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ABSTRACT 

 

Arm rehabilitation activities need to be continuously monitored in order to provide 

information of rehabilitation results to be analyzed by physical therapist. The purpose of 

monitoring is to help them to improve rehabilitation process. Moreover, a portable and 

simple home-based rehabilitation device can help patients to improve daily rehabilitation 

activity. Some previous studies regarding home-based rehabilitation process have shown 

improvement in promoting human movement recovery. But existing rehabilitation 

services are expensive and need to be supervised by physical therapist, which are 

complicated to be used at home. This project focuses on the development of a 

measurement hand gripper, to help handicap   patient because of some complications 

such as accident and disease. This project concourses   on the designing of mechanical 

equipment, sensors equipped Smart Glove and a measurement gripper device. The 

devices will move based on a human operator’s finger movement using the Smart Glove. 

The system development involves a Microprocessor Arduino and HyperTerminal as a 

core processing for the instrumentation, communication and controlling applications. A 

series of flex force sensors are fitted in a glove to get reading from the movement of 

human fingers. The evaluation in first real hardware experiment showed a good and 

promising performance of the position mapping as a variety of different grasp types 

ranging from precision to power grasps can be performed. The quality of the force 

feedback is strongly affected by the maximum torque measurable by the Hand gripper 

and the performance of the force controller. Finally, the intelligence, learning and 

experience aspects of the human can be combined with the strength, endurance and 

speed of the artificial hand gripper in order to generate proper output of this thesis.   
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ABSTRAK 

 

Aktiviti pemulihan lengan perlu dipantau secara berterusan dalam usaha untuk 

menyediakan maklumat keputusan pemulihan untuk dianalisis oleh ahli fisioterapi. 

Tujuan pemantauan adalah untuk membantu mereka untuk meningkatkan proses 

pemulihan. Selain itu, alat mudah alih ini  dapat membantu pesakit untuk meningkatkan 

aktiviti pemulihan setiap hari. Beberapa kajian sebelum ini menunjukkan ia dapat 

meningkatkan dalam membantu proses pergerakan pemulihan manusia. Perkhidmatan 

pemulihan yang sedia ada adalah mahal dan perlu diselia oleh ahli fisioterapi, selain  ia  

amat rumit untuk dipraktikkan  di rumah. Projek ini memberi tumpuan kepada 

pembangunan penggenggam tangan pengukuran untuk membantu pesakit yang cacat 

kerana beberapa keadaan  seperti kemalangan dan penyakit.  Projek ini mengandungi  

rekabentuk peralatan mekanikal yang dilengkapi oleh Sarung Tangan Pintar dan Sensor 

Pengukuran Penggenggam Tangan.  Alat ini  akan bergerak berdasarkan pergerakan jari 

pengendali manusia menggunakan Sarung Tangan Pintar . Pembangunan sistem ini 

melibatkan ”Microprosessor  Arduino dan HyperTerminal” sebagai sistem pemprosesan 

teras untuk instrumentasi, komunikasi dan aplikasi mengawal pergerakan sistem. Satu 

unit   sensor lenturan  dipasangkan di dalam sarung tangan untuk membaca dari 

pergerakan jari manusia. Penilaian dalam eksperimen perkakasan sebenar yang pertama 

menunjukkan prestasi yang baik dan menjanjikan pemetaan kedudukan sebagai pelbagai 

jenis genggaman yang berbeza dari ketepatan untuk mengukur nilai kekuatan genggaman 

yang boleh dilakukan. Kualiti maklum balas daya yang amat bergantung oleh kilasan  

maksimum  boleh diukur oleh genggaman tangan dan prestasi pengawal kekuatan. Akhir 

sekali  aspek kecerdasan, pembelajaran dan pengalaman manusia yang boleh digabungkan 

dengan kekuatan, ketahanan dan kelajuan genggaman tangan palsu ini boleh 

menghasilkan keputusan yang tepat didalam kajian ini. 
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   CHAPTER 1 

 

 

INTRODUCTION 

 

1.1 Project  Background  

 

The purpose of designing an artificial hand or robotic hand is to replicate or imitate 

sensory-motor capabilities of human hand (R. Vinet and N. Beaundry, 1987). Robotic 

technology is actively being introduced in the development of new methods and devices 

which contributes in assisting human limbs rehabilitation processes( A.T.Miller And 

P.K. Allen,1999). At present, due to the advancement of robotic technologies, it have 

changed the method from utilizing grippers with only two rigid fingers, and no 

phalanges, to the development of human-like hands with at least three to five functional 

fingers, each with two to three phalanges (Rajiv and Yeh Clement, 1990)
 
.  

A master-slave robotic system is a popular tool in application related to 

rehabilitation and remote handling operation (Ludovic Dovat and Olivier Lambercy, 

1992). This system enables the personnel to maintain safe working distance from 

hazardous work environment (Jayarajan K. and Manjit Singh, 2006). Moreover, in the 

field of health-care such as tele-surgery and rehabilitation, remote handling tools 

involving the usage of robotic hands are also employed to improve human limbs 

function (Atkins Dj, Heard Dcy, Donovan Wh,1996.). There are many types of five 

fingers robotic hand which here been developed and most of   them involve innovative 

mechanism or myo-electric control systems. As an example, a five finger adult sized 

anthropomorphic hand that is known as the Montreal hand with passive adaptive 

capabilities by means of a clutch, a cable system, and a spring-loaded pulley mechanism 

was developed (R. Vinet and Y. N. Beaundry, 1987).  
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Rajiv and Doshi (1992) had developed a multiple motors and sensory feedback robotic 

hand which can grasp object. From both cases, the robotic hand gave a more human-like 

finger function. But there are many setbacks mainly due to oversize, overweight and it is 

costly. It is proven that the imitation is an element which is important in proper 

improvement of social and communicative skills (Sari Avikainen and Andreas 

Wohlschlager, 2003).   

Mirror Visual Feedback (MVF) therapy or mirror therapy is an imitation method 

introduced back in early 1990s, which is based on mirror illusion to help patient’s limb 

practice due to cerebral vascular accident   injuries, post-stroke or amputated 

(Ramachandran V.S. And Eric L.Altschuler, 2009).  When human limbs such as leg or 

arm is amputated, the patients may still feel the presence of the limb and in some cases 

the patients still feel the pain such as burning, cramping or crushing (Ramachandran V.S 

and Mitchell S.W, 2000). As shown in Figure 1.1, a “1meter X 2meter” was utilized foot 

mirror in a mirror visual feedback therapy that requires patient to place his paralyzed left 

hand on the back of the mirror with a normal hand on its right (Ramachandran V.S., 

Hirstein .W 1998). This will assist patients to imagine that through the normal hand 

reflection and from the phantom hand movement it recovers the psychological effects 

after the hand amputation (Ramachandran V.S,1995). 

 

 

Figure 1.1: Mirror Visual Feedback (MVF) therapy.  

(Ramachandran V.S and Mitchell S.W, 2000) 

 

 

 

Mirror  

Amputation 

n  
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Several research were conducted that based on these findings and continued with 

the use of virtual reality technology. The outcome was encouraging and proven partially 

effective for reducing pain due to the phantom hand (Ramachandran V.S and Mitchell 

S.W, 2000).Other researchers also had applied different approach by incorporating 

robotic hand technology in mirror therapy. A master-slave robotic hand rehabilitation 

device was developed which incorporates five fingers functions that are supported with a 

cable system via a computer controlled servo motors (Stein R.B., Cody F.W., Capaday 

C. 1988). The light-weight servo motors mechanism was controlled with a user glove 

that worn by the normal hand. Once the glove is worn, the robotic hand will be 

substitute the phantom hand through mirror visual feedback therapy process (Sok, jin-

hwan, an, tae-hee, kim,.2010)  . In this thesis, the concepts of the robotic hand 

development that cater to the hardware and software design are presented.  
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1.2 Problem Statement 

 

Rehabilitation processes are based on clinical assessment tools which can be executed 

by self-report (home base) and observer-rated (done at rehabilitation centre) (Roy et al., 

2009). Observer-rated by caregivers can be time consuming and patients need to have 

repeated observations at rehabilitation centre which can be a burden to the health care 

cost. While the reason of post-stroke rehabilitation is to facilitate community integration, 

early discharge and home-base rehabilitation (with the support of caregiver) is the 

logical choice because the patients integration with community can be commenced 

sooner (Nancy et al., 2000). Moreover, early home-base rehabilitation proved to promote 

a better physical health because it appeared to permit motor and functional gains that 

occurred with natural recovery and satisfaction with community integration (Nancy et 

al., 2000). Early discharge and home-based rehabilitation can reduce the usage of 

hospital beds without compromising clinical patient outcomes. However, for home-

based rehabilitation with the support of caregivers, on behalf of the caregivers, they are 

exposed to the potential risk of poorer mental health (Anderson et al., 2000). Moreover, 

on behalf of patients, if they have financial restriction or no insurance coverage, then 

they need to face higher medical costs in order to have caregivers support at home. 

