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INS-aided Template Correction Method for Matching

YAN Yu-zhuang , HUANG Xin-sheng , ZHENG Yong-bin , XU Wan-ying
(College of Mechatronics Engineering and Automation, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: For the application to the ground target matching system of the aircraft, an INS-aided (Inertial Navigation System )

template correction method is proposed. Firstly, the perspective projection model of the ground target was established according to the

position of target and the pose (position and attitude) of camera. Then, the correction equations between the templates were deduced

according to their pose parameters. By analyzing the relationship of the depth of field between each point and the centric of the target,

the correction equations were transformed to an easier solved form and a complete correction algorithm was proposed. In the experiment,

a virtual target simulation platform was employed to get the real scenes corresponding to the INS information. In comparing the corrected

template with the real-time scene, it is found that they are apparently consistent in scale, rotation, perspective, etc. Tracking with the

corrected template can avoid the template drift, and improve the performances significantly.
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Fig.1 Perspective projection model of p;
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Fig.2 Imaging of p; from camera of different poses
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Fig.4 The reverse mapping principle of the proposed
template correction algorithm

(uysv") BT, Cuy o) JIEXF L 9 1 TET H A5 8
E(p;) LB E ot SO BT BAR B O, H I
KOS uy = M2, 1AM, HTFAE Step 2 THE
FHES A, Bk, X7 H oy, =0, Mk
RSP,

Step 4 AR (S) A SBGHLAE T BEZI 1L
LAF BT LIRS E(p,) LEZ I ZI0 0 1) 5, AR
AR (16) BRI af 153 p, e T, P i
(umsvn) o

Step 5 ARHEKG BEFT oK, R — I k8=
i 2 P A 1 53 SR IR A B (g o) TE T
X I IR FEARL, IR T T, Qs 04)

3 (FEXWIIE

N TR AR HLAL LT 1 B bR 37 5 K
8,81 Vega MR BRI @ H ARl ds K
PEARPUAEA [ 2T Fran e i 558 HbR g 5t
RS A 3D AR A S H AR SR RL, H
s WK 38 5 Google Earth 3875, & 1] LIAR 5 1
LA A T 6 S LA R T R S S A
A tr S R AN 1 1 K VA A NV (7 NSRS 775 S a1
ARG L AT NHEAT T AL E 5, A T
(T2) i ZI 5 85 80, I 37 S5t v R H RSl
B i AR 6 (i = 1,2) B 20 S 8500 G 9 6L
%) R A SO 4 W SEE XS T1(T2) I 2 (R 4
WA TR IE o A IE 5 P B 5 6 B 21 1 52
It 37 AT AR DGV L 5 38 4 % bE DB Pl 26 R (S
B SR IE RGP B X 5], A IERCR .
TA SO VA AR AR X AR LA I L T 1Y
R AL, PRI 4% B 2200 1) DU 168 5 i T AT &2
VEHL . N T3R5 E AL IEROCR , BE L B
TS A BOR R, LR 1.

R 1 IBATAGRSAELE

Tab.1 The pose parameters of the INS used in the experiments

A(°) L(°) h(m) 0(°) e(°) 7(°)
Po 100.5333 40.7233 1060 — — —
T1 100.5333 40.7233 3500 - 90 0 0
t1 100.5333 40.7133 2500 - 50 10 45
2 100.5333 40.7133 1500 - 25 3 130
72 100.5226 40.7233 3500 -5 - 90 -30
13 100.5226 40.7233 2500 -59 - 90 120
14 100.5226 40.7233 1500 - 25 - 90 - 40
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Fig.5 The experimental results. In each group: the 1" column is the original template in the pose of ( pr ,wp) ;

the 2" column is the corrected template according to the real-time pose of ( p,; , w,) ;

the 3" column is the sub-image cut from the real-time scene in the pose of ( p,;,w,) ;

the last column is the absolute difference of the 2" and 3™ columns
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