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Abstract 
In this paper, we will talk about the steps to building from scratch your very own trinket rover using a trinket pro 5v, Maxbotix Ultrasonic Rangefinder, and two Micro Tower MG90s servos. Also we will use a 3D printer to print out certain parts to hold my circuitry and electronics together in form of a rover.
Introduction
My problem is to take the part given and make a workable rover that will be powered by batteries and move via sonar. The inspiration for this project comes from space exploration. There are articles stating that NASA uses rovers to explore different planets in search of inhabitants and to find a surface fit for human terraforming.
Methodology
 What I intend to do is prove that three different parts of electronic nature will coincide to make a perfectly working rover. 
Implementation
[bookmark: _GoBack]My inspiration for this project comes from space exploration. The rover is one of the frontier devices used for space exploration of planets where human beings cannot reach and explore themselves. With the data that is uncovered by the rovers people back on Earth can determine if that planet is inhabitable for us human beings. This is evident in the exploration of Mars. [7] There the rovers have uncovered that billions of years ago, 96 mile plot of land used to be a lake. These are one of many examples where the rovers are used as exploration tools. So how did I build my rover for this project? Let’s talk about the tools you will need. One Adafruit 3v trinket or trinket pro 5v would be used for brain of the rover. Without this important part the rover will not operate. Next, a tiny breadboard will be needed to connect your parts and send the signal between them. I used a bigger A-J model for my particular rover. This allowed me to have more points of connection for my ground and battery pins. One of the most important parts of the rover is the 4xAA battery holder. This part serves as the heart that beats life into the rover. To make your rover roll, two continuous rotation micro servos must be place at the rear of your chassis. My rover used the micro tower MG90S model which does not have a continuous rotating motion. Female to male cables, m3 10mm screws, m3 hex nuts, some double sided tape, and industrial strength glue were all used to hold the rover in place and assure connectivity. The Maxbotix Ultrasonic Rangefinder or Grove Ultrasonic Ranger will serve has the eyes of the rover. With these parts, your rover will sense objects and obstacles using sonar technology. Before we start printing, I had to retrofit my two servos so they ready for connecting to my breadboard. [1] Remove a few pins from standard headers. Insert the pin into the female receptacle of the two servos and solder them in place. You are now ready to print your parts and start your connections. Using a 3D printer, print your chassis first. This will serve as the base for your rover. Next your brace for your sonar. The sonar brace must be screwed and held in place by your hex nut. Your front wheels will be printed next so that you can screw them onto the front of your chassis using the m3 10mm screws. The back two wheels a have to be alter so that your screws will fit through the holes in the middle. These two wheels were printed in two separate parts, a deep piece and a narrow piece with two columns. The two parts along with a hard plastic piece from your servo kit will come together to form your rear wheels. The hard plastic must be fitted, cut, and glued into the deep wheel-well. Then join the two wheel pieces together using the columns on the narrow piece. After this is achieved, screw your wheels to the servos using the m3 10mm screws. Your tread should be the last item to print. They will go around your wheels. My tread were printed using black flexible plastic. 4 AA batteries will need to be places in the battery pack before using double-sided tape and glue to apply the battery pack to the chassis. Your breadboard should be placed on top of the battery pack. My breadboard was longer horizontally than my battery pack, so I had to measure and cut where to peel and stick. You will need to download adruino to assure that your trinket is functional. Also, adruino is where you combine your code and upload it to the trinket. My rover dynamic required that I change the pins on my code to fit the configuration of my breadboard. Along with the adruino download, you need to download the micro servos libraries so that the code controlling your servos is identified and compiled along with the master code. I initially had a problem with this stage in my project. My trinket was plugged into the port on my laptop but, it was not recognizing my trinket. I was resulted in download the driver which coincide with the trinket. The name of the driver was usbtinyisp_libusb-win64_1.2.1.0. This along with changing the programmer located in tools tab to USBtinyISP. One of the most important settings in adruino is the board also located in the tools tab. It must be set to Pro Trinket 5V/16MHz(USB) for the 5v trinket pro or the Adafruit Trinket 8MHz for the 3v trinket. Once you are assured of the connection, you can now write your code and upload to the trinket. Wiring is the next. They will serve as you veins for the rover, pumping signal to and from the different parts of the rover. For my Maxbotix Ultrasonic Rangefinder, I stripped three cables, red, black, and yellow. The yellow was solder at the end to the PW (pulse-width) pin. The black was solder to GND (ground) and the red to 5+ pin. These cable where to go to my trinket: yellow to pin #9, red to pin 5V, and black to ground. Because yellow went to pin #9, the source code was change from const int sonar = 2; to cons tint sonar = 9; The battery pack only contained two cables red for power and black for ground. Those cables also connected on the trinket at red, BAT pin, and black to GND pin. Lastly, I connected the servo motors. They too had three cables, red, yellow, and brown. Side note: the reason I choice the bigger breadboard was so I can splice over my BAT and GND on the trinket. Doing this allowed me to use a whole row for connectivity versus being force to connect at the pin’s location. With that being said the servos’ red cables will connect to BAT and the black to GND. For the yellow cables referring to the schematics was a necessity. Originally, I connect the right servo’s yellow cable to pin A1 on my trinket and the left at A2. Nothing. Well I had to account for the trinkets being different. [3]18 GPIO (General Purpose Input Output) pins is a big step up from the little Trinket with only 5 or so pins. On the 3V trinket, the pins 1 and 2 were serving as the GPIO. Naturally, I thought on the 5V trinket it would be A1 and A2. Not the case at all. The GPIO pins needed were actually #4 for the right servo’s yellow cable and #5 for the left servo’s yellow cable. Once again, this effected my source code, making change #define SERVO1PIN 1 to #define SERVO1PIN 4 and #define SERVO2PIN 2 to #define SERVO2PIN 5. Finally, make sure that all your connections are correct and secure. Turn on the on switch and watch the magic. How it works is the Maxbotix Rangefinder acts as a proximity sonar. The rover moves until the sonar picks up an obstacle. When it does it will either move backward or rotate around.  
Conclusion 
and Future Work
In conclusion, I had a lot of fun working on this project. It allowed me to refine skills that I learned in the Marines and enhance the skills I was taught during my tenure at LeMoyne-Owen College. Given the time frame of the project, it didn’t allow me to completely finish my work. With that being said my future work would be as followed: First, I want make my rover android accessible. What I mean is I want to be able to control my rover via controls on an android application. Secondly, I want to replace my Micro Tower MG90S servos with the continuous rotation servos. Not to trash my MG90S servos, I will attempt to mod them to allow continuous rotation within them. Lastly, I want to add a GPS to the rover. This will tell where it’s going and how far it went.   
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