

如此循環，國家競爭力將每下愈況，另一原因則是學生(特別是碩士生)參與國際研討會

之經費籌措不易，導致學生發表論文之意願降低，就韓國而言，由於韓國政府大力發展

科技及人才培育，碩、博士學生發表國際會議論文即給予補助，因此直接鼓勵碩、博士

學生積極參與國際學術會議，而東亞之國際學術會議參與之經費不多，且各國之英語能

力平平，可建立國內學生之自信，再逐步走向國際，因此介仙建議應鼓勵一般學生參與

東亞之國際學術會議，應是國內碩、博士學生英語聽說能力之學習及初試啼聲之場所，

而語言能力較佳的學生則鼓勵其參與英語國家之國際學術研討會。吾人實不願見國家競

爭力逐年下降，因此常鼓勵學生出國參與國際學術會議並報告論文，以培育具國際視野

之人才。 

 

 

三、建議 

近幾年來，國人參與國際學術研討會的人數正相對地逐年遞減中，早年幾乎都是國

人的人數比率居多，曾幾何時，日本、韓國，乃至大陸的參與人數比率已迎頭趕上，並

早已超越國人參與人數比率，常此以往，國人將會被國際學術研討會邊緣化，因此應鼓

勵並支持國內研究人員積極參與國際學術研討會，積極且不排斥擔任分項會議主持人，

增加中華民國台灣之暴光度，並培育具國際視野之人才，建議應給予參與的學生(包括大

學生及碩士生等)適當之經費補助，以資鼓勵。 
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ABSTRACT 
 

This paper proposes an approach to evaluate the tractions of the 
vehicle wheels driven by DC motors directly.  The database of 
the DC motors, such as current versus voltage, PWM and 
loading, has to be built through the automatic data acquisition 
system.  Instead of the slip ratio measurements, the evaluation 
of the tractions can provide the force information of the traction 
wheels by using the interpolations of the database with applied 
voltages, PWM signals and measured currents of the DC motors.  
In order to verify the feasibility of this approach, the automatic 
data acquisition system has been implemented for a single 
traction wheel including the database establishments of DC 
motors.  This system should assure that the commands and 
data transmitted are always correct.  The details of the units in 
the system are discussed such as initializations of units, flow 
chart of PWM command transmissions, etc.  The motor 
loadings are also evaluated with specific applied voltages, 
PWM values and measured currents.  The result shows that it 
is feasible to evaluate the loadings through the interpolations of 
the database of the DC motor.  
 
Keywords: Communication protocol, DC motors, pulse-width 
modulation (PWM), slip ratio, traction forces. 
 
 

1. INTRODUCTION 
 

The global environmental protection becomes one of the most 
significant issues for the studies and developments of new 
alternative products, the vehicles of the transportation especially.  
For instance, the electric vehicle (EV) driven by direct current 
(DC) motor is a feasible and potential candidate for the future 
transportation vehicles.  Comparing with traditional vehicle 
(internal combustion engine vehicle, ICV),  EV does not need 
any additional costly hardware to achieve the engine control, 
brake control, or mission control [1].  For example, antilock 
braking systems (ABS) of vehicles have received a great 
concern and become one of the most common automotive 
technologies [2-9].  The aim of ABS is to control the wheel 
slip so as to attain the optimum values that can provide 
maximum negative traction force during heavy braking and 
maintain the sufficient stability and steering ability.  For most 
road surfaces, the maximum tire-road adhesive coefficient is at 
the slip ratio ranged from 0.1 to 0.3 [10].  When a vehicle 

brakes, the ABS will prevent the wheels from locking and keep 
the wheel slip ratio within a specific range.  Most ABS control 
will retain the wheel slip ratio at a value 0.2 as compromise [2].  
However, the wheel slip ratio is difficult to be measured from 
the speed of the vehicle.  In addition, the optimal wheel slip 
ratios highly depend on the different road surfaces and road 
conditions.  Fujimoto and Fujii [11] patented their slip ratio 
estimating device that can measure the slip ratio without using 
the speed of a vehicle body and can be utilized by the so-called 
the slip ration control device.  Nakao also proposed a method 
and program for judging road surface conditions [12],  This 
method and program can determine the slip ratio from wheel 
rotation speed.   
The purpose of the measurement of slip ratio in ABS is to 
evaluate the forces between the tire and the road surface.  The 
measurement of slip ratio is still a tough issue for ICVs since 
the exact speed of a vehicle is difficult to measure although 
there are some feasible ways to estimate the slip ratio[11, 12].  
On account of the rapid improvements and developments in 
motors and batteries, the EV has been the most potential 
alternative to the traditional vehicles.  In addition, EVs have 
attracted great interests as a feasible solution against the 
problems of environment protection and energy depletion.  
One of the advantages of the EV is that its motor torques can be 
measured easily [9].  Instead of the wheel slip ratio 
measurements, the traction evaluations of the in-wheel motors 
can directly provide the information of the tractions of the 
vehicle’s wheels driven by motors.  They can be utilized to 
stabilize the steering of the vehicles traveling into other road 
surfaces such as a wet or slippery road surfaces.  Accordingly, 
this paper proposes an approach to measuring the tractions of a 
single wheel based on the database of the permanent magnet 
(PM) direct current (DC) motors.  We set up an automatic data 
acquisition system that can collect the database for a DC motor.  
The traction can be evaluated by interpolations from the applied 
voltages, PWM values, and measured currents of the DC motor.  
The result shows this approach is feasible. 
Section 2 briefly discusses the force balance and the kinematics 
of a vehicle.  Some related characteristics of PM DC motors 
are also addressed in this section.  Section 3 states the 
construction of the automatic data acquisition system.  In 
addition, the implementation of the system is also described in 
this section.  The details of the data acquisition system are 
given in Section 4 including the flow charts of the initialization 
and command transmissions.  Conclusions are drawn in 



Section 5.   
 
 
2. FORCE BALANCE AND KINEMATICS OF VEHICLE 

 
Recently, the studies of the relations between friction 
coefficient and slip ratio, so called the μ -λ  curves (friction 

coefficient versus slip ratio), become one of main streams in the 
vehicle stability control such as slip ratio estimation, control of 
ABS, etc [11-13].  In Figure 1, iω  and  respectively 

denote the rolling angular velocity and radius of the specified 
wheel indexed i.  The slip ratio is defined as follows. 

ir

( )
( )⎩
⎨
⎧

<−
>−

=
),(        /

);(      /

ixiiixixii

ixiiiiixii
i vrvvr

vrrvr
s

ωω
ωωω   

where  is ranged from -1 to 1.   means the vehicle 

gains the traction from corresponding wheel, while  as 

the corresponding wheel is in brake situation.  The slip ratio is 
regarded as one of the most significant parameters for the 
quality of vehicle steering control.  There are at least two 
issues to be concerned.  One is that the road surfaces are 
manifold and tires are, too.  It is hard to characterize all the 
conditions between tires and road surfaces.  The other is that 
the speed of the vehicle is difficult to be measured actually.  
That is, evaluating the slip ratio is quite impossible for ICV in 
real time.  However, the aims of the sensors to measure the 
slip ratio, of algorithms to evaluate the slip ratio, or of the 
estimations of the slip ratio are to provide the information of 
traction forces for wheels.  Furthermore, the dynamics and 
kinematics of a vehicle can be analyzed if the forces of the 
traction wheels are known.       

is 0>is
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(a) Side view.            (b) Top view. 

 
Figure 1. Kinematic model of a wheel. 