Thus, how to effectively motivate patients to do the regular physical activity is 

an important research topic (Eriksson Et Al., 2005). Therefore, in this work, we propose 

the use of an assistive device as a substitution of caregivers supported rehabilitation. A 

robot hand is defined as that can mimic the movements of a human hand in operation. 

Stable grasping and fine manipulation with the multi fingered robot hand are playing an 

increasingly important role in manufacturing and other applications that require 

precision and dexterity (Spires Mc, Miner.2000).  Nowadays, most of robotics hand with 

multi-fingered used as service robot, human friendly robot and personal robotics. Tele-

operation is the controlling of a robot or system over a distance where a human and a 

robot collaborate to perform tasks and to achieve common goal (Stein R.B., Cody F.W., 

Capaday C. 1988). The operator is the human controlling entity, whereas the tele-

operator refers to the system or robot being controlled.  
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Traditional literature divides tele-operation into two fields: direct tele-operation, 

with the operator closing all control loops and supervisory control, if the tele-operator (a 

robot) exhibits some degree of control itself (Ramachandran V.S and Mitchell S.W, 

2000).   Tele-presence means that the operator receives sufficient information about the 

tele-operator and the task environment, displayed in a sufficiently natural way, that the 

operator feels physically present at a remote site (Christine K.Cassel, 2003). The feeling 

of presence plays a crucial role in teleoperation, the better he can accomplish a task.   

Advanced research had been conducted to produce advantages to the robot industries by 

considering combination of telecommunication systems with another robot increasing 

group work robots in order to speed up the performance of the tasks and works (Sok, 

Jin-Hwan, An, Tae-Hee, Kim,2010)  . One method type of communication system that 

can embed into the robots peripheral is via using Bluetooth technology.The challenging 

thing is to develop anthropomorphic dexterous multi-finger robot, in order to get the 

precise and accurate grasp of the robotic hand (S.Lee Saridis, G.N.Graham,1997). It is 

approximate the versatility and sensitivity of the human hand. Nowadays these are 

various types of robotics hand and its application. The most important aspects to be 

considered are their stability, reliability and economically (Tetsuya Mouri, Haruhisa 

Kawasaki, & Katsuya Umebayashi, 2005). Main parts are a characteristic of robot hand 

is not the same as human. All of robot hand mechanism totally related to the cost. 

Simplifying the robot mechanism with low cost which is similar to human is most 

challenging task (Taylor C.L, Craig L, Ten, 1997). Therefore, design and fabrication of 

human hand will be done in this research especially for master-slave with data logging 

communication network (Takahashi C. D., Der-Yeghiaian L., Le V. H., & Cramer S. C, 

2005). This promote flexibility to the artificial hand gripper with each of the fingers can 

be either controlled individually or remove quickly by simply removing one screw. As a 

result the artificial hand gripper that requires servicing will be easily for swapping out 

fingers (T .Murphy, D. Lyons And A Hendriks 1993). The artificial hand gripper is also 

equipped with data logging system which provides medical experts with patient’s data 

for further analysis of rehabilitation process and education purposes.  
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1.3 Aim and objectives. 

 

 

The aim of this research is to assist handicap individual for providing amputee with an 

enhanced version of economical and affordable artificial hand gripper. The construction 

of the artificial hand gripper involves the design and the development of a hand gripper 

with five fingers, arm and bicep. In order to achieve this aims, the objectives are 

formulated as follows:  

 

a. To design and develop a fully functional 5 fingered robotic hand (slave) 

controlled by a Smart Glove (master) via cable connection. 

b. To evaluate the performance of the flexible bend sensors and flexi-force sensors 

attached on the master (Smart Glove). 

c. To develop data logging system for monitoring the amputee performance during 

rehabilitation. 

d. To enable patients with arm disability caused by stroke disease or other illnesses 

to practise the rehabilitation process at home without the supervision of therapist. 
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1.4   Project Scope   

 

This project is primarily concerned with the artificial robots hands applied with sensors 

mimic to the human hands. The scope of this project involves two parts which are 

hardware and software implementation. The scopes of this project are: 

 

a) Hardware: 

 Smart glove development that incorporates flex sensor for collecting 

data from amputee normal hand. 

 Using Arduino microprocessor for data acquisition purpose such as 

digital conversion and servos control. 

 Gear system development for bicep and shoulder of artificial hand 

gripper. 

b) Software: 

 Data logging via hyper terminal with Microsoft Excel. 

 Program development for mapping Analog Digital Converter data to 

servo motion. 
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1.5 Thesis Layout  

 The thesis is organized as follows: 

 

Chapter 1: Introduction 

This chapter discusses all the background aspect of the project, the problem statement 

aims and objective, project scope, thesis layout and achievement. 

 

Chapter 2: Literature review  

This chapter includes the previous studies on the research subject, carried out by some 

researchers in the design of pumps and accessories, and some important theory deeply 

related to the project. 

 

Chapter 3: Development of Artificial Hand Gripper Design (AHG) by using   3-D 

design 

This chapter presents the detail design of the construction of the artificial hand gripper 

by using 3D design utilizing Google Sketch-Up software. 

 

Chapter 4: Development of Flex Sensitivity Resistant  

This section discusses the results of the design and development of the hardware, 

software and Smart Glove using Flexi sensor  

 

Chapter 5: Development of the Artificial Hand Gripper  

This section discusses the results of the design and the development of the hardware, 

software and control system of the artificial arms movement. 

 

Chapter 6: Conclusion  

This section discusses the conclusion of the project and provides suggestion for further 

work. 
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CHAPTER 2 

 

 

 

 

 

LITERATURE REVIEW 

 

2.0 Introduction  

 

The objective of this chapter is to describe the robotics system, human hand and the 

basis for designing hand model. The content is explained about human hand, shoulder 

movement and categories of amputation. The range of motion for the wrist and the joints 

of hand also explain in this chapter   

 

2.1 Robotic Hand Technology Developments 

 

Robotics technology nowadays moves forward until now (A.T.Miller And P.K. Allen. 

1999). The technology developments since 70’s era until now are rapidly changing the 

robotic hand engineering history. Existing hand now can divided into four types where 

are; Robot hands of 80’s, commercial hands, research hands and prosthetics (Zeeshan 

Omer Khokhar, Zhen Gang Xiao, 2009). Development of robot hands early 80’s start 

with, soft gripper in Figure 2.1 Hirose Soft Gripper by Shigeo Hirose from Tokyo 

Institute Technology (Alison L. Hall. 2005). This development began late 70’s with one 

degree of freedom when it graduated pulleys at joints and create evenly distributed 

forces (Fischer T. Rapela and D.Woern h, 1999). 
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Figure 2.1: Hirose soft gripper  

(Fischer T. Rapela and D.Woern h, 1999) 

 

Then, in 80’s, Rajko Tomovic and George Bekey pioneering effort in development of 

first prototypes Belgrade, USC hand in Figure 2.2 after world war II, four degree of 

freedom (1 for each pair of fingers and two for thumb).It’s also have some adaptability 

such as one finger in a pair if other stalls can flex (Fischer T. Rapela and D.Woern h, 

1999). 

