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THE ENVIRONMENTAL COGNITION AND AGILELY SERVICE IN HOME SERVICE ROBOT INTELLIGENT SPACE BASED ON MULTI-PATTERN INFORMATION MODEL AND ZIGBEE WIRELESS
SENSOR NETWORKS

ABSTRACT
Environment cognition and information communication networks are two important technologies in the study to intelligent space oriented to home service robot. This paper is concerned with constructing a prototype intelligent home environment for home service robot. The cognition to the environment can be realized through mUlti-pattern information model. Based on the characteristics of ZigBee protocol, ZigBee technology is used to construct a wireless sensor and actor network to realize the information sharing and transmission. ZigBee wireless sensor and actor network builds an information bridge for the components in the intelligent space, the spatially distributed devices are connected together seamlessly. Combination with the intelligent space, service robot can improve its performance with "light-packs" and provide smart and agilely service.

INTRODUCTION
With the development of robot technology, many research has put their attentions on the filed of home service robot. It is necessary for robots to enter the home and provide service for human. For home service robot, how to percept the environmental change, understand human's behaviour and provide autonomous, accurate and intelligent home service work in complicated and various home environments becomes a problem which needs to be solved quickly.
 However, an very important basis for robot to complete these tasks is to obtain the environment information. With the development of sensor technology, currently, in classical robotic platform, the main method for robot to get these information is by equip camera and many expensive sensors on the robot. Tasks such as location, navigation and decision are made by robot through complex algorithm with huge data. At same time, information (such as environmental information and human behaviour) obtained by the robot with its onboard sensors is limited and the accuracy is depended on the performance of sensors. 
In this case, while facing to unstructured home environment, robot must process mass information and many dynamic disturbances. This unstructured home environment takes great challenge to the robot performance, an increase robot's manufacturing cost and becomes a bottleneck of expanding application for service robot. Intelligent space is a new research field; it integrates information, intelligence, understanding and decision control. Intelligent space can provide a good ecological space to home service robot's task understanding, execution and human-robot interaction. Combining with the intelligent space technology, without adding more sensors on home service robot, robot can obtain more comprehensive environmental information, perceive human and objects in space more completely. 
Robot can work in complex environment with "light packs". With this method, robot can complete many tasks which can't be solved depending on its onboard sensors. At same time, intelligent space can be used as a common platform for multi-service robot systems. Multi-unit and multi-type service robots can work in the same platform with "light packs", share the information resources. The mode of home service robot combining with intelligent space is inevitable trend. Robot can improve its environmental cognition ability through the ubiquitous intelligence in intelligent space. This can expand application fields of service robots and speed up its development.
In this paper, we introduced the architecture of the intelligent space oriented to home service robot in our laboratory, the heterogeneous networks is also introduced. There are many ways to realize the environmental cognition, we focus on how to complete the information representation with intelligent artificial landmarks and how to fuse these information to realize the deep environmental cognition. At last, many smart and agilely services provided by the robot in intelligent spac were given.
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HARDWARE USED
1. TEMPERATURE SENSOR
2. HUMIDITY SENSOR
3. Controller
4. LCD DISPLAY
5. RFID READER
6. ZIGBEE
7. RELAY
8. FAN
9. TV
10. DC MOTOR
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