 
By the Newton’s Law, the force balances of the traction wheels 
govern the dynamics and kinematics for a vehicle as shown in 
Figure 2.  The dynamics of the vehicle highly depends on the 
traction forces provided by the wheels such positions, velocities, 
and accelerations of linear and rotational motions.  In case the 
forces of all wheels are well evaluated, the measurements of slip 
ratio are not necessary and the steering capability and stability 
of vehicles can be achieved intuitively.  So far, EV is entirely 
driven by the electrical motors (such as PM DC motors) whose 
torques generated can be controlled much more quickly and 
precisely than those of internal combustion engines [14].  For 
instance, the relationship between torque and current is very 
simple for a PM DC motor.  It can be expressed in the 
following equation. 

AKIT = , 

where T is the mechanical torque, K is the motor constant, and 
 is the armature current.  The torque can not only drive its 

armature and shaft but also provide the applied loading torques 

and result in the angular acceleration of wheel.  The torques 
from PM DC motor can be evaluated without any additional 
sensors if the database of this PM DC motor is established such 
as the current-PWM-torque data with specified applied voltage.  
That is, the tractions can be evaluated from interpolations with 
the PWMs, currents, and voltages applied to the motor. 

AI

 

 
Figure 2. Kinematics and Force model of a vehicle. 

 
 
3. THE AUTOMATIC DATA ACQUISITION SYSTEM 

OF TARGET DC MOTOR 
 
Motors are classified as either alternative current (AC) or DC, 
which depends on the type of power applied to them.  DC 
motors have well speed-control capability while AC motors 
generally run at a fixed speed determined by the frequency of 
power.  The field flux of a PM motor, a kind of DC motor, 
retains constant regardless of speed.  This fact makes for a 
very linear torque-speed curve for this kind of motors.  This is 
profitable in control applications because of its simplicity in 
control.  In addition, PM DC motor will become a feasible and 
potential candidate of the EV traction wheel drivers.  In steady 
of analog-drive system of a DC motor control, the pulse-width 
modulation (PWM) is a completely different approach to 
controlling the torque and speed of a DC motor.  It is digital 
inherently and can be controlled from a computer with a single 
pin of micro control unit such as single chip, etc  The speed of 
a DC motor depends on the percentage duty cycles of PWM 
signals.  The armature current of a DC motor will increase as 
the torque increases.  The force information for a DC motor 
can be obtained from the relations between the percentage 
PWMs, currents, and voltages applied to this DC motor.  It is 
feasible to develop the force evaluation algorithm from those 
above data.   
In general, the characteristics of a PM DC motor are time 
variant although they are not quite different during a short 
interval.  The database of a PM DC motor will become more 
reliable if it is updated in short periods when the vehicle needs 
maintenance services.  Therefore, a quick data acquisition 
system for motors is indispensable.  In this paper, we construct 
an automatic data acquisition system for PM DC motors.  The 
system will facilitate the data acquisitions for PM DC motors.  
Figure 3 shows the function block diagram of the automatic 
data acquisition system for PM DC motors.  PWM commands 
and the torque settings of loadings can be generated by the 
dedicated program in personal computer (PC) sequentially and 
automatically.  When the motor control unit (MCU) receives 



PWM commands from PC, it will follow these commands and 
send the corresponding PWM signals to drive the motor in 
appropriate actions with power supply.  MCU also measures 
the voltages and the currents applied to the motor and the 
rotation speeds (revolutions per minutes, RPM) of the motor.  
The other motor which can be set by PC and is able to be 
controlled in order to keep constant torques provides the 
specified torque loadings.  In addition, the torque sensor feeds 
back the measured torques to PC.  The data acquisition unit 
can acquire and save the data of PWM commands, voltages, 
currents, RPMs, and torques as well as establish a database of 
the measured motor.   

 
 
Figure 5. The characteristic curves for IG42GM Motor in 

12-V[16]. 
 

 

 

 
 
Figure 3. The function block diagram of the data acquisition 

system for DC motors.  
Figure 6. The motor controller (Pololu SMCO4A)[17].  

 A low-cost experiment test bed is employed so as to verify the 
feasibility of the proposed approach.  The test bed includes a 
personal computer (PC) as the data acquisition unit and the 
command generator with a dedicated program, a MCU (as 
shown in Figure 4) as the motor control unit, a digital 
tachometer to measure the RPM of motor, a PM DC Motor with 
its stand and controller, a current sensor chip (INA138)[15], and 
the test weights.  This test bed utilizes a PM DC motor 
(IG42GM Motor)[16] and its motor controller (Pololu 
SMCO4A)[17] as show as Figure 5 and Figure 6, respectively.  
This motor is used to simulate the motor of the EV traction 
wheels although it provides a small maximal torque.  Some 
appropriate weights ranged from 0.2-kg to 2-kg are hung on a 
5-cm radius pulley which is mounted on the motor shaft.  
Substituting the motor for constant torque rotation and torque 
sensor, the weights simulate the loadings, or tractions, on the 
motor though the friction coefficient between the pulley and the 
rope is unknown.  The loadings could be proportional to the 
weights.  That is, the database of the motor for the loadings, or 
tractions, will be those proportional indices instead of real 
loadings.  Besides, the friction coefficient may be varying a 
little in operation.  However, it will not cause any significant 
problem because of the light weights.   

Figure 7 shows the implementation of the automatic data 
acquisition system test bed of the PM DC motor.  The 
dedicated program in PC can automatically generate the PWM 
commands sequentially and transmit these commands to MCU 
which can transfer these commands to corresponding PWM 
signals.  The motor controller mounted on the MCU print 
circuit board can receive the PWM signals via its TTL serial 
input and drive the motor at specified speeds according to the 
PWM signals.  The current sensor and the digital tachometer 
measure the applied currents of the motor controller and the 
RPMs of the motor rotation speed, respectively, for different 
loadings, different PWM signals, and different applied voltages.  
The analog signals of the applied currents measured can be 
converted into digital signals by the analog to digital (A/D) 
converter embedded in the micro control unit.  MCU can 
receive the digital RPM signals via series port, or RS232, 
through its series port (RS232).  MCU will also transmit the 
data of the currents and RPMs to PC with the specified weights 
after the currents settle to steady states.  PC acquires these data 
and automatically sends another PWM command to MCU in 
order to acquire another corresponding data from the target PM 
DC motor until the full range of the specified PWM signals is 
fulfilled.  The RPMs of the motor highly depend on the PWM 
signals.  They are hardly affected by different loadings.  
Therefore, we take down the values of applied currents, PWMs, 
and torques as database while the corresponding values of RPM 
are as reference.  The mesh diagram of the database which is 
measured for the PM DC motor by the automatic data 
acquisition system test bed is illustrated in Figure 8 with 12-V 
applied voltage.  The unknown loading hung on the pulley of 
the motor can be evaluated from the database by interpolation.  
For instance, an unknown weight is applied while the 
percentage PWM signal and the applied current measured are 
63% and 0.7666-A, respectively.  Then, the weight can be 
evaluated as 0.8778-kg through interpolation from the PM DC 
motor database. 

 

 
Figure 4. The motor control unit (MCU) for the data acquisition 

system. 



  
(a) Top view of the test bed.    (b) Front view of the test bed. 
 

 
(c) The main program in PC. 

Figure 7. The automatic data acquisition system test bed of the 
DC motor. 

 
Figure 8. The sketch of Current versus PWM (%) and Loading 

(Kg) for IG42GM PM DC Motor. 
 
