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    Abstract- In this paper an accelerometer based portable device 

for digit and gesture recognition is being presented.  The 

recognized data will be displayed on the monitor. A speech 

module is also embedded. The system finds its application in 

assisting patients. Apart from its HCI and gaming applications, it 

can be incorporated to assist the communication of deaf and 

dump with the visually challenged people. The digital pen 

consists of a tri-axial accelerometer, a microcontroller and a 

display unit. The system operates with microcontroller as its 

heart. The system is capable of identifying the digits written on 

air, display it on PC and also give a voice corresponding to the 

digit written.  Users can use the  pen  to  write  digits  or  make  

hand  gestures,  and  the accelerations of hand motions measured 

by the accelerometer are transmitted  to  a  computer  for  online  

trajectory recognition. The digital pen can also control the 

operation of other devices. Here a fan and light are made to turn 

on and off with the aid of gestures made by the digital pen. As a 

future application more devices can be controlled with its aid. 

  

    Index Terms- Accelerometer, gesture recognition, intelligent 

environment, microcontroller, trajectory motion recognition.  

 

I. INTRODUCTION 

here are a number of technologies thriving for human 

computer interaction or human machine interaction such as 

speech recognition, vision-based gesture recognition and tablet 

types of devices. These devices facilitate the intercommunication 

between humans and machine more freely and without the use of 

traditional keyboards or mouse or remote controls. Gesture or 

trajectory recognition based on inertial devices is an original, 

direct human-computer interacting way, because the motion of 

limbs is driven by the force from muscles and the inertial devices 

could detect the outcome of the force, say acceleration and 

angular velocity, directly, so people could even use them without 

any distraction all the time. 

 

A significant advantage of inertial sensors for general motion 

sensing is that they can be operated without any external 

reference and limitation in working conditions. However, motion 

trajectory recognition is relatively complicated because different 

users have different speeds and styles to generate various motion 

trajectories. Thus, many researchers have tried to narrow down 

the problem domain for increasing the accuracy of handwriting 

recognition systems [1]. 

II. PROJECT DESCRIPTION 

    This paper presents a digital pen based system to find out the 

trajectory of the written digits and gestures. As a HMI 

application to this device, various gestures are used to turn on 

and off other devices.  

 

    Microcontroller is the heart of this system. AVR ATmega32 is 

the microcontroller used in this paper. Microcontroller is being 

programmed in embedded C language and is being simulated in 

AVR Studio 5. The input device to this microcontroller is a three 

axis accelerometer. The accelerometer is used to measure the 

acceleration signals with respect to x, y and z axis. The 

acceleration values are displayed on the LCD Display.  

 

    The working of the system is as follows. The entire working 

can be said to have two parts - Digit recognition part and the 

device control part. The digital pen can identify the digits from 

zero to seven and display it on a PC. Also a voice module and 

loud speaker is being attached to the system to give a voice 

output of the digits written and displayed. The single APR 

module can only store and output eight signals. So the 

recognition of only eight digits – zero to seven are only carried 

out in this paper. The trajectories of the digits are shown in Table 

1. This system facilitates the communication between deaf, dumb 

and the blind.The device control part aims at giving a further 

application to this pen. So it aimed of a human machine 

interaction one. The digital pen can be used to control other 

machines like fan, light etc. Four gestures where used – up, 

down, right and left. Table 2 shows the various gestures used.  

 

    These gestures can turn on and off a light and fan respectively. 

In future further more devices can also be incorporated. This can 

thus find application in assisting disabled or physically 

challenged people to communicate easily with the surroundings. 

This device thus provides a tool for an intelligent environment. 

T 
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III. RESULTS 

    The programming language used in this project is Embedded 

C. The code was written and simulated in AVR Studio 5. The 

code was loaded to the microcontroller. The device successfully 

recognized digits zero to seven. The digits were displayed on the 

PC. The four gestures used in this project turned on and off the 

light and the fan. A survey was conducted among 20 people (10 

male and 10 female) to check the efficiency and accuracy of the 

system. Table 3 and 4 gives the survey report and the accuracy 

rates. 

 

 

 

 

 

 

 

Table 3 Survey Report 

 

Digit/Gesture Male Female Total 

0 9 10 19 

1 10 8 18 

2 8 9 17 

3 8 9 17 

4 7 8 15 

5 8 8 16 

6 8 10 18 

7 8 9 17 

 10 10 20 

 10 10 20 

 10 10 20 

 10 10 20 



International Journal of Scientific and Research Publications, Volume 5, Issue 7, July 2015      3 

ISSN 2250-3153   

www.ijsrp.org 

 

Table 4 Accuracy Rates 

 

Digit/Gesture Accuracy (%) 

0 95 

1 90 

2 85 

3 85 

4 75 

5 80 

6 90 

7 85 

 100 

 100 

 100 

 100 

 

 

IV. CONCLUSION 

    This paper has presented an accelerometer based framework 

that can that can be utilized for acceleration-based handwriting 

and gesture recognition. The proposed system is utilized for digit 

and gesture recognition and thus it is an effective tool for HCI 

applications.  

 

    Users can use the pen to write digits or make hand gestures as 

shown in Table 1 and 2, and the accelerations of hand motions 

are measured by the accelerometer. The recognized digits are 

displayed on a computer for further applications. So, by changing 

the position of accelerometer users can show the numerical 

characters on the PC. The voice recognition system identifies the 

digits that are being identified. The voice recognition module and 

the loud speaker output the digit that is being recognized. 

 

  

REFERENCES 

[1] Jeen-Shing Wang, Member, IEEE, and Fang-Chen Chuang, "An 
Accelerometer-Based Digital Pen With a Trajectory Recognition Algorithm 
for Handwritten  Digit and Gesture Recognition", IEEE TRANSACTIONS 
ON INDUSTRIAL ELECTRONICS, VOL. 59, NO. 7, JULY 2012. 

[2] Shiqi Zhang, Chun Yuan, Yan Zhang,"Handwritten Character Recognition 
Using Orientation Quantization Based on 3D Accelerometer" 

[3] Zhenyu He, Computer Center, Jinan University, Guangzhou, China, 
"Accelerometer Based Gesture Recognition Using Fusion Features and 
SVM", JOURNAL OF SOFTWARE, VOL. 6, NO. 6, JUNE 2011. 

[4] Ruize Xu, Shengli Zhou, and Wen J. Li, Fellow, IEEE, "MEMS 
Accelerometer Based Nonspecific-User Hand Gesture Recognition", IEEE 
SENSORS JOURNAL, VOL. 12, NO. 5, MAY 2012. 

[5] Z. Dong, U. C. Wejinya, and W. J. Li, “An optical-tracking calibration 
method for MEMS-based digital writing instrument,” IEEE Sens. J., vol. 
10, no. 10, pp. 1543–1551, Oct. 2010. 

[6] L. Bao and S. S. Intille, Activity recognition from user-annotated 
acceleration data, Pervasive, Lecture Notes in Computer Science, no. 3001, 
pp. 1–17, 2004. 

[7] Stephen D Senturia, Microsystem Design, Kluwer Academic Publishers, 
New York. 

[8] L. L. Faulkner, James J. Allen, Micro Electro mechanical system design, 
Taylor & Francis Group, LLC,2005 

AUTHORS 

First Author – Rinku Raichel Thankachan , MTech VLSI and 

Embedded Systems, Musaliar College of Engineering and 

Technology, rinkuraichel@gmail.com 

Second Author – Joseph John, MTech VLSI and Embedded 

Systems, St Thomas College of Engineering and Technology, 

josephjohnmzc@gmail.com 

 

 

 

 


