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detection and description ) 53 BT Ho e, B b Y Bl
{E2R 0, 5= iR 60, B5 R 40 8 Fian .
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(b) SURF + K-means
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BAatig. B SO AR R S B r 5k, Bl
b B 7 B A RBE (5 5, a8 WL A7 %515 B LE B
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500 iP5, X5 50 i, 100 9,200 i 350 #1500
i AT SR , il i %F SURF,ORB ., SURF + FREAK #
ORB-LK 4§ JLF 22 L8 1 Fll SuperPoints F TR

AT B RFE R D AT G e O A HEA T SE R AR A T EE
B, A9 BIN5R 2 TR 3 P mvai R,

F2 BEENEZRESH( LAH fps)

E &5 SURF + K-means ORB +BF  SURF + FREAK + BF ORB-LK SuperPoint + GPU 7 LB
50 21.3515 32.2883 32.4721 48.3243 26. 2601 42,0568
100 21.3621 32.2214 32,5737 48.2101 25.9905 42.555
200 21.7201 32.4663 31.9754 48. 0205 28.3223 42.6182
350 21.7454 32.3616 31.9381 48. 8001 28. 8026 42.5172
500 21.6351 32.3829 31.8698 48.1209 27.3372 42,2314

®3 BHENBEGESH

BT SURF + K-means ORB +BF  SURF + FREAK + BF  ORB-LK SuperPoint + GPU A
50 100% 94% 94% 94% 100% 100%
100 100% 94% 96% 87% 99% 99%
200 95% 88.5% 96% 84% 94. 6% 96%
350 94% 84.57% 92% 77.42% 93.23% 96.57%
500 94. 8% 82.8% 91% 75.8% 91.1% 92.4%
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4 % b

ARSI T —Fh I TRt AR B i U Y 1 B
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kBT P s O H AR X R, DA Bh R i AE A
PRI THRGEYE . SRS R RS RIS
4 SURF Xof [ A X 48R F) 37 8 01 K/ 1 A L300 DA, v 73
MR — i E AR R A KSR/ N A, LTS Bh R
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Augmented reality tracking registration algorithm
based on improved Kalman filter

Liu Jia, Yan Dong, Guo Bin
( School of Automation, Nanjing University of Information Science and Technology, CICAEET, Nanjing 210044 )
Abstract

In order to improve robusiness and real-time performance of traditional augmented reality systems applied in
feature point matching, a new region tracking matching has been proposed. Firstly, features from accelerated seg-
ment test ( FAST) algorithm is used to extract pixel information on different scales to establish a low-dimensional
template for fast positioning. Secondly, in the tracking stage, speeded-up robust features ( SURF) algorithm is
used to detect the key points on-line and real-time matching. At the same time, the improved non-linear Kalman
filter algorithm is used to predict the motion trajectory and reduce the matching area. Part of the image frame from
the above algorithms is intercepted, and the observed value of the previous frame is used to predict the next frame
and estimate the camera attitude. At the same time, random sample consensus ( RANSAC) algorithm is used to
eliminate outliers. Finally, the registration of virtual objects is superimposed through the camera position matrix
gained. In this paper, the algorithm is equipped with advantages in comprehensive evaluation. It has robustness in
illumination transformation, rotation transformation and scale transformation, as well as superior real-time perform-
ance.

Key words: Kalman filtering, features from accelerated segment test ( FAST) algorithm, speeded-up robust
features ( SURF) algorithm, augmented reality ( AR) , attitude estimation
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