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Algorithm of vision tracking for UAV navigation based
on multi-constraint KLT

Song Lin, Cheng Yongmei, Liu Nan, Liu Xialei
(School of Automation, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Feature point tracking is an important technology to implement the visual odometry for
navigation. Aiming at the problem of feature tracking with big errors caused by large motion of the video
fixed on UAV, a multi-constraint KLT tracking strategy based on time-reversibility and bi-directional
displacement constraint was proposed and the pyramid model was used for the hierarchical displacement
computation of the tracking points. The new objective function was set up according to the fusion of
forward and backward tracking. A new bi-directional displacement was constructed based on the
displacements of forward and backward tracking, and the optimal estimation of the displacements was
implemented in the structure of pyramid model. The experiment results demonstrate that the proposed
algorithm improves the performance of precise tracking effectively and outperforms the similar tracker.
Key words: feature point tracking; time-reversibility; bi-directional displacement
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Algorithm discription

Algorithm discription:
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End
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else
Initial searching value in (L-1)" level is
L
{2xE Yke1.2.m3
End
End

(3) A4 1, A AT 5P, b B T4

BEITR I ES Yers o F 5] 10, o7 B 51 1 56
RAFAE A, A XA R,
{Pi+1 }K=1,2,-~~m={Pi }K=1,2,-~~m+{Ei et2m (17)

3 (FESSBE ST
SO SER 0T ELTHA R A RS S IR S VR AT

SR, 5 R ECSE AR T 91 RS 2R A T R
K BE AT Lk, AE XS b, BET Matlab F 15 43 51
AR KLT 534 0(Ini-KLT) . 2% SCHK[8] T 12 1)
(%) 32 R[] A 3 2 Sl i) KLT 834 (TRC - KLT)
SCH T ) MC-KLT 5803k %o i 4k 4 & 147 4R AiF
SEREITE
3.1 EFHEMMAFIIEGHEEMENK

SC I I 5T B AR AE s R R O B R A T H B R
B, R R A A A R TR E) H AR R E
(R E T A A S A R i [ A 8 5C
Z, DN B0 B4 it (8] 40 X 32 sh Ak 1+ B i
e — 265 ) H AR B Y PR 2R I AN & B 5 9 A A
U b R v A S P TR A W AR i o PR R A A
T T TR AR S AR S i+ ot RS P B Y, AR B S
rh IR L A L) B R 2 R i A R 5,
F 1R TR i1 WG b Bl R Y 4 E
SRR MG XT AR 1 AN i+1 T AT 8 sk A4
Th, 00 205 Wt ECEE XS AR i+ 1 Wl R E AT RR A AN
() 2 O BEAT A IR SUTE S 142 Wi R b Y IR B
A2 B H AR ERER b B AR Z R A0SO . Y it Al i
PR 52 i R 0 e A B

XiF T 3C A BT AE 5 0 R A R O 3 T g
PN iR rr P s g t0h A NS S DR R N R Y
s .

(1) BRI

A 3 A A7 B A8 AL 1 RGO A7k, AR i
1.2 W RTHE , AT AR B 1 R S R i o R AE R
B3 B T (W, W) T4 7 3 0 il )2 40 Level , R0 FLAK
R SRR AL B T AR S IR R AR
BT, X T KLT 5809 2 3 1 it (7] SF- 8 32 sl A
AU A TR A i, L, X T A% 42 h i) &k
B X FL A Y — SR SR R s ot ] S A% RN
28 MR Z RS, W& 6 FraR , Bl (a)No.1 &R W)

Frame Mo. 1 LE}] Frame Mo 28 (b) Point racking  {z)

6 V52123l T i) [ fQURRAE 1 BRER

Fig.6 Feature tracking with translational motion
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