 

 

Figure 2.2: Belgrade - USC hand. 

(Fischer T. Rapela and D.Woern h, 1999) 
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In the same era, more development and research done for this field to upgrade the 

prototypes and technologies (Atkins Dj, Heard Dcy, Donovan Wh 1996.)   For example 

Stanford-JPL hand in Figure 2.3 prototype with nine degree of freedom designed. Others 

feature such as four tendons or finger also designed for fingertip manipulation is 

combined with strain gauge fingertip sensors (Fischer T. Rapela and  D.Woern h, 1999) 

 

 

Figure 2.3: Stanford-JPL hand  

(Fischer T. Rapela and D.Woern h, 1999) 

 

Then Utah-MIT hand in Figure 2.4 developed in 80’s upgrade with 16 degree of 

freedom with 32 tendons (Banerjee, P.Bagchi, 2003). Sensor used for position and 

tendon tension sensing by Hall Effect. This hand strength durability about 7lb. fingertip 

force same as human level with complex tendon mounting scheme (Huu and Cong-

Nguyen, 2009). 

 

 

Figure 2.4: Utah-MIT hand  

(Huu and Cong-Nguyen, 2009) 
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Hence the research and development in this disciplined increased and move towards, 

more of prototypes being commercialize being robotic hand products due to highly 

demand in industries or another platform also commercialize (Plettenburg, D.H 1998)  . 

Barrett hand from Barrett Technology in Figure 2.5, Incorporated used four motors, one 

motor per finger for three finger and plus another spread motor for palm. The breakaway 

technology allows fingers to adapt to object geometry (Pons Jl, Ceres R, Rocon E, 

Reynaerts D, Saro B, Levin S, Van, 2005)  . It’s also including the optical encoder for 

position sensing. This hand capability to maintain up to 3.3lb. fingertip force and the 

weight of this hands about 1.18 kg. Finally, this commercial hand sells about 30K 

United State  Dollar (Huu and Cong-Nguyen, 2009). 

 

   

Figure 2.5: Barrett hand  

(Huu and Cong-Nguyen, 2009). 
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After that, Gifu Hand in Figure 2.6 developed by Kawasaki and Mouri, Gifu University 

which is sold by Dainichi Company (Pylatiuk C, Mounier S, Kargov A, Schulz S, 

Bretthauer G, 2004): . It is about 50K United State Dollar with 0.6 lb. fingertip force and 

this hand weight is 1.4 kg. Gifu Hand have 16 controlled degree of freedom (last two 

joints coupled except thumb) combined with pressure sensing, but no accurate position 

sensing (Nicolas Gorges, Andreas J. Schmid, Dirk Gager And HeinzWarn, 2008). One 

of this disadvantage is its size is larger than human size and its sensor not too sensitive 

(Huu and Cong-Nguyen, 2009). 

 

 

Figure 2.6: Gifu hand  

(Huu and Cong-Nguyen, 2009). 
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Another commercial hand is DLR - HIT hand in Figure 2.7 developed by Gerhard 

Hirzinger, This hand sold by Schunk Company about United State Dollar 60K. This 

hand larger than human size which is capability to maintain up to 1.5 lb (Peter S.Lum, 

Charles G. Burgar , Peggy C. Shor, Matra Majmundar, Machiel Van Der  Loos.2002). 

fingertip force with Hall Effect sensors and the weight of this hand about 2.2kg. It has 

13 controlled degree of freedom last two joints of each finger are coupled (Furie B. and 

Furie B.C,2008). 

 

 

 Figure 2. 7: DLR-HIT hand  

(Furie B. and Furie B.C,2008) 
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Finally, the latest product from Shadow Robot Company is Shadow Hand shown in 

Figure 2.8. It was have 20 controlled degree of freedom (last two joints coupled except 

thumb) with Hall Effect position sensing, air pressure sensing and tactile array (Plautz, 

E.J.; Milliken, G. W. & Nudo, R J 2000). It was about United State Dollar 100K for 

normal type and latest with motorized about United State Dollar 200K. This hand being 

able brings about 1lb. fingertip force mounted and its weight is 3.9kg     (P.Lum Et 

Al.2002)  . Best features in this hand is added with pneumatic actuators add compliance, 

wear and control issues. It system actuator drive by artificial muscle, it can work on 

highly back drivable embedded with low inertia electric motors. That’s why; it used by 

British for research into bomb disposal for example cutting wires (Furie B. and Furie 

B.C,2008) 

 

 

Figure 2.8: Shadow hand 

 (Furie B. and Furie B.C,2008). 
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2.2 Human Hand and Shoulder movement.  

 

The wrist contains several joints, including radiocarpal joint, several intercarpal joints, 

and five carpometacarpal joints (V. M. Zatsiorsky, 1998). The generic term “wrist joint” 

is  usually referred to radiocarpal joint which is formed between the distal end of the 

radius and the proximal row of the carpal bones (except the pisiform bone).  Rotation of 

the human forearm occurs by the rotation of the radius bone about the ulna bone (Smith 

et al., 1996). In a position with the arms by the side of the body and the palms of the 

hand facing forward, the forearm is supinated. If then the palm is rotated to face 

backwards the forearm is pronated. Figure 2.9 shows the supine position the radius and 

ulna run parallel to one another, whilst in the pronated position the radius crosses the 

ulna (Kapandji, 1970).   

 

Figure 2.9: The movements for the thumb during Abduction/adduction, and 

flexion/extension for the thumb. 

 (Kapandji, 1970). 

 

 

 

Opposition 

Adduction  

Adduction  

Extension  Flexion  
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Tables 2.1 and 2.2 show the range of motion for each finger, where “H” means hyper-

extension. Not all the fingers have these movements, and these tables do not cover all 

the populations. Figure 2.9 shows the movements for the thumb; for our model, the 

movement of opposition and Retro-Position are simulated by the sum of the movements 

of the Carpometacarpal  (MC) and Metacarpophalangeal joint(MCP) joints. 

 

              Table 2.1: Range of movements for the joints of the thumb(in degrees). 

(Kapandji, 1970). 

Thumb Action  Normal (in degree) 

Carpometacarpal 

(CMC) 

 

Adduction/Abduction  0°(contact)-60° 

Carpometacarpal 

(CMC) 

 

Extension/Flexion 25°-35° 

Metacarpophalangeal 

(MCP) 

 

Extension/Flexion 10º hyper-extension - 55 ° 

Metacarpophalangeal 

(MCP) 

 

Adduction/Abduction 0° - 60° 

Interphalangeal 

(IP) 

 

Extension/Flexion 15º Hyper-extension -80° 

 

Table 2.2: Range of movements for the joints of the fingers; “H” is  

Hyper-extension in degrees. 

(Kapandji, 1970). 

 
FINGER MCP(Extension/ 

Flexion ) 

MCP(Extension/ 

Flexion ) 

MCP(Extension/ 

Flexion ) 

MCP(Extension/ 

Flexion ) 

Index  0º to 80º 0º/100º 10° hyper-

extension /90° 

 

13° /42° 

Middle  0ºto 80º 0º/100º 10° hyper-

extension /90° 

 

8°/35° 

Ring 0ºto 80º 0º/100º 20° hyper-

extension /90° 

 

14°/20° 

Pinky/ 

small 

0ºto 80º 0º/100º 20° hyper-

extension /90° 

 

19°/33° 
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When taken as an entity, the wrist joints are considered one joint, called the wrist joint 

and permits two degree of freedom, wrist flexion-extension motion and radial-ulnar 

deviation motion N.Dechev, W.L.Cleghorn,S.Naumann (2001).”. Wrist radial-ulnar 

deviation motion is also named as wrist abduction-adduction motion. During wrist 

flexion, the palm approaches to the anterior surface of the forearm and the reverse 

movement is the extension (O. Kerpa, D. Osswald, S. Yigit, C. Burghart, And H. 

