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ABSTRACT: Service robots such as vaccum cleaning robots are finding their places in the household appliances. This
paper presents the human computer interaction method (HCI) for the user to command the robot to move to the specific
location in the home environment to perform the specific task. The performances of the proposed detectors are
validated with a set of test images with cluttered background. The proposed method controls the robot without the need
for the user to wear any input devices.
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ILINTRODUCTION

Recently, many consumer electronics, including digital game devices, provide an easy and intuitive environment for
users by adapting input technology which recognizes behaviors. These interface technologies which recognize user
behaviors can be classified as sensor-based or vision-based methods. Maneuvering of robots in home or office
environment is an active research area, recently. Automatic maneuvering of the robot requires human-machine
interaction. Human computer interaction (HCI) technologies are used for the purpose of interaction. Vision-based HCI
technology is preferred in household appliances as it will reduce the complication of wearing any external sensors or
using specific input devices. Hand detections are the important building block for vision-based HCI

In this paper, we propose the vision-based HCI method to control the robot. In this method, we use different hand
postures to specify different commands. Based on the detected command, the robot moves to the room and completes
the task. We assume a robot is in home or office environment where rooms are separated by walls. We use different
hand postures to specify six different commands. Based on these commands the robot moves. Detection of typical
objects such as faces, eyes, or license plates is not usually affected by background. For the gesture recognition the
image processing concept is used.

I.GESTURE RECOGNITION

Gesture recognition is the process by which gestures made by the user are used to convey the information or for device
control. In everyday life, physical gestures are a powerful means of communication. A set of physical gestures may
constitute an entire language, as in sign languages. They can economically convey a rich set of facts and feelings. A
primary goal of Gesture recognition research is to create a system which can identify specific human gestures and use
them to convey information or for device control. Interface with computers using gestures of the human body, typically
hand movements. In gesture recognition technology, a camera reads the movements of the human body and
communicates the data to a computer that uses the gestures as input to control devices or applications. Gesture
recognition is a topic in computer science and language technology with the goal of interpreting human gestures via
mathematical algorithms. Gestures can originate from any bodily motion or state but commonly originate from the face
or hand. Current focuses in the field include emotion recognition from the face and hand gesture recognition. Many
approaches have been made using cameras and computer vision algorithms to interpret sign language. There are
different types of gestures such as hand, face (emotion), body gestures etc. To identify and recognize these gestures
there are different ways of gesture recognition such as:

e Hand Gesture Recognition
e Face (Emotion) Gesture Recognition
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e Body Gesture Recognition

Data Gestlue Features Recognition
Acquisition Moclehno Extraction Stage

111.SYSTEM DESIGN

In this system, we propose a vision-based human computer interface method to control cleaning robots. We assume a
cleaning robot is in home or office environment where rooms are separated by walls. A user points to a specific room
with his or her hand, and the robot understands the user's gesture.

Here, different hand postures are used to specify different commands, which are combinations of three directions and
an over the wall flag. Base on the detected command, the robot determines which room to move to and to clean. The
cleaning robot is equipped with the android device on the front side, the device will capture the hand gesture and the
result will be transmitted to the hardware kit through Zigbee connectivity. According to the instructions the robot will
reach the destination and perform the desired task. As this system is robust, the user is not required to wear any input
devices over his body parts.

The detailed description can be explained with the help of block diagram.
oy
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Fig. 2 Block diagram

The cleaning robot consists of a camera which is required for capturing the hand directions provided by the user. This
is the interface of the robot with the user. The hand gestures captured will be transmitted to the hardware kit. The
communication between the android device and the hardware kit is by ZigBee. Once the gesture is recognized, the
driver will move the robot motors.