 
4. THE DETAILS OF THE AUTOMATIC DATA 

ACQUISITION SYSTEM 
 
The automatic data acquisition system includes two main units.  
One is the PC (with the dedicated program) which generates the 
PWM commands and saves the measured corresponding data of 
the target motor.  The other is the MCU which receives the 
PWM commands, transfers the PWM commands to the 
compactable PWM signals to control the target motor, transmits 
the measured data to PC.  The communication protocol 
between these two units becomes more significant.  We adopt 
the shake-hand mechanism so that the data acquisition system 
can work without considering the order of turning on these two 
units.  In addition, this system can measure the corresponding 
data automatically and sequentially by the appropriate 
commands of the motor.  The brief logic of communication 
protocol will address as follows. 
Figure 9 shows the flow chart of the communication protocol as 
these two units are initialized.  In this figure, MCU transmits 
“Ready” signal to PC periodically until it receives the “OK” 

signal from PC when PC is on.  The periodical transmission is 
used to prevent the data passed errors when PC is not ready to 
receive any signal.  MCU is ready to receive any command 
form PC as long as it receives “OK” signal but “Error”.  PC 
waits for the “Ready” signal from MCU as it is initialized.  
Besides, it will check whether the signal is correct.  If the 
signal is incorrect, PC will respond “Error” signal to MCU.  
Otherwise, PC will respond “OK” signal to MCU and will be 
ready to transmit other commands to MCU.   
 

  
 
Figure 9. The flow chart of the communication protocol in 

system initialization. 
 
The procedure of data measurements can be undertaken by the 
data acquisition system with the PWM commands transmissions 
after the initialization of PC and MCU.  However, this 
acquisition system should assure that the transmissions of the 
measured data are always correct.  The shake-hand mechanism 
has been also adopted in the data acquisition system so as to 
prevent the measured data from the error transmissions.  
Figure 10 shows the flow chart of the communication protocol 
in commands transmissions from PC and the actions as well as 
the reactions between PC and MCU.  First of all, PC transmits 
the appropriate PWM command to MCU and waits for the 
response from MCU.  If the PWM command is correctly 
received by MCU, MCU will transmit “OK” response to PC, 
decode the PWM command and send the corresponding PWM 
signals to the motor controller via the TTL input of the motor 
controller.  Otherwise, PC will receive “Error” response from 
MCU.  In case that PC receives “Error” response from MCU, 
it will transmit the same PWM command again until it receives 
“OK” response from MCU.  Then, PC will wait for the 
measured data from MCU.  In the meantime, MCU will 
measure the applied current of the motor from the current 
sensor after it sends the PWM command to motor controller.  
When the current settles down, MCU switches the series 
communication, or RS232, to the digital tachometer in order to 
read the measured RPM of the motor since MCU has only one 
series communication port.  MCU switches the RS232 to PC if 
the RPM data are acquired from the digital tachometer.  Then, 
MCU transmits the data including the current and RPM of the 
motor to PC.  PC will checks whether the current and RPM of 
the motor are correct.  If no, PC will request MCU to send the 
same data again until these data transmitted are correct.  If yes, 
PC will save these data and transmit another PWM command if 
necessary. 



The objective of the automatic data acquisition system for PM 
DC motors is to facilitate the procedure to acquire the data of 
traction motors of vehicles so that the updated database can be 
utilized in the steering control, ABS, etc.  For instance, we can 
utilize these databases of the motors to simulate the dynamics of 
a vehicle with this kind of the traction motors, to control the 
steering of this vehicle, or to equip the ABS for the vehicle with 
the forces feedback.        
 

 
 
Figure 10. The flow chart of the communication protocol 

between PC and MCU. 
 
 

5. CONCLUSIONS 
 
The result shows the forces of the traction wheels between tires 
and road surface can be evaluated based on the database of the 
specified motors.  It is independent of what kinds of tires or 
road surfaces they are.  In addition, the slip ratio 
measurements for the traction wheels are not necessary since 
the force information can be evaluated by the interpolations of 
the database directly.  However, this approach is not possible 
for the vehicles with internal combustion engine but for EVs 
with traction PM DC motors on account of the quick responses 
of applied currents, voltages, and PWMs for PM DC motors.  
Furthermore, the steering capability and stability of vehicles can 
be improved by feedback or logical control intuitively.  We 
also provided the configuration of the automatic data 
acquisition system in order to facilitate the establishments of the 
database for PM DC motors.  The system will make rapid 
upgrades of database for traction wheels of vehicles feasible in 
the near future.  The communication protocols between PC 

(with dedicated program) and MCU can assure the corrections 
of the command transmissions.  We also implemented a 
low-cost experiment test bed to verify the feasibility of the 
concept.  It shows that this approach can be implemented. 
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Germany): ''Cross-Cultural Application of Ethical Principles in the 
Design Process of Autonomous Machines'' (Virtual Presentation) 
 

Page 4 of 15Program

2010/5/18http://www.iiis2010.org/imcic/Program/html/program-26.htm



 Kharissova, OxanaV.; Kharisov, Boris I.; Velychko, Olha N.; Ortiz 
Méndez, Ubaldo (Mexico): ''Study of Electric Transport in Carbon 
Nanofibers'' 
 

 Leszczynska, Dorota; Saglietto, Laurence (France): ''The Importance 
of the Evolution of Organizational Perception in an Information 
System Project Management: A Theoretical Analysis and a Case-
Study'' 
 

 Park, Kyeongmo; Lee, Miyoung; Namgoong, Han (South Korea): 
''Design of Distributed Voting Replication Model for Replica Control'' 
 

 Rivero, Yliana *; Sampieri, Mónica *; Ferruzca, Marco **; Fernández, 
Joaquín *; Monguet, Josep Mª *; Muñoz, José Luis *; Villalobos, 
Hernando *; Blanco, Berenice * (* Spain, ** Mexico): ''A SaaS-
Based Framework to Support the Management and Deploy of Web 
Applications for Exchanging Information and Sharing 
Knowledge'' (Virtual Presentation) 
 

 Stancu, Stelian; Predescu, Oana Mãdãlina (Romania): ''Genetic 
Algorithm for the Portfolio Selection Problem on the Romanian 
Capital Market'' (Virtual Presentation) 
 

 Tozzo, Alex; Ferrese, Frank; Dong, Qing; Phillip, Russ; Devine, Jim; 
Sonnenberg, Trevor; Zimmerman, Pat; O'Donnell, Sean; Baran, Alex 
(United States): ''Naval Research Summer Internship Program'' 
 

WEDNESDAY, APRIL 07, 2010 
9:45 AM - 12:00 PM 

IMCIC Conversational Meeting  
(Room: Florida Bay 3) 

 
WEDNESDAY, APRIL 07, 2010 
1:00 PM - 3:30 PM 

Complexity I (IMCIC)  
(Room: Tampa Bay 1) 
Co-Chair: Huiyong Zheng (United States); Alexander Y. 
Klimenko (Australia) 

 
 Grienitz, Volker; Schmidt, André-Marcel (Germany): ''Scenariobased 

Complexity Management by Adapting the Methods of Social Network 
Analysis'' (Virtual Presentation) 
 

 Klimenko, Alexander Y. (Australia): ''Computer Simulations of 
Abstract Competition'' 
 

 Portela, Sofia (Portugal): ''The Duration of the Customer Relationship 
with Fixed Telecommunications Service Providers in Portugal Using 
Survival Analysis'' 
 

 Tekaya, Aymen; Bouzerar, R.; Bourny, V.; Tekaya, I.; Pavel, J.; 
Bellenger, E.; Capitaine, T. (France): ''Dynamical Characterization of 
an Industrial Machine Through Impedance Spectroscopy Linear 
Estimation of Damages'' 
 

 Zheng, Huiyong; Sowers, MaryFran; Randolph Jr., John F.; Harlow, 
Siobán D. (United States): ''An Integrated Quantitative Methodology 
to Longitudinally Characterize Complex Dynamic Processes 
Associated with Ovarian Aging and the Menopausal Transition'' 
 