Woem,2003). Wrist radial deviation is bending the wrist toward the thumb side and the 

opposite movement is the ulnar deviation.  

Human wrist flexion-extension and radial-ulnar deviation motions are shown in 

Figure 2.10 (a), (b) and (c) respectively. In the human wrist, two degree of freedom 

motions are generated with an instantaneous center of rotation, although the path of 

centrode is small (C. L. Taylor, and R. J. Schwarz, 1999). However, customarily, the 

path of the center of rotation is ignored and the rotation axes for flexion-extension and 

radial-ulnar deviation are considered as a fixed one (V. M. Zatsiorsky, 1998).   Usually, 

the movable range of wrist motion is 65° to 85° of flexion, 50° to70° of extension, 15° to 

25° of radial deviation, and 25° to 45° of ulnar deviation (G.Thompson and D.Lubic, 

2000). 

 

 

                        

                                                                  (a)  



129 

 

 

 

REFERENCES   

 

            A.T.MILLER AND P.K. ALLEN. (1999)., Examples of 3D Grasp Quality Computations,  

                      Proceedings of the IEEE International Conference on Robotics and                               

                           Automation,   pp.  1240–1246. 

 

ATKINS DJ, HEARD DCY, DONOVAN WH (1996.) Epidemiologic overview of   

                individuals   with  upper limb loss and their reported research priorities.   

                Journal of   Prosthetics  and  Orthotics 8:2-11. 

 

ABB ROBOTICS, "IRB6400 (2002) User and System Manual", ABB Robotics, Vasteras 

 

ANDERSON ET.AL (2000).  "A Brief Introduction to the Theory and Applications of    

                 Hybrid Systems," Proceedings of the IEEE on Special Issue on Hybrid   

                  Systems: Theory and Applications,  879-887.  

 

 A. M. MOHD ALI, R. AMBAR and M. M. ABDUL JAMIL. (2011). development      

                 of master-slave robotic hand for mirror visual feedback therapy (MVF)    

                 Therapy”. UniKL-BMI Journal of Electronics Technology.Vol.1,pp7-   

                 13. 

             

A.M. MOHD ALI, R. AMBAR and M. M. ABDUL JAMIL.(2011). Arduino Based     

                 Arm Rehabiliataion Assistive Device. UniKL BMI Journal of    

                 Engineering  Technology JET, Vol.1,pp5-13. 

 

ALISON L. HALL. (2005). Method For The Acquisition Of Arm Movement Data Using    

                  Accelerometers. Degree Thesis, MIT, June  

 

 



130 

 

A. MALIK .MOHD ALI , A.JALALUDIN M.WAHI, RADZI BIN AMBAR 
  
,M.    

            MAHADI .ABDUL JAMIL, J.SHARIF. (2011). Journal – International                        

Journal of  Integrated  Engineering IJIE, Development of Artificial   

            Hand  Gripper by using Microcontroller. Volume 3 No 3,                         

 

A. MALIK MOHD ALI, M. YUSOF ISMAIL, M. MAHADI ABDUL   

                  JAMIL(2011), Proceeding paper: “Development of   Artificial Hand    

                  Gripper for Rehabilitation Process”. The 5
th

 Asian Pacific Conference   

                  on   Biomedical     Engineering    Biomed, Kuala Lumpur, Malaysia  

                       

 

ASHRAFIAN .H. (2011) Familial stroke 2700 ago”, Stroke 41(4): e187 

 

A. M. MOHD ALI, M. Y. ISMAIL, and M. M. ABDUL JAMIL, (2011). 

“Development of Artificial Hand Gripper for Rehabilitation Process”, 

IFMBE proceedings: vol. 35, pp. 785-788, 5th Kuala Lumpur 

International   Conference on Biomedical Engineering (Biomed), Kuala 

Lumpur, Malaysia, in conjuction with the 8
th

 asian Pacific Conference 

on  Medical and Biological Engineering ,APCMBE Springer-Verlag   

                   Berlin Heidelberg- 20-23 June  

 

A. M. MOHD ALI , R. AMBAR and M. M.,  ABDUL JAMIL. (2012)” Artificial    

                  Hand Gripper Controller via Smart Glove for Rehabilitation                            

                  Process”.International Conference on Biomedical Engineering ICoBE    

            Conference  

 

 A. M. MOHD ALI , R. AMBAR and M. M.,  ABDUL JAMIL. (2012)”      

            “Development of master-slave robotic hand for mirror visual feedback   

                  (MVF) therapy” Conference on Biomedical Engineering ICoBE  

 

 



131 

 

A. MALIK MOHD ALI, M. M. MAHADI (2012)“ Development of        

            Artificial Hand Gripper” ASQED   .The 4th Asia Symposium on Quality 

Electronic Design ASQED  Kuala Lumpur, , Malaysia.  

 

A. MALIK MOHD ALI, M. M. MAHADI, (2012)“  “ Biomechatronics Design of    

                  Novel Artificial Arm with hand gripper. “ Conference on Biomedical   

                  Engineering & Sciences IECBE, 17th- 19th December / langkawi,   

                  Malaysia. 

 

           A. MALIK MOHD ALI, M. M. MAHADI, (2013). “ Biomechatronics Design of   

                              Novel  Artificial Arm . “ Biomedical engineering international   

                              Conference  BMEICON,  23th- 25th  October  / Krabi,Thailand  

 

BANERJEE, P.BAGCHI (2003)Automatic conversion of floating point matlab program   

                   into fixed  piont Based hardware design, page 263-264 

 

            B.BIAGIOTTI L, LOTTI  G, MELCHIORRI  C, VASSURS  G. (2003) Design Aspects  

                             for  Advanced robot   Hands. IEEE/RSJ    International Conference, Lausanne,   

                                   

 

B. T. VOLPE, (2004) "Stroke, Stroke": A coxswain's call for more work and more     

                 innovation",  J.  of Rehab. Research Development, 41:3A. 

 

BLACK, J.E.; ISAACS, K.R.; ANDERSON , B.J.; ALCANTARA, A.A. &   

           GREENOUGH, W. T.(1990) Learning causes synaptogenesis, whereas   

                   motor activity causes angiogenesis, in cerebellar cortex of adult rats.     

                      Proceedings  of National Academic. Science, pp. 5568- 5572, 87(15), USA,  

 

 

 

 



132 

 

 

 B.HANNES FILLIPI (2007)Wireless Teleoperation of Robotics Arms”,Lulea   

               University of Technology: Master Thesis  

 

BRIAN COLEY ET AL. (2007) Outcome evaluation in shoulder surgery using 3D     

                kinematics  sensors. Gait & Posture 25, 523-532 

 

BURGAR CG, LUM PS, SHORS, VAN DER LOOS HFM(2000): Development of   

               robots for rehabilitation therapy: The Palo Alto VA/Stanford experience.   

               Journal of  Rehabilitation Research, and Development  

 

B.KEMP ET AL.(1998)  Body position can be monitored in 3D using miniature    

               accelerometers and earth-magnetic field sensors. Electro-encephalogr. Clin.   

               Neuro-physiol./  Electromyogr. Motor Control; 109; 484-488. 

 

CARROZZA MC, SUPPO  C, SEBASTIANI F, MASSA B, VECCHI F, LAZZARONI   

                R, CUTKOSKY MR, DARIO P (2004): The SPRING Hand: Development of a   

                Self- Adaptive Prosthesis for Restoring Natural Grasping. Autonomous Robots  

               16:125- 141. 

                       

    CONTROZZI M, CIPRIANI C, CARROZZA MC (2010): Miniaturized non-back-  

                     drivable  mechanism for  robotic applications. Mechanism and Machine  

                     Theory 45:1395- 1406 

                

      CHANTHURU A/L THEVENDRAM (2009), Shifterbot Using Bluetooth    

                     communication Thesis Bachelor of Electrical-Mechatronics Engineering,   

                     Universiti Teknologi  Malaysia . 

 

CAREY, J.R.; ANDERSON, K.M.; KIMBERLEY, T.J., LEWIS, S.M.; AUEBACH E.J.    

