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OBJECTIVES INTRODUCTION RESULTS

The objective was to create a system to track an The autonomous aerial position tracking system Qualitatively, the system tracks different objects
f)l.oject aerially. Safety and .reliability were prior- is a drone mounted .control §ystem that aims to Measurement Mean Std deviation quite well, and handles different formations eas-
itized over speed, and clarity and usability were track another potentially aerial object. A system ily. The system can be tuned for different applica-
emphasized. like this could be implemented in various civil- Steady state er rot 1.55m  0.52m tions by selecting different values for P within the
Some goals for this project were: ian and/ or military applications, for example Convergence time 4.5s 2.0s Graphical User Interface.

. . . a camera equipped drone to follow and film a Response time 1.5s 1.0s
. User configurable tracking position target. The goal is for a drone to follow a tar- Hardware battery life  55min  3min

. Simple, intuitiYe setup | get equipped with some required equipment at Flight time 23min  4min

. Accurate tracking position a fixed distance specified by the user. The drone -

. Steady state error less than 2 meters should quickly respond to changes and should re- Table 1: Critical system measurements

. Convergence time of 5-10 seconds spond to changes in latitude, longitude, and alti-

. Battery life longer than 30 minutes tude. We obtained our measurements by comparing

GPS readings with a custom script. We used a
sample size of 15 trials for each measurement. The

HARDWARE AND APPROACH SYSTEM BLOCK DIAGRAM system performs admirably, with relatively low
steady state error almost at the limit of the GPS

The following materials were needed to complete The way our system works is buy having a Rasp- | | precision. Response time is also decent, but con-
the project: berry Pi on the drones that is connected to a | | vergence time is relatively slow. Tuning the P-

GPS/IMU module. The data is then sent over an | | controller to converge faster resulted in instability
Drone and Controller XBee to the another XBee on the base station. The | | so this was a design choice to favor stability over

Raspberry Pi 3 Model B base station consists of an Arduino connected to speed.
XBee Modules a laptop that has the GUI on it.

GPS/IMU Module and Antenna . - CONCLUSION
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We used P COntI'OHeI' tO COntrOI the fOHOWGI‘ é Teggﬁ;?:r':ﬂe GPS1 E E GPS 2 Temperature E We were able tO meet the Overall goals and Ob-
drone. We chose P controller as it worked per- ' : - creor_ |2

2c UART L uaRT 2c e e - iectives of the project. In the resulting product
fectly with our system to decrease its steady state ' : : T ) P & P
error. Our initial thought was to use PI controller

we had all the parts working to our expectations,
but with the increase in run time of the system -

within the desired error range. The system is

, /s | semi-modular, meaning the leader’s hardware can
the error kept on accumulating, resulting in in- | [USBo
UART

_ | be mounted on cars, people, drones, etc. and the
accurate results. While P controller on the other . |_module

hand elimi d thi bl . he b V4 , é I : 33.100—_0-'040—0-'035—0-'0353533;3;220—0-'015—_<;-f317<;ez T ' : follower drone will follow it. It is also easily tun-
and efiminated this problem, proving the better able, and through the simple graphical user in-
option for the pro

e o O | I 000066 terface users can conﬁgurg parameters like thg P-
= = w-memo CONtroller gain and the desired following position.

Controller 2 The system has a long battery life, is sate, robust,

Formation 3

Figure 1: System in action
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Controller 1 (Arduino) and has the potential for use in numerous recre-

Sera ational, artistic, and militaristic applications.
Figure 2: Graphical User Interface
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