A ol oylas VAR Liasl oY o )lods OFR sl ey 5 olK0lS 51 swroiigpe dlono

51 oolizuol b gl AR.DIONE 2.0 j23550lsS  olios 1 (e Consga J S
36 Glase

ol Sl gianls jaemmangns £hobil L e gy 0l cwlid S somals | Jae cdges i

sahand.eyvazi94@ms.tabrizu.ac.ir — o pl - 5,55 - 5,5 oKasls - pygd slas,glid cwiige 0aSiisls -)
mshoaran@tabrizu.ac.ir - )l = 5 1.5 = 555 olRisls - (g5 slos,5lid it caSiisls Y
smrs.noorani@tabrizu.ac.ir - |l - 5 05— 5 05 oBidle - gl slas,sld waige caSusls -V

Ol yo il Alas ol Bos ol o gl Sos5 o 5Ls i 5 mee (£9290 45 ARDIone 2.0 ;55550158 (5,5l (5L, 5055 008>
GBS S eizmen 005 g0 Sty ray9d Sl ool b oniyy by Cordge e sl GSPIP ol 4y (gupoz o )55 allis
F550lsS (lad Comdge igdige Gl (531 LS A layelly 5 (b RsSlsS gislid il sl TOM 4 pgge aige

Db sa Jloyl J S a4 g dwle GSPNP (golpaniny o6l Jawgs by (5 Gmyee mglai (i5lo b ArUco ailuls 5l 4 s
Gilwdand oo 10 0ud (gilwands Sl 4 g oud dewle (ROS) SSb,  ole s 4y sl ol el elel 5 Jus T

5 S slbs LTGM (556 JyuS oy, 5 GSPNP g, sogllas 5 5580 o ,Sles saimslis sdeliwusds mls 04d oo Jlu,l Gazebo
Lol Dby Camdge 78S 50 oy, ple a4 Cond gl g (250 sk S5 50 e dee Veog B Y

Sl ol pinns GAZEDO jLotgnds g3 )5S PP Condgn (yoasss oS5535 (o5l AR.DIONE 2.0 1255558 2 gl gloody

Position Based Visual Hovering Control of the AR.Drone 2.0
Quadcopter Using Fuzzy Logic

S. E. Adli%, M.S. Student; M. Shoaran?, Assistant Professor; S. M. S. Noorani®, Assistant Professor

1- Faculty of Engineering-Emerging Technologies, University of Tabriz, Tabriz, Iran, Email: sahand.eyvazi94@ms.tabrizu.ac.ir
2- Faculty of Engineering-Emerging Technologies, University of Tabriz, Tabriz, Iran, Email: mshoaran@tabrizu.ac.ir
3- Faculty of Engineering-Emerging Technologies, University of Tabriz, Tabriz, Iran, Email: smrs.noorani@tabrizu.ac.ir

Abstract: Autonomous hovering of AR.Drone 2.0 quadcopter, which is an important subject and prerequisite for other autonomous
UAV applications, is the goal of this paper. We propose a new method, called GSPnP, for pose estimation using only the bottom
camera of the robot. Moreover, an optimal fuzzy controller, called TGM, is designed in order to stabilize the quadcopter hovering.
Then, the optimal parameter values for the controller are obtained.The current position of the robot, relative to the ArUco library
marker, is computed using our proposed GSPnP algorithm and the images of the bottom camera. The current position is sent to the
controller and the output is computed based on the ROS AR.Drone 2.0 driver and is sent to the robot simulated in the Gazebo world.
The results indicate a more accurate and desirable performance of GSPnP method and TGM fuzzy controller in controlling the robot
position compared with other methods with an error of less than 30, 40, and 20 millimeters in X, y, and z directions, respectively.

Keywords: Quadcopter AR.Drone 2.0, Autonomous hovering, PnP pose estimation, Fuzzy controller, Gazebo simulator, ROS
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