                & UGURBIL, K. FMRI (2004) anaysis of ankle movement tracking training in    

            Participants with Stroke. Exp Brain Res, 154, pp. 281-290. 



133 

 

 CAREY J.; DURFEE, W.; BHATT, E. ; NAGPAL, A.;WEINSTEIN, S.; ANDERSON,   

            K. & LEWIS, S.TRACKING (2006). movement Telerehabilitation training   

               to change hand function and brain reorganization in stroke.Submitted to    

                  Neurorehabilitation and Neural Repair. 

 

C. D. TAKAHASHI, L. DER-YEGHIAIAN, V. H. LE, AND S. C. CRAMER, "A (2005)  

                  robotic device for hand motor therapy after stroke” in IEEE 9th International   

                  Conference on Rehabilitation Robotics, pp. 17 – 20 

 

 CAREY, J.R.; BHATT, E. & NAGPAL,A.(2005) Neuroplasticity Promoted by Task   

                  Complexity. Exercise and Sport Science Review, 33, pp. 24-31.  

 

CHEE K. L., CHEN I. M. LUO Z. and SONG H.Y. (2010)A Low Cost Wearable    

                  Wireless Sensing System for Upper Limb Home Rehabilitation. IEEE   

                  Conference on Robotics, Automation and Mechatronics. 

 

CRAIG L.TAYLOR  AND  WWW.AMPUTEE-COALITION. (2000)Home or Hospital for  

                     Stroke Rehabilitation Results of a Randomized Controlled Trial: I:Healt.   

                     Stroke Journal of The American Heart Association. 31; 1024-1031. 

             

  CRAIG L.TAYLOR AND K. KIGUCHI, (2003). Home or Hospital for  

                     Stroke Rehabilitation Results  of a Randomized Controlled Trial :I:Healt.   

                     Stroke Journal of The American Heart Association.;. 

 

 

             CONTROZZI M, CIPRIANI C, CARROZZA.MC (2008) Mechatronic Design of a   

                                 Transradial Cybernetic Hand. IEEE/RSJIntl Conf on Intelligent Robots and   

                                 Systems. 

 

 

 

http://www.amputee-coalition./


134 

 

             CIPRIANI C, CONTROZZI M, VECCHI F, CARROZZA  MC (2008). Embedded  

                                 Hardware Architecture Based on Microcontrollers for the Action and   

                                 Perception of a  Transradial Prosthesis. IEEE RAS/EMBS Intl Conf on  

                                 Biomedical  Robotics  and Biomechatronics . 

C.T. GENTILE ET AL. (1992) Angular displacement sensor. U.S. Patent 5,086,785.    

 

CHRISTINE K.CASSEL, (2003) Geriatric Medicine : an evidence-based approach. 4
th

   

                    edition,  Springer press. pp. 265. 

                   

            C.L TAYLOR AND R.J SCHWARZ (1999) Using body measurements to determine  

                                proper lengths of   artificial   arms,   Memorandum Report No. 15,  

                                Department of Engineering,  University of   California Los Angeles. 

 

 

            CARLYLE, LESTER (1989) Fitting the artificial arm, Human limbs and their substitutes,   

                                McGraw-Hill, New York, 1989. 

  

            CLARK, W. E. LE GROS (1999) The tissues of the body; an introduction to the study of   

                                 anatomy,  3rd ed., Clarendon Press, Oxford. 

 

CLARKE, H. HARRISON, and THEODORE L. BAILEY(1998) Strength curves for   

                     fourteen  joint  movements, J. Assoc. Phys. & Ment. Rehab., 4:12 . 

 

            CRONKITE, ALFRED EUGENE (2010)  The tensile strength of human tendons, Anat.  

                                Rec, 64:173-1998. Department Of Statistics Malaysia . Statistic On Causes   

                                 Of  Death . 

 

D. JACK, R. BOIAN, A. S. MERIANS, M. TREMAINE, G. C. BURDEA, S. V.     

                  ADAMOVICH, M. RECCE, and H. POIZNER,(2001) "Virtual reality-  

                  enhanced  stroke rehabilitation," IEEE Transactions on Neural Systems and   

                  Rehabilitation Engineering, vol. 9, pp. 308–318.  



135 

 

 

DICICC0 M., LUCAS L., & MATSUOKA Y.(2004)"Comparison of control strategies   

                  for an  EMG controlled orthotic exoskeleton for the hand," in Proc. of IEEE    

                  International Conference on Robotics and Automation, pp. 1622 – 1627. 

  

 

DANIEL T. H. LAI, E. CHARRY, R. BEGG and M. PALANISWAMI. (2008)A protype     

                  wireless inertial-sensing device for measuring toe clearance. 30
th

 Annual   

                   International IEEE EMBS Conference Vancouver, British Columbia,  

                  Canada.,4899-4902. 

            

DANIEL T. H. LAI, REZAUL BEGG, EDGAR CHARRY, M. PALANISWANI and    

                KEITH HILL(2008) . Measuring toe clearance using a wireless inertial sensing   

               device International Conference on Intelligent Sensors, Sensor Networks and   

               Information Processing,. ISSNIP 2008. 375-380. 

 

DILLINGHAM TR, PEZZIN LE, MACKENZIE EJ(2002) Limb Amputation and Limb   

                  Deficiency:  epidemiology and Recent Trends in the United States. Southern   

                   Medical Journal, 95:875-83. 

 

            DALLEY SA, WISTE  TE, WITHROE TJ, GOLDFARB M(2006) Design of a  

                              multifunctional anthropomorphic prosthetic hand with extrinsic actuation.  

                              IEEE/ASME Trans On Mechatronics 14:699-706. 

           

             DEFENSE ADVANCED RESEARCH PROJECT AGENCY (2006) Arlington, VA,    

                               USA, : DARPA initiates revolutionary prosthetics programs.  

 

ERIKSSON ET.AL, (2005), lundborg  G:  Upper limb amputees can be induced to  

                   experience a rubber hand as their own. Brain 131:3443-3452. 

 

 



136 

 

E. TAUB, N.E. MILLER, T.A. NOVACK, E.W. III Cook, W.C. FLEMING, C.S.    

                  NEPOMUCENO, J.S. CONNELL, J.E. CRAGO (1993) "Technique to   

                  improve chronic motor deficit after stroke", Arch Phys Med Rehabil, 74, pp.   

                   347-354. 

 

E. TAUB, G. USWATTE, R. PIDIKITI,(1999) "Constraint-Induced Movement Therapy:   

                  A new  family of techniques with broad application to physical rehabilitation -   

                  a  clinical review, J. of Rehab. Research & Development 36, pp.237-251. 

 

FISCHER, T. RAPELA, D.WOERN H.(1999) Title: Joint controller for the object-pose      

                   controlling on multifinger grippers. IEEE: Advanced Intelligent   

                   Mechatronics, Proceedings. IEEE/ASME International Conference on.    

                   Page: 422-427. 

 

FLASH T, HOGAN N.(1985) The coordination of arm movements: an experimentally   

                    confirmed mathematical model. J Neurosci, Vol. 5, pp. 1688-1703. 

 

FURIE B. AND  FURIE B.C.(2008) Mechanisms of thrombus formation. New England  

                    Journal  of Medicine, 359: 938-949. 

 

GRAMMATICOS P.C., DIAMANTIS A (2008).  Useful known and unknown views of   

                    the father of modern medicine, Hippocrates and his teacher Democritu. Hell.    

                    J.  Nucl. Med.  

 

G.THOMPSON AND D.LUBIC, (2000) Grasping control of flexible hand with  

                  Thirteen Degree of freedom IEEE: ICCAS-SICE, 18-21. 

 

HUU AND CONG-NGUYEN.(2009) Title :Grasping control of flexible hand with   

                   Thirteen Degree of freedom IEEE: ICCAS-SICE,  . 18-21 Pages: 2097-2102. 