The controller used for this purpose is Atmega 32. A device driver is a computer program that operates or controls a
particular type of device that is attached to a system. Here, it will provide a software interface to the hardware device
enabling the system to access the hardware functions. An H-bridge is an electronic circuit that enables a voltage to be
applied across a load in either direction. In the robotics it is used to allow the DC motor to run forwards and backwards.
The H-bridge arrangement is generally used to reverse the polarity of the motor.
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IV.SOFTWARE DESIGN

The hand gesture will be recognized and a unique code will be sent to the AVR controller. The instructions according
to the code will be sent to the robot, and the robot will perform the desired task.
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Fig. 3 Flowchart

The hand gesture recognition system consists of three major parts: palm detection, hand tracking, and trajectory
recognition. The hand tracking function is trigged when the system detects an opened hand before the camera. The java
code is written for gesture recognition.

V. CONCLUSION

This project provides a vision based control method for a cleaning robot to navigate to a specific location in home
environment. The cleaning area control is simulated with real-world video sequences. The proposed method effectively
controls a cleaning robot without the need for a user to wear or employ any input devices.

In recent years, the gesture control technique has become a new developmental trend for many human-based electronics
products. This technique let people can control these products more naturally, intuitively and conveniently. This
scheme can be applied to be the human-machine interface for users to control some service system just by their hands.

REFERENCES
[1] S. Saeedi, L. Paull, M. Trentini, and H. Li, “Neural network-based multiple robot simultaneous localization and mapping.” IEEE Trans.
Neural Networks, vol. 22, no. 12, pp. 2376-2387, 2011.
[2] Y. Xue, and T. Xu, "An optimal and safe path planning for mobile robot in home environment advanced research on computer science and

information engineering,” Communications in Computer and Information Science G. Shen and X. Huang, eds., pp. 442-447: Springer Berlin
Heidelberg, 2011.

Copyright to IJAREEIE DOI: 10.15662/1JAREEIE.2015.0410092 8373



ISSN (Print) : 2320 — 3765
ISSN (Online): 2278 — 8875

e

International Journal of Advanced Research in Electrical,
Electronics and Instrumentation Engineering
(An ISO 3297: 2007 Certified Organization)
Vol. 4, Issue 10, October 2015

[3] Y. Chai, S. Shin, K. Chang, and T. Kim, “Real-time user interface using particle filter with integral histogram,” IEEE Trans. Consumer
Electronics, vol. 56, no. 2, pp. 510-515, 2010.

[4] D. Lee, and Y. Park, “Vision-based remote control system by motion detection and open finger counting,” IEEE Trans. Consumer
Electronics, vol. 55, no. 4, pp. 2308-2313, 2009.

[5] S. Y. Cheng, and M. M. Trivedi, “Vision-based infotainment user determination by hand recognition for driver assistance,” IEEE Trans.
Intelligent Transportation Systems, vol. 11, no. 3, pp. 759-764, 2010.

[6] Y. V. Parkale, “Gesture based operating system control,” 2nd Intl. Conf. Advanced Computing & Communication Technologies, pp. 318-
323, January 2012.

[7] N. H. Dardas, and N. D. Georganas, “Real-time hand gesture detection and recognition using bag-of-features and support vector machine
techniques,” IEEE trans. Instrumentation and Measurement, vol. 60, no. 11, pp. 3592-3607, 2011.

[8] X. Shipeng, and P. Jing, “Hand detection using robust color correction and gaussian mixture model, ” 6th Intl. Conf. Image and Graphics,
pp. 553-557, August 2011.

[9] J. Guo, Y. Liu, C. Chang, and H. Nguyen, “Improved hand tracking system,” IEEE Trans. Circuits and Systems for Video Technology,
vol. PP, no. 99, pp. 1-1, 2011.

[10] P. Viola, and M. Jones, “Rapid object detection using a boosted cascade of simple features. ” Proc. The 2011 IEEE Computer Society

Conf. Computer Vision and Pattern Recognition, pp. 1-511-1-518 vol.1.

Copyright to IJAREEIE DOI: 10.15662/1JAREEIE.2015.0410092 8374



