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( A B E S AERIAL ROBOTICS TEAM )



• We introduce you to team AART or A B E S Aerial Robotics Team • A B E S is a leading Engineering Institute of Uttar Pradesh Technical University, Lucknow, India located at Ghaziabad.



OUR VISION A B E S envisions an ambience of excellence, inspiring p g value based education, research and development, through the highest ideas of learning and exposure. W aim We i to t sincerely i l contribute, t ib t promote, t encourage, andd develop life - long skills to the world of crucial engineering.



Being committed to groom and dedicate our priceless gems into outstanding technocrats. We have always been part of various praiseworthy i th projects j t andd earnedd laurels l l everywhere. h Georgia, USA and competed in the • Last year our team went to Georgia mega scale Event UAV 2007. We developed an Unmanned Aerial Vehicle at our college indigenously and was rewarded as the best New Entry Team in the event. We have W h worked k d Day D in i andd day d outt for f this thi project j t as well and hope to leave our mark here as well.



We have named our Micro Aerial Vehicle (MAV) ‘I N T R U D E R’ owing to its extremely small size and its ability to reach its target or destination without getting noticed by its enemies (because of its miniature size). ) It is onlyy 30 cm in size diametricallyy and weigh g merely 250gm with all the components mounted adding another 50 gm payload. Hence being light weight and miniature size. It is extremely useful for military operations and spy purpose. The MAV will remain in direct contact with our base station and hence will indirectly guide UGV operations as well.



• The endurance of an aerial vehicle can be written as a function of the h power: Endurance E d = f(1/P).Maximising f(1/P) M i i i the h endurance d requires i minimizing the power. • The vehicle vehicle’ss weight and the wing loading are of major importance and have been minimized as much as possible. • The ppropeller p efficiencyy also directly y affects the ppower and hence maximized. The flight level should be as high as possible to minimize the air density. The lift-to-drag ratio has to be maximized as well. ll • The vehicle’s weight and the produced lift are critical than the other parameters. parameters Finally, Finally as mass and wing area deal with structure, structure lift-to-drag ratio involves aerodynamics, and power is linked to available energy and propulsion.



• GPS (Global Positioning Service) • IMU (Inertial Measurement Unit) • Camera • Sound sensor



Future Sensors * Photoreceptors p * EMD (Elementary Motion Detector)



MAV KILL SWITCH



GPS MODULE



MICROCONTROLLER



IMU MODULE BASE STATION



CAMERA



MICRO CONTROLLER WE HAVE AN INDEGINOUS AUTOPILOT AND HAVE PROGRAMMED IT TO BE ABLE TO DO THE FOLLOWING TASKS: • GUIDE THE MAV TO DESIRED WAYPOINTS BY GIVING SUITABLE COMMANDS TO THE SERVOS.



•



IF WITHIN 10 METERS OF THE NO FLY ZONE , THE MAV WILL FIND A NEW PATH AND IF IT IS UNABLE TO DO SO, IT WILL LAND.



• IF AN OBSTACLE IS DETECTED BY IMAGE PROCESSING, THE MAV WILL RECEIVE A COMMAND TO TAKE AN ALTERNATIVE PATH.



NAVIGATION PROGRAM



KILL SWITCH



RF CHANNEL



BASE STATION



MICROCONTROLLER



GPS



CAMERA



• GPS or Global Navigation Satellite System is a localization system based b d on satellites. lli A constellation ll i off twenty four f (plus ( l three spare ones) • GPS satellites transmit encoded RF signals to GPS receivers. Usingg advanced trilateration methods, GPS receivers can compute p their position by measuring the travel time of the satellites' RF signals, which include information about the satellites' momentary l ti location. • Knowing the exact distance from the ground receiver to three satellites allows for calculation of the receiver’s latitude, longitude, and altitude anywhere on Earth.



U G V can navigate from one point to another point, & avoid obstacles in the process. This requires the vehicle to try & reach the final destination as well as perform local maneuvers. In order for the vehicle to be able to reach its goal, it must know its location relative to the destination. This information is provided by the Global Positioning System (GPS) for localization, but GPS can be unavailable under foliage g or in an urban environment. Therefore,, the GPS is supplemented by an Inertial Measurement Unit (IMU), which gives position estimates during GPS outages. The advantage off this hi configuration fi i arises i in i situations i i off poor GPS G S availability.



One of the main goals for the UGV is for it to be small, small fast, fast and inexpensive. Therefore, a microcontroller unit is used to perform the obstacle avoidance and navigation. The UGV is equipped with a microcontroller capable of processing the data relayed and received from the devices efficiently. The Microcontroller acts as a heartbeat monitor for all the critical modules, & ensures that all the modules in the system work in synchronism. h i The Th software f available il bl with i h Micro Mi controller ll for f behavior and skills combines inputs from all components and translates them into motor commands for the UGV to move and accomplish work.



We have programmed our microcontroller chip to be able to perform the



Stepper motors have multiple "toothed" toothed electromagnets arranged around a central metal gear. The electromagnets are energized by microcontroller. To make the motor shaft turn, first one electromagnet is given power, which makes gear's teeth magnetically attracted to the electromagnet's electromagnet s teeth teeth. When the gear gear'ss teeth are thus aligned to the first electromagnet, they are slightly offset from the next electromagnet. g So when the next electromagnet g is turned on and the first is turned off, the gear rotates slightly to align with the next one, and from there the process is repeated. Each of those slight rotations is called a "step step." In that way way, the motor can be turned at a precise angle.



Write here about how will you operate both mav and ugv simultaneously



CREDITS: Dr. H.C. Agarwal p Mr. Sushant Gupta Mrs. Rachna Singh Mr. Chirag Puri And rest of A B E S Aerial Robotics Team
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