 

 



137 

 

HTTP://WWW.LADYADA.NET, (2011). Research · Technical Projects · Biography ·    

                       Portfolio · Resources · My Kingdom · Make · Victory. 

 

HTTP://WWW.ARDUINO.CC,( 2011) Arduino is an open-source electronics platform   

                       based on easy-to-use hardware ...Arduino senses the environment by   

                       receiving inputs from many sensors. 

 

HOGAN N, FLASH T.(1987) Moving gracefully: quantitative theories of motor    

                   coordination,  Trends Neurosci, Vol. 10, pp.170-174.  

 

HOGAN N. (1988). Planning and execution of multijoint movements, Can J Physiol     

                    Pharmacol, Vol. 66, pp. 508-517. 

 

HANDS OVERVIEW(2010)  Slideshow Slide , Retreived    

                    http://graphics.cs.cmu.edu /nsp/course/16-899.  

     

                   HIROYUKI  NAKAI, MINORI YAMATAKA, TORU KUGA, SACHIKO KUGE,   

                              HIROYUKI TADANO, HIDENOBU NAKANISHI, MASANOBU      

                               FURUKAWA &  HIDESHI  OHTSUKA,(2006)  “Development of Dual-   

                              Arm  Robot with Multi-Fingered   Hands”   IEEE  International Symposium   

                              on  Robot and  Human Interactive  Communication (RO- MAN06), Hatfield,   

                              UK,   

          

             HAIYING HU, JIAWEI LI, ZONGWU XIE, BIN WANG ,HONG LIU, & GERD   

                               HIRZINGER (2005) “A  Robot  Arm/Hand Teleoperation System with   

                               Telepresence  and  Shared  Control”Proceedings of the 2005 IEEE/ASME   

                               International  Conference on Advanced   Intelligent Mechatronics   Monterey,   

                               California,  USA. 

 

     H. ZHAOU H. HU (2007) Inertial Sensors for motion detection of human upper limbs.   

                        Sensor Review; Volume 27; Number 2;; 295-302. 

 

             HAINES, R. W(1995), On muscles of full and of short action, J. Anat., 69:20 . 

http://www.ladyada.net/
http://www.arduino.cc/
http://graphics.cs.cmu.edu/


138 

 

  

             HOLLINSHEAD, W. H.(1998), Functional anatomy of the limbs and back; a text for  

                               students of  physical therapy and others interested in the loco-motor  

                               apparatus, Saunders, Philadelphia. recent  developments”. BARC newsletter   

                                 Vol. No. 269. 

 

HTTP://www.ladyada.net , (2011). The relationship between forces applied on active   

                  surface. 

 

HTTP://www.cytron.com.my, (2011) Specification of flex sensor. 

 

            HTPP://www.Arduino.cc, 2011). The Arduino microprocessor development board. 

 

 

             IKUO  YAMANO and TAKASHI MAENO (2005) “Five-fingered Robot Hand using   

                              Ultrasonic Motors   and Elastic Elements” IEEE Proceeding International    

                              Conference   on Robotics and   Automation Barcelona, Spain. 

 

             ISHIKAWA Y, YU W, YOKOI H, KAKAZU Y (2000): Development of robotic hands  

                              with  an adjustable power transmitting mechanism. In Intelligent Engineering 

                                Systems Through Neural Networks. Volume 10. Edited by: Dagli CH, et al. 

                                New York: ASME;:631-636. 

        

             INMAN, VERNE T., and H. J. RALSTON (1999), The mechanics of voluntary muscle,   

                              Chapter 11 in   Klopsteg and Wilson's Human limbs and their substitutes,   

                              McGraw- Hill, New  York. 

            

            JACK D, BOIAN  R., MERIANS A. S., TREMAINE M, BURDEA G.C, ADAMOVICH   

                            S.V, RECCE, M.,& POIZNER H.(2001), "Virtual reality-enhanced stroke   

                            rehabilitation,"  IEEE  Transactions   on Neural Systems and Rehabilitation    

                             Engineering, 9:308–318. 

 

http://www.ladyada.net/
http://www.cytron.com.my/
http://www.arduino.cc/


139 

 

             JAE-MYUNG YOO ET AL., (2006) A Study on A Sensing System For Artificial Arm’s  

                            Control.   SICE-ICASE International Joint Conference 2006. Oct. 18-2 1,   

                           Bexco, Busan,  Korea.  

    

JOHNSON M. J., WISNESKI K. J., ANDERSON J, NATHAN D, & SMITH  R,(2006)     

              "Development adler: The Activities of Daily Living Exercise Robot,"    

               IEEE/RAS-EMBS International Conference on Biomedical Robotics and    

               Biomechatronics, Pisa, Italy, 254- 259.  

 

JAYARAJAN K. & MANJIT SINGH (2006).”Master slave manipulators:Technlogy. 

                 

     JOHN SARIK, IONANNIS KYMISSIS (2010)  Lab Kits Using the Arduino Prototyping    

                    Platform. 40
th

 ASEE/IEEE Frontiers in Education Conference.  

 

J. P. MOHR, DENNIS W. CHOI, JAMES C. GROTTA, BRYCE WEIR, PHILIP A.   

                (2004) Wolf. Stroke: Phatophysiology, Diagnosis, and Management. Elsevier   

                Health  Sciences . 

 

JOEL A. DELISA, BRUCE M. GANS, WILLIAM L. BOCKENEK AND WALTER   

                R.FONTERA(2004)   Physical Medicine and Rehabilitation : Principles and   

                Practice.  Fourth Edition”,Sep 21, Lippincott Williams & Wilkins press, pp   

                1664. 

 

JAN-RICKARD NORREFALK M.D (2003).  How Do We Define Multidisciplinary        

                  Rehabilitation.  J Rehabil Med; 35; 100-101. 

   

JON ERIKSSON, MAJA J. MATARIC AND CAROLEE J. WEINSTEIN(2005).Hand of    

                   Assistive Robotics   for Post-Stroke Arm Rehabilitation. In Proc. IEEE 9
th

   

                    International Conference  on Rehabilitation Robotics; 22-24. 

 

 



140 

 

J. SPEICH, J. ROSEN . MEDICAL ROBOTICS.IN: G. WNEK, G. BOWLIN (2004),          

                    Encyclopedia    of Biomaterials and Biomedical Engineering, Marcel     

                    Dekker, Inc. pp. 983–993. 

 

KAPANDJI  (1970), a design framework for dexterous  robotic hand/ page 534-541. 

 

K.KIGUCHI , S.KARIYA AND K WATANABE (2003) Fuzzy   neurocontrol of   an     

                      exoskeletal  robot  for human elbow motion support,  Robotic &     

                       Automation,Page 3668-  3673. 

 

            KAMPER DG, CRUZ EG, SIEGEL MP (2003) Stereotypical fingertip trajectories during 

                    grasp. Journal of Neurophysiology Volume 4, 90:3702-3710.  

 

KREBS, H.I.; PALAZZOLO, J.J.; DIPIETRO, L.; FERRARO, M.; KROL J.(2003)   

                    RANNEKLEIV, K.; VOLPE, B.T. & HOGAN N. Rehabilitation Robotics:   

                    Performance-Based Progressive Robot-Assisted Therapy. Autonomous   

                    Robots, 15, 1, pp. 7-20. 

 

KREBS, H. I.; FERRARO, M., BUERGER, S.P., NEWBERY, M. J., MAKIYAMA, A.,    

                     SANDMANN, M.;LYNCH, D.; VOLPE, B. T. & HOGAN, N. (2004) 

                     Rehabilitation robotics: pilot trial of a spatial extension for MIT-Manus.   

                     Journal of NeuroEngineering and Rehabilitation. 1, 5, pp. 1- 15. 

 

KAHN, L.E.; ZYGMAN, M.L; RYMER, W.Z. & REINKENSMEYER, D.J.(2006)  

                     Robot- assisted reaching exercise promotes arm movement recovery in  

                     chronic  hemiparetic stroke: a randomized controlled pilot study. Journal of  

                     NeuroEngineering and Rehabilitation, 3, 12, pp. 1-13. 

