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Measurement covariance discrete Kalman filter estimation algorithm
for video tracking
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Abstract: Due to the complexity of human motion tracking in video, especially in complex background,
there exist some problems in the region of human lower extremity recognition and tracking algorithm.
Based on traditional Kalman filtering, a discrete Kalman filter body recognition algorithm is proposed
based on variable measurement covariance. By measuring the covariance initialization, new covariance
estimators are calculated from the observation data with the recursive method, and tracked by the discrete
Kalman filter. The method show good tracking effect and performance when applying to the video image in
real, and to distinguishing and tracking parts of upper limb, lower limb of the human body. Compared with
traditional Kalman filter algorithm, the proposed method does not lose the tracking targets, the tracking
speed is moderate maintaining consistent to human walking speed, which basically is 1.5 m/s. This
algorithm is especially suitable for the video tracking and analysis for human behavior.
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Fig.1 Binarization of successive frames tracking Fig.2 Consecutive frames comparison
1 Ay LR ER P P 2 g

MIEL 3 AT LA W P 7 22 1 S Kalman 98 509k (52 4R) 5 12 48 Kalman 38 5 55k (B 20) AR 17— >+ X
BN IR O T ZZW0E, AETTUR B B, 2 A UE B iR i B W 22 e, (AREE UL IEMR i Ak g, R BT 2519
EH Kalman 38 3500k /9 I B P J7 26 B W30, %05 1k 1 R

1.4

PEAE R RS, MifE S Kalman U8 5 2 52 B0 IR
K, W 12
7 BB A WUR SRR S Kalman S AUERERIE, & %
B2 A2 R IS . 3 1R 3 os
HR G Z AL B R A PR B S Kalman P37 285 FE LG 2
i AL, A 4 R £
WA SR AR, fE Kalman BEWHET, — Pk 2 o
(AR D 7 25 W] DL S SO R 45 R LR K A 3l o [l B & 2
90 43 B A 328 SBORT WAL A0 3 A B i, A MG A S B e .
WL (B4 A 400 B SE B At o FHETF IR 9 2 A A 40 1 08 o 2 e & &
(0 2, A5 50 06 T B SE 0 A T s R AN LA ) o frameofimagefirame
WA PO, LB 2 0 B 4 KB R A 3mmgg?%g$ﬁggm“
1 o PR AR
Tablel Permutation entropy 00 ﬂ*&‘%m *
frame actual position matrix position frame actual position matrix position S M* —_
49 181.128 6 148.341 3 55 166.525 1 148.524 9 %L 200 *’*‘*m%%
50 178.546 8 1473201 56 164.739 1 149.594 1 = e
51 176.756 2 148.2407 57 161.349 3 149.506 5 & 100k
52 174.468 6 148.566 9 58 159.158 9 150.554 1
53 172.0852 149.1765 59 156.195 1 150.750 7 \ ‘ ,
54 169.642 4 148.445 9 60 153.593 9 150.494 9 0 20 40 60
video/frame
Fig.4 Position comparison of covariance matrix
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