WEDNESDAY, APRIL 07, 2010 
1:00 PM - 3:30 PM 

Learning Technologies / The Academic Sector & the ICT 
(ICETI)  
(Room: Tampa Bay 2) 
Co-Chair: Ronda Sturgill (United States); Chengcheng Li 
(United States) 

 
 Karaman, Guler; Gulcu, Aslan; Karaman, Ersin; Karaman, Selcuk 

(Turkey): ''Effects of Written and Voice Asynchronous Feedbacks for 
Assignments on Learning and Satisfaction in Face to Face Education'' 
 

 Li, Chengcheng (United States): ''Developing an Innovative Online 
Teaching System'' 
 

 Nakabasami, Chieko; Wai Kit, Tai (Japan): ''Language Learning 
Internet Website for Multilingual Communication'' (Virtual 
Presentation) 
 

 Selezneva, Elena; Veiga, Alberto (United States): ''Developing 
Foreign Language Skills in a Hybrid Learning Environment'' 
 

 Sturgill, Ronda (United States): ''A Hybrid Model for Making Online 
Assignments Effective in a Traditional Classroom''
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WEDNESDAY, APRIL 07, 2010 
1:00 PM - 3:30 PM 

The Academic Sector and the ICT (ICSIT)  
(Room: Tampa Bay 3) 
Co-Chair: Sanjay Kataria (India); Malik Benjamin (United 
States) 

 
 Abaza, Osama *; Abu-Eisheh, Sameer **; Awartani, Nizar ** (* 

United States, ** Palestine): ''Developing a Pilot Multimedia Tool for 
Transportation Engineering Education'' 
 

 Benjamin, Malik (United States): ''The HOM-School'' 
 

 Coric, Mirna; Aleksic-Maslac, Karmela (Croatia): ''e-Learning 
Potential in Education Sector of Developing Countries: Relationship 
Marketing Tool and Cost Cutting Tool in Times of Financial Downturn'' 
 

 Guo, Yun (United States): ''Video Captioning Time Stamp 
Calculation'' 
 

 Johnson, Kevin; Lillis, Catherine; Hall, Timothy (Ireland): ''An 
Evaluation of the Effectiveness of, and Students Attitudes towards, 
Technology Enhanced Learning (TEL) in a Clinical Skills Laboratory 
Environment'' 
 

 Kataria, Sanjay *; Anbu K., John Paul ** (* India, ** Swaziland): 
''How Safe is our Digital Tomorrow? Role of Libraries and Information 
Centers in Digital Preservation'' 
 

 Mussoi, Eunice Maria; Flores, Maria Lucia Pozzatti; Bulegon, Ana 
Marli; Tarouco, Liane Margarida Rockenbach (Brazil): ''GeoGebra and 
eXe Learning: Applicability in the Teaching of Physics and 
Mathematics'' 
 

 Ong, Alex (Singapore): ''Exploiting Augmented Reality Based 
Technology for Contextualized Experiential and Authentic Learning in 
Mainstream Schools - A Dream or a Reality?'' (Virtual Presentation) 
 

 Shell, Sindy; Harding, Nancy; Hamilton, Eric (United States): 
''Thinking about ALASKA Technology Leads to Thinking about Student 
Learning: A Professional Development for Algebra Teachers'' (Virtual 
Presentation) 
 

WEDNESDAY, APRIL 07, 2010 
1:00 PM - 3:30 PM 

Informatics I (IMCIC)  
(Room: Pensacola Bay) 
Co-Chair: Thomas Stolze (Germany); Xiaoping Li (Singapore) 

 
 Asproth, Viveca (Sweden): ''Team Syntegrity as Acomplementary 

Method for Requirements Analysis'' (Virtual Presentation) 
 

 Chandra, B. (India): ''Incorporating Domain Knowledge into Decision 
Tree Induction'' 
 

 Chen, K. H.; Huang, G. S.; Lee, R. C. T. (Taiwan): ''An Average-Case 
Analysis of the Reverse Factor Algorithm'' 
 

 Stolze, Thomas; Kramer, Klaus-Dietrich; Fengler, Wolfgang 
(Germany): ''Benchmarking: Classic DSPs vs. Microcontrollers'' 
 

 Wu, Kuang-Wen; Popova, Irina (Taiwan): ''Do Online Privacy Policies 
Matter?'' 
 

 Yu, Ke; Li, Xiaoping; Shen, Kaiquan; Shao, Shiyun; Kwok, Kenneth; 
Li, Xiaoping (Singapore): ''Common Spatio-Temporal Patterns in 
Single-Trial Detection of Event-Related Potential for Rapid Image 
Triage'' 
 

WEDNESDAY, APRIL 07, 2010 
1:00 PM - 3:30 PM 

ICT-Based Electronic Data Processing / Information Systems 
(ISAS / CCCT)  
(Room: Biscayne Bay) 
Co-Chair: Antônio Augusto Fröhlich (Brazil) 

 
 Alqirem, Raed (Jordan): ''A Viable System Model to Analyze an 

Organization`s Metasystem'' 
 

 Cretulescu, Radu G. *; Morariu, Daniel I. *; Vintan, Lucian N. *; 
Coman, Irina D. ** (* Romania, ** Italy): ''An Adaptive Meta-
Classifier for Text Documents'' (Virtual Presentation) 
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 Fröhlich, Antônio Augusto (Brazil): ''Application-Specific 

Communication Systems for Clusters'' 
 

 Gupta, Akhil; Ahmadi, Sharokh; Zaghloul, Mona (United States): 
''Low Voltage High-Q CMOS Active Inductor for RF 
Applications'' (Virtual Presentation) 
 

 Latu, Savae (New Zealand): ''Information Systems Analysis: What 
Should We Teach Our Students?'' 
 

 Mitrovic, Frane; Karamarko, Ana; Plazibat, Veljko (Croatia): ''Risk 
Managament Methods and Control as the Cost Cutting Function in 
Shipping Industry'' 
 

 Sthalekar, Chirag; Ahmadi, Shahrokh; Zaghloul, Mona (United 
States): ''An Accurate Mixed Signal Multiplication Technique for 
Application Specific Integrated Circuits'' (Virtual Presentation) 
 

WEDNESDAY, APRIL 07, 2010 
1:00 PM - 3:30 PM 

Image, Speech and Signal Computing (Virtual Session) (CCCT) 
 
(Room: Mediterranean A) 

 
 Kopparapu, Sunil Kumar; Pandharipande, Meghna (India): 

''Clustering Speech Samples Based on Relative Distance 
Measure'' (Virtual Presentation) 
 

 Lankarany, Milad; Savoji, Mohammad Hassan (Iran): ''A New 
Iterative Algorithm for ARMA Modelling of Vowels and Glottal Flow 
Estimation Based on Blind System Identification'' (Virtual 
Presentation) 
 

 Rana, Saadia Afzal; Khan, Shoab A.; Awa, Ali Afzal (Pakistan): 
''Advance Approach to Estimate Fingerprint Images Quality Using 
Statistical & Graphical Methodology'' (Virtual Presentation) 
 

WEDNESDAY, APRIL 07, 
2010 
3:30 PM - 4:00 PM 

Coffee Break 
(Room: Tampa Bay Lobby) 

 
WEDNESDAY, APRIL 07, 2010 
4:00 PM - 6:30 PM 

Education Research, Theories, Practice, and Innovations I 
(ICETI)  
(Room: Tampa Bay 1) 
Co-Chair: Douglas DeVore (United States); Elisabeth Eikli 
(Norway) 

 
 Arghode, Vishal; Yalvac, Bugrahan (United States): ''Role of Empathy 

in Science Class: A Collective Case Study'' 
 

