HHERl 9] 291 - HEVC 2E9 oM e A 4 W 449
(Dongmin Park et al.: Object Tracking in HEVC Bitstreams)

A= (Regular Paper)

w388 =E A #2048 4133, 20153 52 (JBE Vol. 20, No. 3, May 2015)
http://dx.doi.org/10.5909/JBE.2015.20.3.449

ISSN 2287-9137 (Online) ISSN 1226-7953 (Print)

HEVC 2Ed Aroj|xo] Az =2 vy

¥
W E W o ¥ 0 5 2

Object Tracking in HEVC Bitstreams

Dongmin Park”, Dongkyu Lee”, and Seoung-Jun Oh**

124 of
TRFAA AA FAE Bl Ml g HA, ZRA, B, 4F F vheke RopllM Fosith £ =F> HEVC HIEXZER gl
Ao AA FH WS ARtk B33E FYetA] ¥, HIEAEY Ao SAse 23U WE(MV : Motion Vector)9t F5.3 2
7] JHBE Spatio-Temporal Markov Random Fields (ST-MRF) Edo] 283 24 &2 ¥4 2 A7+ 4L wgdeitt |
BAFE PR d8sle QY 24 ¢SS A43] ST-MRF £ 7|9 A4 FHUH A Yehds ST 9 ¢
g BAE A Agtsle wRe FAALSS FIE 86.4%, AHE 79.8%, F-measure 81.1%E 7IEHH wiH] ¥
F-measurew °F 0.2% 3/3stAlgt 71 RelM F2 2 ot FugAe G4 dsixe Al 9% BEe] 45Fds Bel

= X
oh A FANRS Zed G BE sdmsolr FA FHe] Tbssi

Abstract

Video object tracking is important for variety of applications, such as security, video indexing and retrieval, video surveillance,
communication, and compression. This paper proposes an object tracking method in HEVC bitstreams. Without pixel reconstruction,
motion vector (MV) and size of prediction unit in the bitstream are employed in an Spatio-Temporal Markov Random Fields
(ST-MRF) model which represents the spatial and temporal aspects of the object’s motion. Coefficient-based object shape
adjustment is proposed to solve the over-segmentation and the error propagation problems caused in other methods. In the
experimental results, the proposed method provides on average precision of 86.4%, recall of 79.8% and F-measure of 81.1%. The
proposed method achieves an F-measure improvement of up to 9% for over-segmented results in the other method even though it
provides only average F-measure improvement of 0.2% with respect to the other method. The total processing time is 5.4ms per
frame, allowing the algorithm to be applied in real-time applications.
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Fig. 7. Flow chart of object shape adjustment algorithm
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Table 1. Tracking performance comparison of the proposed method with respect to the Khatoonabadi‘'s method

Sequence Erame Precision (%) Recall (%) F-measure (%)

Pro Ref Pro Ref Pro Ref

City (CIF) 100 91.68 94.5 95.39 95.4 93.46 94.9
FlowerGarden (SIF) 50 76.49 59.3 84.77 94.0 80.15 71.2
TableTennis (SIF) 25 91.80 96.3 92.14 89.0 91.91 92.4
Stefan (CIF) 90 95.72 85.4 44.79 59.2 60.10 68.7
HallMonitor (CIF) 60 89.30 70.9 68.82 80.9 77.60 75.4
MobileCalendar (CIF) 100 84.05 77.8 82.54 83.1 83.00 80.1
Coastguard (CIF) 100 64.41 62.8 89.75 90.1 74.61 73.4
Foreman (CIF) 100 97.86 95.5 80.03 85.9 87.62 90.2
Average 86.41 80.3 79.78 84.7 81.06 80.8

* Proc M|otke FARIHS, Ref= Khatoonabadie| EHHS LIEIHCE
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Fig. 9. Tracking results for FlowerGarden
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ARt ko] A gl wet S AAUE HHo T
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ok Z ol thek AlStske W] FPATE £ 200
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Fig. 12. Tracking performance for Stefan
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Table 2. Processing time of each module per frame
Pre-processing GMC ST-MRF tracking Post-processing Total
Sequence (ms) (ms) (ms) (ms) (ms)
Pro Ref Pro Ref Pro Ref Pro Ref Pro Ref
City (CIF) 0.01 0.5 7.2 52.9 1.9 7.3 0.3 0 9.4 60.7
FlowerGarden (SIF) 0.01 0.4 5.3 455 1.3 7.0 0.2 0 6.9 52.9
TableTennis (SIF) 0.02 0.5 3.3 38.5 1.6 6.2 0.3 0 5.2 45.2
Stefan (CIF) 0.04 1.3 41 50.8 0.6 3.3 0.1 0 4.8 55.4
HallMonitor (CIF) 0.04 1.8 1.9 459 0.6 3.6 0.1 0 2.7 51.2
MobileCalendar (CIF) 0.01 0.5 2.6 49.5 04 27 0.1 0 3.2 52.7
Coastguard (CIF) 0.01 0.6 2.8 48.6 04 27 0.2 0 34 51.9
Foreman (CIF) 0.04 1.5 4.9 48.1 2.7 9.3 0.3 0 8.0 58.9
Average 0.02 0.9 4.0 475 1.2 53 0.2 0 5.4 53.6
* Pros H|otol= BHHE, Ref= Khatoonabadi2| BHHES LIERHLCE
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