 

KLEIM, J. A.; BARBAY, S. & COOPER, N.R. (2002) Motor learning-dependent   

                     synaptogenesis is localized to functionally reorganized motor cortex.   

                     Neurobio Lean Mem, 77, pp. 63-77. 



141 

 

 

 KLINE T., KAMPER D., & SCHMIT B(2005), "Control system for pneumatically   

                     controlled  glove to assist in grasp activities," in IEEE 9th International   

                     Conference on  Rehabilitation Robotics, pp. 78 – 81. 

       

      KHAIRUL AZLAN AB. RAHMAN (2011), Wireless Connection System on Mobile   

                           Robot for air   Quality  Data Capture: Popo-Bot.Thesis Master of Electrical-  

                          Robotics   Engineering,  Universiti  Tun Hussein Onn Malaysia. 

 

 

 

LUM, P.S.; BURGAR, C.G.; KENNEY, D.E. & VAN DER LOOS H.F.M.(1999)      

                  Quantification of force abnormalities during passive and active-assisted    

                  upper-limb reaching movements in 15 post-stroke hemiparesis. IEEE     

                  Transactions Biomedical Engineering. 46, 6, pp. 652-661. 

 

LUM, P.S.; BURGAR, C.G.; VAN DER LOOS, H.F.M.; SHOR, P.C.; MAJMUNDAR   

                  M.; YAP R. MIME(2006) robotic device for upper-limb neurorehabilitation in   

                  subacute stroke subjects: A follow-up study . J. of Rehab. Research &   

                  Development, 43,5, pp. 631-642. 

 

LIGHT, C.M.; CHAPPELL.(2000) Development of a lightweight and Adaptible   

                   multiple-axis  hand    prosthesis. MedicalEngineering and Physics. Pg.679- 

                   684.  

 

LUDOVIC DOVAT AND OLIVIER LAMBERCY. (1992)”HandCare: A Cable- 

                 Actuated Rehabilitation System to  Train Hand Function After Stroke”. IEEE  

                 Transactions on Neural Systems  And  Rehabilitation Engineering , Vol. 16,  

               No.6. 

 

 



142 

 

LOUREIRO, R.; AMIRABDOLLAHIAN, F.; TOPPING, M.; DRIESSEN, B. &  

                  HARWIN W (2003). Upper limb mediated stroke therapy - GENTLE/s   

                  approach.  Autonomous Robots. 15, pp. 35-51, 2003. 

 

M.K BROWN, (1985)“ A controlled Impedance Gripper,” AT &T TECH.J. Vol.64,   

                  no,4,pp.937-969. 

 

MATCHAR D.B., DUNCAN P.W.(1994) Cost of stroke. Stroke Clin Updates; 5:9-12.  

 

 M. J. JOHNSON, K. J. WISNESKI, J. ANDERSON, D. NATHAN, AND R.  

                    SMITH,(2006)."Development of ADLER: The Activities of Daily Living  

                    Exercise Robot," IEEE/RAS-EMBS International Conference on Biomedical   

                  Robotics and  Biomechatronics, Pisa, Italy,  pp. 254-259. 

 

M. DICICCO, L. LUCAS, AND Y. MATSUOKA (2004), "Comparison of control   

                     strategies for  an EMG controlled orthotic exoskeleton for the hand," in  

                       Proc. of IEEE International Conference on Robotics and Automation, , pp.   

                     1622 – 1627.  

 

            MUHAMMAD HAMISOLIHIN BIN ISMAIL,(2010) (Line Following Robots Using  

                                Bluetooth Communication).Thesis Bachelor of Electrical-Mechatronics  

                                Engineering,   Universiti Teknologi Malaysia.  

 

             MOHD KHAIRUL IKHWAN BIN AHMAD, (2009) (Manual-Autonomous Cooperation  

                                Robot using Sonar).Thesis Bachelor of Electrical Engineering, Universiti   

                             Tun Hussein Onn Malaysia . 

 

     M.J. BARTLETT, P.J. WARREN (2002). Effect of warming up on knee proprioception    

                       before  sporting    activity. Br. J. Sports Med.; 36:132-134. 

 

 



143 

 

NICOLAS GORGES, ANDREAS J. SCHMID, DIRK GAGER AND HEINZ  

                    WARN(2008) “Grasping and Guiding   a   Human with a Humanoid Robot”  

                     8th IEEE-RAS International Conference on  Humanoid Robots , Daejeon,   

                   Korea.  

 

             NUDO, R.; MILLIKEN, G.; JENKINS, W. & MERZENICH M.(1996) Use-dependent   

                                alterations of   movement representations in primary motor cortex of adult   

                            squirrel     monkeys. J.  Neurosci, 16, 2, pp. 785-807.  

 

 

N.DECHEV, W.L.CLEGHORN,S.NAUMANN (2001).”Multiple finger, passive   

                    adaptive grasp  prosthetic hand”. Mechanism and Machine Theory 36-1157-  

                   1173. H.Kawasaki and T.Komatsu,”Development of Anthropomorphic   

                    Robot Hand : Gifu HandI”. J. of Robot and Mechatronics, Vol. 11, No.4,  

                    pp. 269- 273. 

 

NANCY ET. AL.  (2000): An Evaluation of  Early  Supported Discharge for Stroke.  

                    Stroke;31;1016-1013;  Journal of The  American Heart Association. 

 

            O. KERPA, D. OSSWALD, S. YIGIT, C. BURGHART, AND H. WOEM,(2003) "Arm-   

                                 hand control by tactile sensing for human robot co-operation" in      

                                Proceedings of   Humanoids . 

 

PLETTENBURG, D.H (1998) Grasp Force Optimization in the Design of an  

                    underactuated Robotic   Hand, Volume 5, Publication  page 2276- 2281. 

 

           PONS JL, CERES R, ROCON E, REYNAERTS D, SARO B, LEVIN S, VAN(2005)   

                                 MOORLEGHEM W: Objectives and technological approach to the   

                                 development of   the multifunctional    MANUS upper limb prosthesis.   

                                 Robotica, 23:301-310. 

           



144 

 

            PYLATIUK C, MOUNIER S, KARGOV A, SCHULZ S, BRETTHAUER G(2004):  

                                Progress in the development  of  a multifunctional hand prosthesis. Proc  

                              IEEE EMBS Int Conf,   2:4262-4263. 

 

 

PETER S.LUM, CHARLES G. BURGAR , PEGGY C. SHOR, MATRA               

                   MAJMUNDAR, MACHIEL VAN DER  LOOS.(2002)” Robot Assisted  

                    Movement  Training Compared With Conventional Therapy  Techniques   

                    for the Rehabilitation of Upper-Limb Motor Function After Stroke”.   Arch.  

                    Phys. Med. Rehabil. Vol. 83.  

 

PLAUTZ, E.J.; MILLIKEN, G. W. & NUDO, R J(2000). Effects of repetitive motor   

                  training on movement representations in adult squirrel monkeys: role of use  

                  versus   learning. Neurobiol. Learn. Mem., 74, pp. 27-55. 

 

PASCUAL-LEONE, A.; NGUYEN, K.T.; KOHEN, A.D.; BRASIL-NETO, J.;   

                  CAMMAROTA, A. & HALLETT M (1995). Modulation of muscle responses   

                  evoked by transcranial magnetic stimulation during the acquisition of new fine   

                  motor skills. J. Neurophysiol. 74, pp. 1037-1045. 

 

     P.LUM ET AL.(2002)  Robotic devices for movement therapy after stroke: current status    

                      and challenges to clinical acceptance. Top Stroke Rehabil ;8;40-53. 

     

P.L.CHEN, R.S.MULLER, AND R.M WHITE, (1980)“ Thin Film ZnO-Mos   

                  Transducers with virtually de response,” in Proc.IEEE ultrason Symp,   

                   Nov.,pp.945-948-1980. 