 Eikli, Elisabeth (Norway): ''Digital Geography: ICT in Norwegian 
High-School Geography Curricula Following the 2006 ’Knowledge 
Promotion’ (KO6) Educational Reform'' 
 

 Hall, Ramona A. (United States): ''Self-Perceived Versus Actual 
Academic Performance: An Investigation of the Academic Self-
Esteem of Candidates in a Teacher Education Program'' 
 

 Okada, Hitoshi; Sone, Hideaki; Ogawa, Masaru (Japan): ''Education 
Materials for Interactive Communication Security on the Educational 
Purpose and Effects of Hikari and Tsubasa’s Tutorial for “Putting Our 
Heads Together” about Information Security'' (Virtual Presentation) 
 

 VanVooren, Carol; DeVore, Douglas; Ambriz-Galaviz, Norma (United 
States): ''Managing Positive Stress for Change in the Implementation 
of Technology in Schools'' 
 

 Whitehead, Christopher; Ray, Lydia (United States): ''Using the 
iClicker Classroom Response System to Enhance Student 
Involvement and Learning'' 
 

WEDNESDAY, APRIL 07, 2010 
4:00 PM - 6:30 PM 

Computer Science and Engineering (IMCIC)  
(Room: Tampa Bay 2) 
Co-Chair: Carl Hoh (United States); Rui Menezes (Portugal) 

 
 Chen, Chien-Hung; Chen, Jian-Hung (Taiwan): ''Combined Heat and 

Power Environmental/Economic Power Dispatch Using Multi-Objective 
Evolutionary Algorithms''
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 Hoh, Carl (United States): ''Independent Component Analysis 

Minimizing the Mutual Information Criteria in Polar Coordinates'' 
 

 Huang, Yo-Ping; Wang, Shan-Shan; Deng, Zheng-Hong (Taiwan): 
''An Interactive RFID-Based Multi-Touch Product Display System'' 
 

 Menezes, Rui *; Souza, Adriano **; Klidzio, Regiane ** (* Portugal, 
** Brazil): ''Evaluation of the Productive Process by Means of Control 
Charts in the Presence of Volatility'' 
 

 Sun, Yi *; Zhang, Xiaodong *; Sun, Chi-Hsien **; Chiu, Chien-Ching 
** (* China, ** Taiwan): ''Time-Domain Electromagnetic Imaging of 
a Two- dimensional Metallic Cylinder in Slab Medium Using 
Asynchronous Particle Swarm Optimization'' 
 

WEDNESDAY, APRIL 07, 2010 
4:00 PM - 6:30 PM 

Communications & Control Systems / Image Computing 
(CCCT)  
(Room: Tampa Bay 3) 
Co-Chair: Theodore W. Manikas (United States) 

 
 Hernandez, Orlando; Apgar, Graham (United States): ''High-

Performance VLSI Architecture for the Microsoft® HD Photo Image 
Compression Algorithm'' 
 

 Kóczy, László T.; Ballagi, Áron (Hungary): ''Multi-Robot Cooperation 
by Fuzzy Signature Sets'' 
 

 Manikas, Theodore W.; Spenner, Laura L.; Krier, Paul D.; Thornton, 
Mitchell A.; Nair, Sukumaran; Szygenda, Stephen A. (United States): 
''An Axiomatic Analysis Approach for Large-Scale Disaster-Tolerant 
Systems Modeling'' 
 

 Schuermann, Volker; Leidinger, Rafael; Wollert, Joerg F. (Germany): 
''Intelligent IO-Terminals for Complex Communication Scenarios in 
Control Applications'' 
 

 Zhang, Jingcheng; Huynh, Allan; Ye, Qinzhong; Gong, Shaofang 
(Sweden): ''Remote Sensing System for Cultural Buildings Utilizing 
ZigBee Technology'' 
 

 Zhang, Wei; Guo, Xiangying; Wang, Qian; Liu, Cuicui (China): 
''Nonlinear Oscillation of a Angle-Ply Composite Laminated thin Plate 
with 1:2 Resonance'' 
 

WEDNESDAY, APRIL 07, 2010 
4:00 PM - 6:30 PM 

Communications & Control Systems, Technologies & 
Applications (Virtual Session) (CCCT)  
(Room: Pensacola Bay) 

 
 Braghin, Francesco; Cinquemani, Simone; Resta, Ferruccio (Italy): 

''Modal Control of a Vibrating Plate Using Magnetostrictive 
Actuators'' (Virtual Presentation) 
 

 Fernández V., Joaquín R.; Cortés, Pablo; Aparicio, Pablo (Spain): 
''Fuzzy Logic-Based Elevator Group Control System for Energy 
Optimization Purpose'' (Virtual Presentation) 
 

 Huang, Weizheng; Li, Huanlin; Dill, Jeffrey (United States): ''Digital 
Fountain Codes System Model and Performance over AWGN and 
Rayleigh Fading Channels'' (Virtual Presentation) 
 

WEDNESDAY, APRIL 07, 2010 
4:00 PM - 6:30 PM 

The Private Sector and the ICT (ICSIT)  
(Room: Biscayne Bay) 
Co-Chair: Pilar Curós-Vilà (Spain); Yo-Ping Huang (Taiwan) 

 
 Cristóvão, Andréa Martins; Costa, Ivanir; Nogueira Guirau, João 

Carlos; Moura, Roberto Aures A. (Brazil): ''Virtualization as a Tool to 
Support the Availability of Computer Networks in Case of 
Contingencies and Disaster Recovery'' (Virtual Presentation) 
 

 Ficapal-Cusí, Pilar; Torrent-Sellens, Joan; Curós-Vilà, Pilar (Spain): 
''Information Technology, Human Resources Management Systems 
and Firm Performance: An Empirical Analysis from Spain'' 
 

 
Huang, Yo-Ping *; Jau, Jung-Shian *; Chang, Hau-Chung *; 
Sandnes, Frode Eika ** (* Taiwan, ** Norway): ''Mining Users 
Browsing Behavior for Product Promotion in a Multi-Touch Display 
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System'' 
 

 Kanthawongs, Penjira; Kanthawongs, Penjuree (Thailand): ''A Study 
of Organizational and Cultural Factors Influencing User Satisfaction of 
ERP Systems in a Developing Country: Case Studies from Thailand'' 
 

 Olagunju, Amos; Pan, Lei (United States): ''A Block-Splitting 
Algorithm for Passive RFID Tags'' 
 

WEDNESDAY, APRIL 07, 2010 
4:00 PM - 6:30 PM 

Technological Development and Innovation I (ICEME)  
(Room: Mediterranean A) 
Co-Chair: Eldar Sultanow (Germany); Tobias Müller-
Prothmann (Germany) 

 
 Arzola Garza, Orlando; Valdez Menchaca, Alicia Guadalupe; Preciado 

Martínez, Olga Maricela; Zárate Martínez, Ángel; Cepeda de la Rosa, 
Juan José (Mexico): ''Savings in the Consumption of Energy and 
Water at Home Using Domotics Systems'' 
 

 Müller-Prothmann, Tobias; Pinternagel, Susan (Germany): ''Give 
Lead Users the Lead. Requirements Engineering as a Method for 
Systematical Elicitation of Future Market Demands within the 
Innovation Process'' 
 

 Nour, Usama M. *; Tayeb, Aghareed M. **; Farag, Hassan A. **; 
Awad, Sherine ** (* Malaysia, ** Egypt): ''Adsorptive Natural Gas 
Storage for Vehicles Approach for Actual Application'' 
 

 Sultanow, Eldar; Weber, Edzard (Germany): ''Three-Tier Based 
Global Awareness: A Comprehensive Mashup Model Using Semantic 
Networks, GIS and Web3D'' 
 

