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Goal Results

e Fast action recognition.

Approach

MPEG flow Local motion descriptor

Descriptor evaluation

e State-of-the-art performance.
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M t . t - e Estimated motion vectors are part of the most Hollywood2 (MAP) (fps)
O |Va I O n compressed video representations: MPEG, H-264, VP9. Histogram encoding MF (our) | DT [1] MF (our) | DT [1]
e Huge amounts of video: ® MPEG motion vectors are sparse, typically defined on a HOF 177, 55 99, 3468
BEAE Decades of TV channels 16x16 pixel grid, MBHXx 49.0% 02.0% 330.3
m@D 6000 years of new video each year ® The quality of MPEG flow is comparable to motion MBHy 50.4% 56.1% 330.3
Al SV £ video transf thin 2018 estimation by standard Optical Flow algorithms. _ HOF+MBHx+MBHy 53.9% 58.9% 218.7
cisco. ! YEAIS OTVIEES HAanNSIEr pErmomn grid cel HOF+MBHx+MBHy+HOG || 56.2% | 60.0% | 168.4 12
e Large-scale applications: @ MPEG flow vectors (v mAP % Vo
. . . x:Vy) 1% = (—§
Yny Video indexing QO Interpolated flow vectors (Vy,Vy) Eggiﬂgﬁi:ﬁggi:ﬁgg Ezgi ;zg? 19 1y v
‘& Surveillance 70 | L7
v A d I HOF+MBHx+MBHy+HOG [1] 60.0% %
— Augmented reality e Use sparse MPEG flow vectors to compute HOF+MBHX+MBHY+HOG+TRAJ [11_ | 60.3%

HOF: Histograms of flow
MBH: Motion boundary histograms

®» Trajectory information has limited influence on results

Parameter sensitivity

e Current state-of-the-art methods for action recognition

_ Quantized MPEG flow, err=0.283
typically process =1 frame per second :

e Grid cells of two scales: - xvid X264

. . 16x16 pixels, 5 frames [ - Sampling stride | mAP | fps 5000 kbit/s | 58.9% | 57.5%

Contributions i 24x24 pixels, 5 frames e 16 1 583% | 352 1000 kbit/s | 58.2% | 57.4%

, , Quant. LK flow, err=0.334 e Dense descriptor sampling with 8 | 38.6% | 24.1 500 kbit/s 7. 7% | 57.1%

e >100x speed-up of video feature extraction. L , . o 16 pixels spatial stride 415929 | 137 250 kbit/s 5779% | 57.0%
Bl Optical flow estimation 5 frames temporal stride ®» OF stride marginally affects accuracy ®» Stable recognition across codecs and bit-rates

] Descriptor aggregation

<1%
Tracking P

Time for Descriptor aggregation Comparison to the state of the art
feature ‘ Hollywood 2
extraction e Feature encoding and classification schemes: Lo ..

Histogram encoding + X2 kernel SVM !
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e 4x real-time action recognition (CPU). . . . . i coa M B EIE IV ER |
& ( ) e Descriptor assignment using approximate MF FLANN(-32) 1 55.8% )24 1 400 Sl
® Minor decrease in recognition accuracy. ] MF VLAD(4) 56.7% | 168.4 167.5 84.0 ool BRI BB W K| W _
: Nearest Nelghbor search (FLANN) [4] MF FV(32) 58 29, 40.9 329
e Publicly available implementation L 33 DT [1] 509% | 12 | 5.1 1.0 R S S RPN
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