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UWRP

UWRP is a multi-purpose wireless robotic platform designed to be easy upgradeable with an infinite number of possibility's. It's uses are also infinite: home surveillance, educational system, medical or even military. The core of the platform is built on several international standards to be compatible with a wide number of accessories available globally at any electronics store. By just unplugging a old part and plugging a new one you can change the robot to be used in another way. Also the robot has multiple programmed connectors so you don't really need to unplug anything. Changing the electric motors for example can make from a high-torque slow-moving robot to a very fast one. Changing the servos of the robotic arm with more powerful ones can make the robot capable of raising much heavier objects. Plugging a wireless thermal camera can make UWRP suitable to find victims in a place where humans can not have access and so on. The robot is controlled by a computer application but by changing the wireless adaptors you can control it from a cell phone via Bluetooth or with Wi-Fi from everything that has this feature. The production price of the current configuration is about 250$ which is several times lower than the price of comparative products available on the market.











Development 

The main idea of UWRP was to build a robot suitable for more than one purpose. There are a lot of products on the market that can do just one thing and nothing more. UWRP on the other hand is different, the same hardware and software can be used for different needs. Initially the robot was an R/C one but now autonomous functions are in development such as movement tracking and area mapping. 
The robot can be wirelessly controlled from any Windows based PC with an USB port via the wireless interface developed specifically for UWRP and the R/C software developed for the same reason.
Until now the construction and programming if the robot took about 2 months. New functions are in development so the total time is not yet available.




The Robot

UWRP in the current state



In the current configuration, UWRP moves on tracks with an differential drive system powered by 2 electric motors, contains a wireless camera for live imaging, sonar and infrared rangefinders for mapping and object tracking, digital compass and accelerometer for mapping and self-safety and a robotic arm for picking, lifting and moving objects. 

	

Wireless System

Built on international standards, UWRP's wireless system can be also upgraded to fit specific needs. There are many options available: Bluetooth, Wi-Fi, Satellite with ranges from 10 meters to kilometers or even more. The standard mounted emitters/receivers are the Xbee Pro series 2 modules with a range of 1600 meters outdoor. This modules communicate through UART standard with the robot's main board . This standard is available in almost all wireless modules so replacing the current system is not a problem. You can simply disconnect this module and connect another more powerful one!

Camera

The wireless camera mounted on UWRP transmits live video so you don't have to be in visual range with the robot. The camera module contains 4 white LED's controlled by the user to see in dark rooms and also 4 IR LED's for lighting without producing light visible to the human eye. Mounted on two 180' servos the camera has a 360' range . The module can be turned off to improve battery life if not needed from the computer application.






Robotic Arm

UWRP's Robotic Hand can move objects, move the robot or even pull things like a wheel-chair for example. Containing 4 servos it can operate in all directions so it can reach objects in the front, left, right and even in the back of the robot. By connecting another servo the hand can rotate it's claw. By using smaller, more precise servos it can move more fragile objects.
The Main board is built using the Hitec/Futaba standard so almost all servos available today are compatible. The current servo configuration can lift a 300 grams payload but by using more powerful servos the sky is the limit.
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The Main Board

UWRP’s Main Board is the core of the platform. Every command received from the wireless system is processed and applied by the main board, also all the autonomous functions are processed here.
The Main Board contains an ATMEGA644 Microcontroller  as the main processing unit, a ATMEGA168 for I/O functions, a 256Kb EEPROM for storing data, a I2C Time and date IC for Date and Time and several others components such as LED’s, resistors and power regulators. The board is compatible with any kind of analog, digital or I2C sensor so the robot can have a unlimited number of purposes. Everything is built and programmed on international standards so compatibility is not an issue. Almost every sensor, wireless system or actuator is compatible with UWRP.
AVR Studio 4, the main programming utility for programming ATMEGA Microcontrollers 
[image: ]

The Software

The current PC application is designed for remote controlling UWRP. Through it, all the non-autonomous functions can be controlled such as movement, the robotic hand, the camera (including lights), the wireless system and the power management functions. Also through the application you can see live video, hear live sound form the robot and do some basic adjustments for the video like mirror it, turn it, adjust brightness and more. 

The application was developed in CodeGear Delphi Studio.

[image: ]

New software in development for controlling the autonomous functions and a special easy-to-learn visual programming language is designed so that UWRP can be used as an educational platform.
The easy-to-learn visual programming language will contain all of UWRP’s functions but with a visual approach on programming autonomous robots so school students can learn the basics of programming robots with artificial intelligence.   
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