 Ullah, Hamd (Panama): ''Designing and Study of X-Ray Emission 
from Compact Diode Powered by Capacitor Discharge'' 
 

WEDNESDAY, APRIL 07, 2010 
4:00 PM - 6:30 PM 

Information Systems (Virtual Session) (CCCT)  
(Room: Mediterranean B) 

 
 Rousseaux, Sandrine (France): ''Personal Carbon Card: Prospects 

and Challenges for ICT'' (Virtual Presentation) 
 

 Shah, Saumil; Thiery, David; Zlatareva, Neli (United States): 
''Screening for Inconsistencies and Changes in Semantic Web 
Ontologies: Experiments with Protégé'' (Virtual Presentation) 
 

 Zhang, Tiemei Irene; Wijayanayake, Janaka Indrajith (Australia): ''A 
Framework for REST Service Registry'' (Virtual Presentation) 
 

WEDNESDAY, APRIL 07, 
2010 
7:00 PM - 8:30 PM

Welcome Reception 
(Room: Indian-Pacific) 

 
THURSDAY, APRIL 08, 2010 
8:00 AM - 9:30 AM 

General Joint Plenary Session of all Collocated Conferences (with 
Plated Breakfast) 

(Room: Indian) 

8:00 AM – 8:45 AM      Keynote Speaker: Professor Kaliappan 
Gopalan (Purdue University Calumet, 
USA), Keyword spotting from Speech 
Communication: Importance, 
Challenges and Progress Made  

8:45 AM – 9:30 AM      Keynote Speaker: Dr. Dmitry Zinoview 
(Suffolk University, USA), Social 
Networks: from Carrier Pigeons to 
Facebook 

 
THURSDAY, APRIL 08, 2010 
7:45 AM - 12:00 PM 
1:00 PM - 5:00 PM

Registration 
(Room: Florida Bay 1) 
  

 
THURSDAY, APRIL 08, 2010 
9:45 AM - 12:00 PM 

Computing / Information Systems and Technologies (CCCT)  
(Room: Tampa Bay 2) 
Co-Chair: Jaroslav Cechak (Czech Republic); S. Morozov 
(United States) 
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 Andres, Hayward P.; Akan, Obasi H. (United States): ''Assessing 
Team Learning during Technology-Mediated Collaboration'' (Virtual 
Presentation) 
 

 Harris, William C. (United States): ''Teaming Across the Computer 
Science Curriculum: Assembly Language, and Operating Systems'' 
 

 Hongwarittorrn, Nuttanont; Krairit, Donyaprueth (Thailand): ''Effects 
of Program Visualization (Jeliot3) on Students’ Performance and 
Attitudes towards Java Programming'' (Virtual Presentation) 
 

 Kiprushkin, Sergey; Kogut, Anton; Kurskov, Sergey; Lukyanov, 
Aleksandr (Russian Federation): ''Accessing Distributed Information 
Measurement and Control System for Scientific Research and 
Education Using GSM Networks'' 
 

 Lipkova, Jolana; Cechak, Jaroslav (Czech Republic): ''Transmission of 
Information Using the Human Body'' 
 

 Morozov, S.; Saiedian, H. (United States): ''A Case for Distributed 
Recommender System Architecture'' 
 

THURSDAY, APRIL 08, 2010 
9:45 AM - 12:00 PM 

Complexity II (IMCIC)  
(Room: Tampa Bay 3) 
Co-Chair: Eurico Lopes (Portugal); Ralph Wilson (United 
States) 

 
 Billie, J. Scott; Kincaid, Rex K. (United States): ''Analyzing Historical 

Changes in the Airline Transportation Network from the 1920´s to 
Present Day'' 
 

 Lopes, Eurico (Portugal): ''Decision-Making under Uncertainty and 
Complexity: A Grounded Theory Approach'' 
 

 Öberg, Lena-Maria (Sweden): ''Information Management for Long-
Term Maintenance of Technical Artifacts - Requirements on 
Traceability in Technical Information'' (Virtual Presentation) 
 

 Tekaya, Issyan; Bouzerar, Robert; Bouzerar, Roger; Balédent, Olivier 
(France): ''Phase Transitions in the Brain'' 
 

 Vvedensky, Victor (Russian Federation): ''Ordered Structure of the 
Thesaurus of Word Roots of German Language'' 
 

 Wilson, Ralph; Sattler, Michael; El-Mezyani, Touria; Srivastava, 
Sanjeev; Edrington, Chris; Cartes, Dave (United States): ''A Measure 
for Complex Dynamics in Power Systems'' 
 

THURSDAY, APRIL 08, 2010 
9:45 AM - 12:00 PM 

Computer Science & Engineering / Control Systems, 
Technologies & Applications (IMCIC)  
(Room: Pensacola Bay) 
Co-Chair: Jieh-Shian Young (Taiwan); James P. Buckley 
(United States) 

 
 Buckley, James P.; Seitzer, Jennifer M. (United States): ''Detecting 

Implicit Meta-Patterns in Relational Databases'' 
 

 Chen, Hua-Pin; Chien, Wei; Huang, Guo-Wei (Taiwan): ''Single 
DVCC-Based Voltage-Mode Multifunction Biquadratic Filter'' 
 

 Junez-Ferreira, Carlos A.; Velasco-Avalos, Fernando A.; Pastor-
Gomez, Nelio (Mexico): ''A Salt and Pepper Noise Removal and 
Restoration Refinement Algorithm'' 
 

 Tahami, Ehsan; Golpaygani, M. R. Hashemi (Iran): ''The Role of 
Irrational Number Switching Strategies in the Parrondo’s Paradox 
Game'' (Virtual Presentation) 
 

 Wu, Yangyang; Wu, Chukun (China): ''The Role of Word String 
Patterns in Chinese Web Page Genre Classification'' 
 

 Young, Jieh-Shian; Wu, Sheng-You (Taiwan): ''A Feasible Approach 
to the Evaluation of the Tractions of Vehicle Wheels Driven by DC 
Motors'' 
 

 
Zykov, Sergey V. (Russian Federation): ''ConceptModeller: A Frame-
Based Toolkit for Modeling Complex Software Applications'' 
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THURSDAY, APRIL 08, 2010 
9:45 AM - 12:00 PM 

The Public Sector and the ICT / ICT on Societies (ICSIT)  
(Room: Mediterranean A) 
Co-Chair: Zamira Dzhusupova (Macau); Linda Askenäs 
(Sweden) 

 
 Askenäs, Linda; Aidemark, Jan (Sweden): ''Towards a Conceptual 

Process-Oriented Framework for Patient-Centered e-health – An 
Exploratory Study of Current Projects in Sweden'' 
 

 Dzhusupova, Zamira; Shareef, Mohamed; Ojo, Adegboyega; 
Janowski, Tomasz (Macau): ''Methodology for e-Government 
Readiness Assessment –Models, Instruments, Implementation'' 
 

 Noroozi, Omid *; Biemans, Harm *; Mulder, Martin *; Chizari, 
Mohammad ** (* Netherlands, ** Iran): ''Analyzing Learning 
Processes and Outcomes in Computer-Supported Collaborative 
Learning (CSCL) in the Domain of Nutritional Research Methodology 
Education'' 
 

 Wang, Huei Huang; Chou, Yuntsai (Taiwan): ''Rethinking the e-
government Theories: The Rise of Social Media During Typhoon 
Morakot'' 
 

THURSDAY, APRIL 08, 2010 
9:45 AM - 12:00 PM 

Education: Concepts, Technologies and Methodologies I 
(ICETI)  
(Room: Mediterranean B) 
Co-Chair: Maureen Wideman (Canada); Patricia Rice Doran 
(United States) 

