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Position Recognition and Indoor Autonomous Flight of a Small
Quadcopter Using Distributed Image Matching
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(Abstract)

We consider the problem of autonomously flying a quadcopter in indoor environments.
Navigation in indoor settings poses two major issues. First, real time recognition of
the marker captured by the camera. Second, The combination of the distributed
images is used to determine the position and orientation of the quadcopter in an
indoor environment.

We autonomously fly a miniature RC quadcopter in small known environments using
an on-board camera as the only sensor. We use an algorithm that combines
data-driven image classification with image-combine techniques on the images
captured by the camera to achieve real 3D localization and navigation.

Keywords : Drone, Quadcopter, Image Processing, Indoor Flight, CCD camera

1* ﬂﬂ"l FAYWE L HFtERYAFEI w4, FARE 1% Professor Dept. of Mechatronics Ph.D Dongseo University,
I EYEE3HEAD E-mail: jints@dongseo.ac.kr BE-mail: jints@dongseo.ac.kr



raiEEESe == H23H A2z

2‘41 UAV (Unmanned Aerial Vehicle)®] 43
Aae] TSI AEHA B2 A
Xﬂ‘if 9, AL I, AEEIME S 2
ohoRl 3-8-Eok= Oq:r@r AESE 2oy

4% FEFHO 4] ol ST
A= 7HA7] wioll Ad wlege] 7t
okl AR ‘31530] 7Fssths elAl b &
A A9 HAl Fol 7kssHA =

["_1.4

ol#fdl =S Sofdly] QRiAE FEFEQ
97 TYERY AA] AoE $I3E AlA O] HAE
8% AR =EHI 9tk O FAE 4F
AT ZE Q] fHEO AZHAE 0|3 ruls
ol g3t Sl 4 25 2 ofF vl &
EHED] RS HlEeR AIHFEe & ¢
gl wAES SES] ST HRoR ot o
F7h XY= AeH2].

2 Aollde 7N JAEES TEeR
Sk 91X 71Nl S
Sk %%ﬁ*ie UAV] sl 21A10] SJAke:
EF T I I GARS JHtog 3 F=FH
o] YXAoIS I A AN AAJBlaLA} Sl

SN
=

2
)
> b

2. X2 H[A H|o AJAF
2.1 M2 g

2 AoflA A 93t FTFEHE 4AF 7t
w2, 9 ot LA HA] S 2F
ZAEZ, PC, DA / AD ®#3V|, A% W3l 32
2 OASAHI™ 1. ARSI 1t

F==e|(quadcopter)©F 71410l B Ad7H
gb 1o, $JFolA] vy IS E3F wuE" gl
HAS Adsh] sl &F-8 7het 2diE 27t
ARg3H

Alolg PCet 3¢ A2 PCE TCP H4E &
o ASARE wet & 4 Sk F 22 AE
Ede A=gy A AHE BASER 3191
FA=TE | shdoll= om|A] A2E &oldtA 3t
7 Sl AFE Axp meke] mEA(400x40mm)<
ol-gsto] 7ol FAE 4% rhzte q1AlskaL

A

a7 19 o] nAY B4 $IXE ojulx] 54
aict.

o Aestes

camera 1 quadcopter

camera 2

N
\\\\ Sensor 4
\

Image processing

5

Do/

Wireless transceiver

Main control PC
- DA converter
- signal conversion circuit

Fig. 1 Structure of System

uA A olgEl o et Ay AR
HSV AP m9lE olgelgict Udeld Al

(Saturat1on D), ¥% (Value @ 8F 71)4 3719
7l Y ks A Bk o] Al 74|
Y 7o R o AEAER S FEeHH

_J_L



21 o] of| Hglx] APHB] L olnlA) Xe)
o] ufe} olulx|e] geie el 23 uf 2}
T AREETH3IAL

A AEe 9% gl
el w3 i A%
WA 9 AHIAS Tefde]
Ao B ofnld weh Aekes 19

AT

i

oliie)
T

)

32,

33 A=

v

SRS

v

M2 e B & =2l

|

MAD| P 2 X 5}

|

L OIZ=HH

|

SIS

Fig. 2 Algorithm of marker
recognition

@ o= AA :
AeIsiel7] el ot
<, ol kol2E

A kolz AA WS

A7) 9]
Agsto] B4 Bhao)

(c) Background Separation (d) Image to Vibration

(e) Noise rejection (@ Central calculation

Fig. 3 Image changes in detection of marker
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Fig. 6 Comparison of combination images with
actual images
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Fig. 7 Flight trajectory for guidance control.
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