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I. OVERVIEW

Automatic sign language recognition plays an important

role in communications for sign language users. Most existing

sign language recognition systems use single sensor input.

However, such systems may fail to recognize hand gestures

correctly due to occluded regions of hand gestures. In this

work, we propose a novel system for real-time recognition

of the digits in American Sign Language (ASL) [1]. The

proposed system [2] utilizes two Leap Motion sensors [3]

to capture hand gestures from different angles. Sensory data

are preprocessed using a multi-sensor data fusion approach

and ASL digits are recognized in real-time from the fused

data using Hidden Markov models (HMM) [4]. Experimental

results of the proposed sign language recognition system

demonstrates its improved performance over single sensor sys-

tems. With a low implementation cost and a high recognition

accuracy, the proposed system can be widely adopted in many

real world applications and bring conveniences to world-wide

ASL users.

II. VISITOR EXPERIENCE

In the live demonstration, the system can perform hand ges-

ture recognition without the necessity to perform calibrations

Fig. 1. The setup of the proposed system with 2 Leap Motion sensors.

beforehand. Classified results will be displayed on screen in

real-time. Visitors will have the opportunity to interact with

the system.

III. DEMONSTRATION SETUP

For a smooth execution of the proposed system, it is recom-

mended to use a computer unit with following configurations:

Windows 7/8 or Mac OS X 10.7 Lion, AMD Phenom II or

Intel Core i3, i5, i7 processor, 4 GB RAM, and two USB

2.0 ports. Two Leap Motion sensors are required for gesture

recognition. An illustration of the setup is shown in Fig 1.

IV. SUMMARY

Identifying sign language is challenging as small changes

on a gesture could alter a sign completely. In this work, a

gesture recognition system for ASL digits based on HMM

using multiple depth sensors is proposed. To improve gesture

recognition accuracy, measurements obtained from different

sensors are fused using Kalman filters. A set of HMMs are

used for gesture recognition. Experiment results show that the

proposed system with multiple depth sensors can provide a

higher average recognition accuracy than its counterparts’ with

a single sensor.
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