 
 Baggs, Rhoda; Riding, Daniel (United States): ''Adding a Social 

Component to the Course Template for Teaching Asynchronous 
Online Courses'' 
 

 Bataineh, Ahmad (Jordan): ''The Effect of Instructional Technologies 
on the Socio-Cultural Competence of the FL Learners'' 
 

 Carnicer Fuentes, C.; Paramio Cuevas, J. C.; Paloma Castro, O.; 
Moreno Corral, L. J. (Spain): ''Using LAMS to Design Nursing 
Learning Scenes'' (Virtual Presentation) 
 

 Mazur, Amy; Doran, Chad; Rice Doran, Patricia (United States): ''The 
Use of Social Network Analysis Software to Analyze Communication 
Patterns and Interaction in Online Collaborative Environments'' 
 

 Wideman, Maureen (Canada): ''Academic Dishonesty in a School of 
Nursing'' 
 

 Wynn, Susan R.; Stephens, Kristen (United States): ''Next 
Generation Education: Narratives for the 21st Century'' 
 

THURSDAY, APRIL 08, 2010 
9:45 AM - 12:00 PM 

ICEME Conversational Meeting  
(Room: Florida Bay 3) 

 
THURSDAY, APRIL 08, 2010 
1:00 PM - 3:30 PM 

Computer Science & Engineering / Cybernetics (IMCIC)  
(Room: Tampa Bay 1) 
Co-Chair: Seong-Gon Kim (United States) 

 
 González-Reyna, Sheila E.; Balboa-Arteaga, Ramón; Ledesma-

Orozco, Sergio E.; Yáñez-Vargas, J. Israel; Jurado-Páramo, Alejandro 
(Mexico): ''Feature Selection for Database Analysis Applied to Urinary 
Tract Infection Detection in Women'' 
 

 Kim, Seong-Gon *; Kim, Yong-Gi ** (* United States, ** South 
Korea): ''Bayesian Inference Using Neural Net Likelihood Models for 
Protein Secondary Structure Prediction'' 
 

 Milovanovic, Slavoljub (Serbia): ''Knowledge Sharing between Users 
and Information Specialists: Role of Trust'' (Virtual Presentation) 
 

 Salerno, Mario; Costantini, Giovanni; Carota, Massimo; Casali, 
Daniele; Todisco, Massimiliano (Italy): ''A Simulation Framework for 
the Sky-Scanner Project'' 
 

 
Salerno, Mario; Costantini, Giovanni; Carota, Massimo; Casali, 
Daniele; Todisco, Massimiliano; Rondinella, Donatella; Crispino, 
Maria Vittoria (Italy): ''Sky-Scanner: An Improved Decision Support 
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System for Air Traffic Management'' 
 

 Stancu, Stelian; Predescu, Oana Mãdãlina; Andreescu (Manolache), 
Cristina; Lupu, Anca Domnica (Romania): ''Cybernetic – Economic 
Modeling of Complex Dynamic Systems with Applications on the 
Financial Market, in the Managerial Modernization of Cultural 
Institutions – Public and Private, and also in the Evaluation of 
Intellectual Capital'' (Virtual Presentation) 
 

 Yánez-Vargas, J. Israel; Aguilera-González, J. Gabriel; Ledesma-
Orozco, Sergio E.; Balboa-Arteaga, Ramón; González-Reyna, Sheila 
E. (Mexico): ''Design and Implementation of a Neural Network for 
Detecting Urinary Tract Infection in Women'' 
 

THURSDAY, APRIL 08, 2010 
1:00 PM - 3:30 PM 

Education in STEM / Virtual Classroom & Universities (ICETI)  
(Room: Tampa Bay 2) 
Co-Chair: Donald V. Poochigian (United States); Rob Mitchell 
(United States) 

 
 Banner, Phylise; Ice, Philip; McCluskey, Frank; Mitchell, Rob (United 

States): ''The Feedback Loop: Using Data for the Constant 
Improvement of Effectiveness and Academic Integrity'' 
 

 Dool, Richard (United States): ''The Dialogue Intensive Online 
Classroom'' (Virtual Presentation) 
 

 Kluttig V., Martha; Peirano, Claudia; Vergara, Constanza (Chile): 
''ICT: The Impact Outside the Classroom. Study of Chilean PISA 
Results'' 
 

 Olympiou, George; Zacharia, Zacharias C. (Cyprus): ''Introducing 
Virtual Manipulatives in Science Experimentation for Teaching and 
Learning at the University Level'' 
 

 Olympiou, George; Zacharia, Zacharias C. (Cyprus): ''Comparing the 
Use of Virtual and Physical Manipulatives in Physics Education'' 
 

 Poochigian, Donald V. (United States): ''The Problem of Veracity in 
Computerized Education'' 
 

 Štogr, Jakub (Czech Republic): ''Surveillance-Based Mechanisms in 
MUVEs (Multi-User Virtual Environments) Used for Monitoring, Data 
Gathering and Evaluation of Knowledge Transfer in VirtuReality'' 
 

THURSDAY, APRIL 08, 2010 
1:00 PM - 3:30 PM 

Mobile /Wireless Systems, Technologies and Applications 
(CCCT)  
(Room: Tampa Bay 3) 
Co-Chair: Fawzi A. Alghamdi (United States); Richard 
Pennington (United States) 

 
 Alghamdi, Fawzi A.; Kostanic, Ivica (United States): ''Methodology 

for WiMAX Performance Optimization Using Drive Test Data'' 
 

 Bae, Ihn-Han *; Olariu, Stephan ** (* South Korea, ** United 
States): ''Design and Analytical Evaluation of a Fuzzy Proxy Cache 
Scheme for the Mobile Web'' (Virtual Presentation) 
 

 Balamash, Salem; Kostanic, Ivica (United States): ''Uplink 
Measurements Based Positioning of Mobiles in GSM Cellular 
Networks'' 
 

 Choi, Seonho *; Eom, Hyeonsang ** (* United States, ** South 
Korea): ''Securing Wireless Sensor Networks against Broadcast 
Service Attacks'' 
 

 Etxaniz Marañón, Josu; Aranguren Aramendia, Gerardo (Spain): 
''Delay Time Analysis in Bluetooth 2.0 Wireless Networks'' 
 

 Pennington, Richard; Pursell, David; Sloop, Joseph (United States): 
''Engaging Science Students with Wireless Technology and 
Applications by Re-Visiting the Thayer Method of Teaching and 
Learning'' 
 

 Rukieh, Kusay; Kostanic, Ivica (United States): ''Evaluation of Mobile 
WiMAX Deployment Strategies'' 
 

THURSDAY, APRIL 08, 2010 
Informatics II (IMCIC)  
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1:00 PM - 3:30 PM (Room: Pensacola Bay) 
Co-Chair: Khalid N. Alhayyan (United States); Marcel Blattner 
(Switzerland) 

 
 Alhayyan, Khalid N.; Collins, Rosann W.; Jones, Joni L.; Berndt, 

Donald J. (United States): ''Economic Culture and Prediction 
Markets'' 
 

 Blattner, Marcel (Switzerland): ''B-Rank: A top N Recommendation 
Algorithm'' 
 

 Krenc, Ksawery; Kawalec, Adam (Poland): ''Evidential Reasoning in 
C2 Systems Based on Dezert-Smarandache Theory'' 
 

 Qadah, Ghassan; AbuLaban, Anas (United Arab Emirates): ''A Model 
for Seller Strategies in Non-English Online Auctions'' 
 

