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Abstract: A simple and accurate depth estimation algorithm for an IBVS (Image-Based Visual Servoing) is presented.
Specifically, this algorithm is useful for under-actuated systems such as visual-guided quadrotor UAVs (Unmanned Aerial
Vehicles). Since the image of a marker changes with changing pitch and roll angles of quadrotor, it is difficult to estimate
depth. The proposed algorithm compensates a shape of the marker, so that the system acquire more accurate depth information
without complicated processes. Also, the roll and pitch channels are decoupled so that the IBVS algorithm can be used in an

under-actuated quadrotor system.
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Fig. 2. Spiral trajectory of the quadrotor.
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the quadrotor follows a spiral trajectory.



Under—actuated AIAEINIAC 0I0IX MEYS 28t 20| =8 J1Y 45

3] = [0m, Om, 2m] o]tk 23l HF HXE = [-0.02m,
0.95m, Im] °o|t}. FA==2E7} YAE HZL vsid oo
olu|z] HHe] T AA ®Ae] WHale a9 33 2
ok SHARE AAl B49 9X|7te] SHAret HEZEY
FFoz QI3 a5 nydud, 19 49 63 22 E7
I A4S 4S8 doh weEA olE ArE daEEel
g3t el T Ide BAATIE, 1 dee o
& 1% 59 Zo] &

JelEs BAAZ EAS o)A B £9AY Holw

HEGS P52 W] TP, B4 o)

zof o3 9AE 354 ol FPgstel A8 AR o
hyA

wo2 oA W] FgE Ao JHE spAaL At

A e
: —— — Roll with naige  |:
3t : Actual roll angle [
: : : | !
A T .
'\t' ll 'M} y ? ﬁh\'fli
R O REh ) I'_'l'.zw.{L...... el 1‘\'..;_5
= o LT "ln W ek e
=) if |I A thllal I1|{ I g ) ‘.I : | 541 |: I
» ok ..|.”=J|.|.. .rll. :'h'!"”H\']“ i I l...l .‘. |i i I'!: ] ”'5
& i |'r! | [l ‘l“ | .| ||'i||II:'| (-
= 4 [kl A ” e il It
= o L1 R R ey
Hu ' A ”"I','\'rl' ":'I '
-2 ‘l ......... ’M‘H!flll ilu“”lﬁlll ............
L LR
I :
4 ! i 1 i i i
i} a 10 15 20 25

time [sec)
Y4 A B4} SYOA 2 ASTHe] AFOR A O
2hg 1S 27
Fig. 4. Roll angle with the error induced by quadrotor’s vibration

and its true values.
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