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2D Tag Based Indoor Localization for Quadrocopters 

Shuyuan Wang, Tianjiang Hu*, Weiwei Kong, Dengqing Tang, Boxin Zhao 
College of Mechatronics and Automation, National University of Defense Technology, Changsha 410073, China 
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Abstract: In indoor GPS-denied environment, we take AR.Drone quadrocopter as the platform to research that the 
on-board camera captures 2D tag image sequence and the developed AprilTag algorithm is employed to achieve the 
position and posture of AR.Drone quadrocopter. Furthermore, the algorithm and coordinates transformation is 
implemented in the Ubuntu 14.04 and ROS indigo framework. We build the gazebo simulation environment and indoor 
flight testing environment, carry out flight experiments. IMU data and AprilTag data are analyzed and compared, and the 
error in the experimental data is analyzed. The results verify the effectiveness of the localization algorithm. 
Key Words: AR.Drone quadrocopter, AprilTag algorithm, 2D tag, GPS-denied environment, ROS, indoor localization 
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2.2   (Research Idea) 

AR.Drone [13],
gazebo

. 5 , ,
, AprilTag

,
; , IMU,

IMU , ,
,

, . IMU
AprilTag ,

ROS . ,
gazebo ,

, ,
, . 

2016 28th Chinese Control and Decision Conference (CCDC) 5099



 5:  

 

Ubuntu 14.04 ROS 
Indigo[14] , ROS
AprilTag ROS gazebo
ROS , ROS ,rviz

. 
ROS tum_ardrone ,

, SLAM
, PTAM , AR.Drone 1.0 & 2.0
 ROS ardrone_auton omy. ,

ROS ,
. ,

tum_ardrone GUI,PTAM Drone Map 
View PTAM Drone Camera Feed ,
tum_ardrone GUI ,

, . 
PTAM Drone Camera Feed

. 
ROS AprilTag ,

AprilTags ID,3D .
AR.Drone [15] ,

AprilTag_detector.cpp ,

/ardrone /front /image_raw.
,

, ardrone_ front.yaml . 
IMU AprilTag

, , ROS rosbag
/tag_detections /ardrone/navdata ,

. ROS rxbag
. ROS

txt , MATLAB , 2 3
IMU AprilTag .

6 . 

 

,
,

. 

4.1  (Experiment Environment 
Establishment) 
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4.2  (Simulation) 
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4.3  (Flight Experiment) 
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