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Abstract : There are many techniques for hand recognition. Each suited for certain 

applications due to their form factor and needs. The most popular is vision-based 

system by using either single or multiple cameras. Not to forget, Kinect and Leap 

Motion Controller also part of vision-based system. The problem of the architecture 

is the user must be in front of the camera in order for the system to recognize any 

hand motions which limit the portability of the system. Furthermore, precision of 

image processing techniques using cameras are susceptible to illumination of 

background. The aim of this study is to document the potential of applying sEMG at 

forearm together with the effectiveness of sensory glove as the input to a hand gesture 

system. The sEMG will record the information produce during forearm muscle action. 

The flex sensors attached on the glove will produce the biofeedback of the fingers by 

tracking fine movement of finger joints. This will monitor and measure the subject’s 

Flexor Digitorum Superficialis signal when performing hand movements. The subject 

need to wear a glove with flex sensors fixed at every finger which allow simultaneous 

measurement of the flexion and extension force.  Both systems are coupled with a 

microcontroller that transmit the information gathered from activities to a computer 

for recording and analysis purposes. Hand gestures are widely applied on different 

type of applications, ranging from human safety, such as warning, controlling, and 

directing (robot/human), to pleasure, such as sports and games. In addition, hand 

gesture system is vastly used as a communication tool between hearing impaired 

person and normal person, thru the usage of sign language. This study will help to 

develop better hand gesture system that leads to efficient application especially in 
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reducing the communication gap between the deaf community and normal people 
without neglecting the system’s portability. 

Keywords: Hand Gesture Recognition, Wearable Sensing Glove, 

Electromyography, Flex Sensors  

 

1. Introduction 

Hand gesture recognition is regarded to be a significant aspect of with the advancement of today's 

technology and because humans naturally utilize hand gestures in their communication process to 

express their intentions [1]. From this study, it turns to be that there are a few popular techniques used 

to document hand gesture recognition, i.e., Microsost Kinect [2], Leap Motion Controller (LMC) [3] 

and web camera / video camera [4] (Figure 1). 

However, according to McIntosh [5], these techniques and studies suited to certain applications 

due to their accuracy and form factors. Wu, J et al. [6] are exploring a hand gesture recognition system 

that is portable yet effective and to be used by the hearing impaired person as a communication tool 

with the normal person. The aim of this research is to investigate the effectiveness of surface-mounted 

EMG (sEMG) paired with sensory glove in detecting the forearm muscle activity and flexes of finger 

joints because many hand gesture include both these forms of movement. 

 

Figure 1: (a), (b) and (c) proposed techniques by researchers while (d) portable device to communicate 

with others 

2. Materials and Methods 

Electromyography-based hand-gesture identification is more difficult to execute compared to flex 

sensor of the sensory glove (Figure 2). It is a challenge to position the 3 electrodes at a good location 

in order to produce and record the muscle respond. The readings from both sensors were fed into a 

computer. Every single data captured were compared in order to study the pattern and to check whether 

its viable for this project or not. 
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Figure 2: Hand gesture system experiment setup for both 

3. Results and Discussion 

This study demonstrated the  combination of flex sensory glove and sEMG managed to produce 

substantial information by visualizing the forearm muscle electrical activities and joint flexion.  The 

results of flex sensors that attached to the sensing glove was documented in Figure 3a. The subject was 

required to produce gesture of a few numbering system i.e., gesture number 1, gesture number 2, etc. 

Figure 3b shows the reading of sEMG. The sensors was attached to the subject’s wrist and performed 

two different motions; abduct and adduct. This result also led us to widen the subjects and testing 

parameter which we believe, by doing this, the gesture recognition system’s will be more sensitive to 

any input.  

 

Figure 3: Visual information from muscle and fingers’ joint 

4. Conclusion 

In this study, we have proposed a system based by using sEMG and flex sensor glove for hand 

gesture recognition. Eventually, the system accuracy is still under diagnose, since the study is still in 

first phase of extracting the reliable information from the muscle and fingers. Despite of that, up next 
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is to conduct feature extraction to the information before any standard pattern recognition techniques 

can be applied. Finally, judging from the hardware setup, it can ensure that the final product is portable 

enough for deaf person to carry around and use it. 
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