      

 ROHRER B. ,FASOLI S. , KREBS H.I. ,HUGHES R. ,VOLPE, FRONTERA W.R. ,    

                   STEIN J., HOGAN N (2002). Movement Smoothness Changes during Stroke    

                  Recovery. The Journal of Neuroscience, 22/18:8297–8304.  

 



145 

 

 

R. VINET, AND. Y.N. BEAUNDRY,(1987) Design methodology  for a   multifunctional  

                  hand prosthesis, J. Rehab.Res. Dev. 32, 316–324. 1995. 

 

RAJIV AND DOSHI (1992) The design and    development of a gloveless                     

              Endoskeleton prosthetic hand. Journal of Rehabilitation Research and                     

               Development. Vol. 35 No. 4, Pages 388-395.   

 

ROY ET.AL. (2009) A Combined sEMG and Accelerometer System for  

                   Monitoring Functional Activity in Stroke. ieee transactions on neural  

                   systems and rehabilitation  engineering, vol. 17, no. 6. 

 

 RAJIV AND YEH, CLEMENT. (1990)The design and    development of a gloveless   

                 endoskeletal prosthetic hand. Journal of  Rehabilitation Research and  

                  Development. Vol. 35 No. 4, Pages 388-395.   

                 . 

 

RAMACHANDRAN V.S. AND ERIC L.ALTSCHULER.(2009)”The use of visual  

                   feedback, in   particular mirror visual feedback, in restoring brain function”..   

                   Mitchell  S.W.”Injuries of nerves and their consequences”. Philadelpiha: J.B.  

                 Lippincott;  1872. Brain 132; 1693-1710. 

 

 RAMACHANDRAN V.S AND MITCHELL S.W. (2000) “Plasticity and functional  

                 recovery in neurology”.Clin Med;  5; 368-73. 

 

RAMACHANDRAN V.S., HIRSTEIN W(1998), “The perception of phantom limbs”.   

                  The D.O.Hebb lecture. Brain 121; 1603-30.  

 

RAMACHANDRAN V.S,(1995)”Touching the phantom limb”. Nature; 377; 489-90.  

 

 



146 

 

     ROGER M. ENOKA (2008). Neuromechanics of human movement. Human Kinetics. 

   

    RADZI ET.AL ,(2011) “Design and Development of ArmRehabilitation Monitoring    

                    Device”, IFMBE proceedings: vol. 35, pp. 781-784, 5
th

  Kuala Lumpur   

                    International   Conference on Biomedical Engineering (Biomed), Kuala   

                      Lumpur, Malaysia,   in conjuction with the 8th asian Pacific Conference on   

                      Medical and Biological  Engineering APCMBE  Springer-Verlag Berlin   

                      Heidelberg-20-  23. 

 

          OLIVER AMFT ET AL (2009) Sensing Muscle Activities with Body-Worn Sensors.      

                              International Workshop on Wearable and Implantable Body Sensor Networks,   

                           IEEE Computer Society. 

 

 

            SMITH ET EL AL. (1996) Application Profiles for learning Publication, Page  

                                 242-246. 

 

SUBRATA KUMAR KUNDU, (2009) Estimation of human operational feeling level 

for a lever  manipulation task using shoulder angle and manipulability, page 

1918-1924. 

 

S.-E. BAEK, S.-H. LEE, J.-H. CHANG,(1999) Design and control of a robotic finger for    

                  prosthetic hands, Proc. Int. Conf .Intelligent Robots and Systems 113-117.  

 

 SPIRES MC, MINER.(2000) Upper Extremity Amputation and Prosthetic 

Rehabilitation. Grabois M, ed. Physical Medicine and Rehabilitation: The 

Complete Approach: 549-582.  

 

 SARI AVIKAINEN, ANDREAS WOHLSCHLAGER, (2003) “Impaired Mirror-Image 

Imitation in Asperger and High-Functioning Autistic Subjects”. Current 

Biology, Vol.13, 339-341.  

http://ieeexplore.ieee.org/xpl/articleDetails.jsp?tp=&arnumber=5642268&queryText%3Dsubrata+kumar+kundu
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?tp=&arnumber=5642268&queryText%3Dsubrata+kumar+kundu


147 

 

 

 

STEIN R.B., CODY F.W., CAPADAY C. (1988) the trajectory of human wrist  

                   movement. J. Neurophysiol, 59:1814-1830. 

 

SOK, JIN-HWAN, AN, TAE-HEE, KIM, JUN-HONG, PARK, IN-MAN, HAN, SUNG-

HYUN.(2010)  Title: Aflexible control of robot hand with three fingers IEEE- 

Control Automation and Systems ICCAS, 2010 International Conference on  

Page-2094-2098-27-30. 

 

 S.LEE SARIDIS, G.N.GRAHAM,(1997) An integrated syntactic approach and  

                 suboptimal   control for   manipulators and prosthetic arm volume 18, ,Page  

                  257-262. 

            

           TETSUYA MOURI, HARUHISA KAWASAKI, & KATSUYA UMEBAYASHI,(2005)   

                    Developments of New  AnthropomorphicRobot Hand and its Master Slave      

                 System”  IEEE/RSJ International   Conference on Intelligent Robots and     

                 Systems. 

 

 TAYLOR C.L, CRAIG L, TEN (1997) Years after, enduring lesson learned from mars      

                    pathfinder, -page 1-7. 

    

     TEMPLEMAN,(2008) G. The Competition Car Data Logging Manual, Veloce publisher. 

 

             TAKAHASHI C. D., DER-YEGHIAIAN L., LE V. H., & CRAMER S. C,(2005) "A  

                                robotic device for  hand motorr therapy after stroke” in IEEE 9th  

                                International Conference on   Rehabilitation Robotics, pp. 17 – 20.  

 

             T .MURPHY, D. LYONS AND A HENDRIKS (1993) Stable Grasping with a Multi- 

                                fingered Robot  Hand: A Behavior-Based Approch. IEEE/RSJ  international   

                                Conference on  ntelligent Robot and system, Yokohama, Japan 1993. 



148 

 

 

 

             TITLE OF THE WEB: THE I-LIMB HAND.WEB ADRESS (2011) Complete url:   

                                 http://www. touchbionics.com/i-LIMB/introduction.   

 

             T. YOSHIKAWA,(1990) Foundations of Robotics. Cambridge, MA: M.I.T. 

 

 

              V.M. ZATSIORSKY (1998) In contacst to robots, in human   internal and  manipulation   

                                   forces are coupled. Rehabilitation Robotics  ,page   404-407. 

 

  

           WEIR R, MITCHELL M, CLARK S, PUCHHAMMER G, HASLINGER M,   

                                GRAUSENBURGER R, KUMAR N, HOFBAUER R, KUSHNIGG P,   

                                     CORNELIUS  V, EDER M, EATON H, WENSTRAND D (2008): The  

                                intrinsic hand - a 22 degree of   freedom  artificial hand  - wrist   

                                replacement. ProcMyoelectric Controls/Powered   Prosthetics      

                                Symposium, 233-237. 

 

             WOOD-DAUPNEE, S.S.SHAPIRO, E.BASS, C.FLETCHER, P.GEORGES,   

                                 V.HENSBY AND B.MENDELSOHN(1984) A randomized trial of team  

                                 care  following  stroke. Stroke 15 - 864- 872. 

 

              WADE, D.T. AND R.LANGTON HEWER (1985).Hospital admission for acute stroke:   

                                 who, for  How   long, and to what effect J. Epidemiol. Commun. Health  

                             39 -347- 352 

 

 

             ZEESHAN OMER KHOKHAR, ZHEN GANG XIAO, CORMAC SHERIDAN,   

                                 CARLO MENON(2009)  A novel wrist rehabilitation/assistive device. IEEE  

                               13
th

  International Multitopic  Conference,  pp. 1-6-2009. 



149 

 

 

             ZULHILMI BIN SABRI , (2011)Tele-Operation Four Omni Wheel Mobile  

                                Robot.Thesis  Bachelor  of  Electrical Engineering, Universiti Tun Hussein  

                             Onn Malaysia  -2011.  

 

 