 Santos, Antonio; Moreira, Fernando (Brazil): ''Proposed Use of the 
Computer as a Tool to Aid Analysis of Properties of Materials in 
Fixators of Spine'' (Virtual Presentation) 
 

 Shin, Joo Heon; Lim, Hun Ki; Cios, Krzysztof J. (United States): 
''How Knowledge of Information Processing in Living Organisms Can 
Help in Solving Complex Computational Problems'' 
 

 Zeng, Xiaohui; Zeng, Huanglin (China): ''A New Method of 
Comprehensive Estimation for Qualitative Attributes'' (Virtual 
Presentation) 
 

THURSDAY, APRIL 08, 2010 
1:00 PM - 3:30 PM 

Energy Storage - Hydrogen Storage, Thermal Storage, 
Batteries and Ultracapacitors - Invited Session (0000004) 
(ICEME) 
(Room: Biscayne Bay) 
Organizer: Sesha Srinivasan (United States) 
Co-Organizer: Lee Stefanakos (United States) 

 
 D`Angelo, Anthony (United States): ''New Multinary Complex 

Hydrides for Reversible Hydrogen Storage'' 
 

 Gross, Karl (United States): ''Advanced Measurement Techniques for 
Characterizing Today’s Most Promising Hydrogen Storage, Carbon 
Capture and Sequestration Materials'' 
 

 Jensen, Craig (United States): ''Development of Processes for the 
Reversible Dehydrogenation of High Hydrogen Capacity Complex 
Hydrides'' 
 

THURSDAY, APRIL 08, 2010 
1:00 PM - 3:30 PM 

Computing Technologies I (CCCT)  
(Room: Mediterranean A) 
Co-Chair: R. Cherinka (United States) 

 
 Levy, Richard (United States): ''Cloud-Based Information Systems 

Management Rising to the Challenge of Truly Distributed Computing'' 
 

 Troubitsyna, Elena A. (Finland): ''Formal Development of Fault 
Tolerant Parallel Systems'' 
 

 Yin, Zhishuai; Lin, Yingzi; Kamarthi, Sagar; Mourant, Ronald R. 
(United States): ''Interactions between Intelligent Autonomous 
Vehicles and Human Controlled Vehicles in 3D Simulation'' 
 

 Zlatareva, Neli P. (United States): ''Context-Dependent Reasoning for 
the Semantic Web'' 
 

THURSDAY, APRIL 08, 2010 
1:00 PM - 3:30 PM 

Meta-Engineering Science and Engineering Philosophy 
(ICEME)  
(Room: Mediterranean B) 
Co-Chair: Rafiqul Tarefder (United States); Indar Chaerah 
Gunadin (Indonesia) 

 
 Chen, Ziqiang; Qiang, Jiaxi; He, Jianhui; Yang, Lin (China): 

''Intelligent Regenerative Braking Control of Hybrid Buses'' (Virtual 
Presentation) 
 

 Elkholy, Ahmed; Falah, Abdulazim; Alfares, Mohammed (Kuwait): 
''Automobile Steering System Failure Analysis'' 
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 Gunadin, Indar Chaerah; Penangsang, Ontoseno; Soeprijanto, Adi 
(Indonesia): ''Influence of Load Characteristics against Voltage 
Collapse Phenomena'' 
 

 Marchese, Francis T. (United States): ''Engineering, Science, and 
Design'' (Virtual Presentation) 
 

 Ollila, Antero (Finland): ''Integration of Quality Management and 
General Management'' 
 

 Tarefder, Rafiqul; Arifuzzaman, Md (United States): ''Moisture 
Damage Study of Plastomeric Polymer Modified Asphalt Binder Using 
Functionalized AFM Tips'' 
 

THURSDAY, APRIL 08, 2010 
3:30 PM - 4:00 PM 

Coffee Break 
(Room: Tampa Bay Lobby) 

 
THURSDAY, APRIL 08, 2010 
4:00 PM - 6:30 PM 

Education Research, Theories, Practice, and Innovations II 
(ICETI)  
(Room: Tampa Bay 1) 
Co-Chair: Michael Pfeifer (Germany); Laurence Perennes 
(France) 

 
 Boykin, Karen; Raju, Dheeraj; Bonner, Jonathan; Gleason, Jim; 

Bowen, Larry (United States): ''Engineering Math Based Bridge 
Program for Student Preparation'' 
 

 Braidic, Silvia; Lordon, Kevin (United States): ''Teacher Leadership 
Development at Hebei University in China'' (Virtual Presentation) 
 

 Casale, Adriana; Kuri, Nídia Pavan; Rodrigues da Silva, Antonio 
Nelson (Brazil): ''Using Cognitive Maps to Support the Problem-Based 
Learning Evaluation'' 
 

 Franzellin, Vittorio M.; Matt, Dominik T. (Italy): ''Working Students. 
A South-Tyrolean Experimental Project Aimed at the Exploitation of 
the Osmosis between Industrial and Academic Education (which 
Became a Best Practice on a National Scale).'' 
 

 Perennes, Laurence; Duhaut, Dominique (France): ''The e-Portfolio, 
Record and Evidence of the Construction of a Personal and 
Professional Project'' 
 

 Pfeifer, Michael (Germany): ''Explaining Primary Pupils’ Differences in 
Reading Achievement by Teaching Patterns and Social Background. 
Reanalyses with the PIRLS 2001-Data.'' 
 

THURSDAY, APRIL 08, 2010 
4:00 PM - 6:30 PM 

Communications Systems I (CCCT)  
(Room: Tampa Bay 2) 
Co-Chair: Mark O. Pendergast (United States) 

 
 Aburas, Akram *; Gardiner, J. G. *; Al Hokail, Zeyad ** (* United 

Kingdom, ** Saudi Arabia): ''Call Quality Measurement for 
Telecommunication Network and Proposition of Tariff Rates'' 
 

 Gopalan, Kaliappan; Chu, Tao (United States): ''Speech Recognition 
for Keyword Spotting Using a Set of Modulation Based Features – 
Preliminary Results'' 
 

 Li, Huanlin; Huang, Weizheng; Dill, Jeffrey C. (United States): ''A 
New Approach to Enumerating the Smallest Stopping Sets in LDPC 
Codes'' (Virtual Presentation) 
 

 Li, Huanlin; Huang, Weizheng; Dill, Jeffrey C. (United States): 
''Construction of Irregular LDPC Codes with Low Error Floors'' (Virtual 
Presentation) 
 

 Mbatha, Blessing (South Africa): ''Prevalence of Internet Addiction 
Disorder in Government Departments in South Africa'' 
 

 Pendergast, Mark O. (United States): ''Evaluation of Application Level 
Communications Protocols for Networked Java Applications'' 
 

THURSDAY, APRIL 08, 2010 
4:00 PM - 6:30 PM Informatiom Systems and Education - Invited Session 

(0000007) (CCCT) 
(Room: Tampa Bay 3) 
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Organizer: Wanpen Krittaphol (Thailand) 
Co-Organizer: Suchitra Mankarothai (Thailand) 

 
 Attavorarat, Chutima; Preechawai, Rungthiwa (Thailand): 

''Information Technology for Management Property of Chulalongkorn 
University'' 
 

 Chaengthamtam, Angsana; Akrajindanon, Prapaporn; Potisit, 
Amonrat (Thailand): ''Audit Information System in Sap Application: 
Case Study of Chulalongkorn University'' 
 

 Chutigarnpanich, Areerat; Saah, Waesmae (Thailand): ''E-Filing 
Cabinet: Case Study for the Virtual and Green Office'' 
 

 Krittaphol, Wanpen; Lapvorakitchai, Chariya (Thailand): ''Sustainable 
Corporate Governance in the Internal Audit Office of Chulalongkorn 
University'' 
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