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Abstract

Researches are underway to efficiently reduce the size of video data transmitted and stored in the image analysis process using
deep learning-based machine vision technology. MPEG (Moving Picture Expert Group) has newly established a standardization
project called VCM (Video Coding for Machine) and is conducting research on video encoding for machines rather than video
encoding for humans. We are researching a multitask that performs various tasks with one image input. The proposed pipeline
does not perform all object detection of each task that should precede object detection, but precedes it only once and uses the
result as an input for each task. In this paper, we propose a pipeline for efficient multitasking and perform comparative
experiments on compression efficiency, execution time, and result accuracy of the input image to check the efficiency. As a result
of the experiment, the capacity of the input image decreased by more than 97.5%, while the accuracy of the result decreased
slightly, confirming the possibility of efficient multitasking.
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Fig. 3. Image of object detection extraction result by confidence score
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Table 2. Networks used in the experiment

F 1 A =] ¥ AZE =4 Task Network
Table 1. Hardware and software environment of the experiment Object detection | Faster R-CNN X101-FPN
Pose estimation pose_hrnet_w32_256x256 (Faster R-CNN R50)
Hardware . -
CPU YEON W-2235 Object tracking JDE 1088x608 (YOLO v3 1088x608)
GPU RTX 2080 SUPER (4ea)
Software ¥ 25 AP0 AHEE 2 Hj239) AFA S WEST]
CUDA 10.1 = -
.5 AFA T UEHTL A2 2 AMRHE £
UBLIRE 50.04.01 = ‘j/]_ _oo]o‘ ] 9 "] e ]'OE] =4
Python 385 g2 A7} 252 984 Faster R-CNN X101-FPNo| AR
Tensorflow 231 HYth M FEE UEYAE HRNet!'1S A28 o™ z}A)
Ry lorsn o0 FE UEYI] EAFATE 71222 A F T Faster
Detectron?2 0.1.3 - -
= 50 R-CNN R50°] AHERH. 24154 WEYAZE JDE
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T 3. Alslof| AR=E [jo|E] stAth Mg RO 2= FAAZE JdH L] S O
Table 3. Data used in the experiment 23 7t A 2EAFRE v watdn. J 05‘ ]_94
Video | Frames | Resolution S gAg v EE YelY = BPP(Bits Per Pixel)E
2mp4 | 4819 | 1280x720 Ab-g-ate] W, AAFE A I= mAP(mean Average

4.mp4 | 952 1660x1080
7.mp4 | 911 1920x1080
16.mp4 | 700 1920x1080

Precision), =452 Z 3= MOTA(Multi-Object Tracking
Accuracy)Z Y]/ 3}S

I 3 . BPP—= total bits 0
3 32 Ao A1L-% dolEelth HiEve HlolE A = "~ total pizels (width X height X num Of Frames)
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MOTA=1— Zt(mt+fpt+mmet) (3) 3. AE'.%:'.I 7E:lJ_,—|'
2,9,
FA4E JIFAFT VEYARE A= FEAHY 4=

(57213)9] m, = false negative, fp, = false positive, 12| BE&S gl Yel HEE AT Z2A 20 EXER
I mme, = EAFA FFA otolt)7t WA H SlgrolH Al S E A GdE 4 QPER 5T & FEA
MOTA %+ ©] Al7FKE B38te] Ground truth 7} 2 Uhe I XML#HY & zipC 2 453 &35 tate] ojugh A e
ZHg 1014 Wl grojth T 34 ¥ dEYSHe] &%E BPPE H WSt

FYAZ FH f‘] B =wolA Aljkske HEE 2 9
o|Zglel e A3 EAER Y 20 ]7‘_(1% 4-(a)-(1)) E 4. 2} 3H49 QPE BPP

- - = Table 4. BPP by QP for each video
7 7} 347 2l *x]ﬁ H]E‘)JEL—E—Q] AIZHLE 4-(a)- {unit : BPP)
), 1% 4-@)-3) =< Hsll F 287 ﬁ]tﬁl, = 2mp4 | 4mps | T.mps | 16.mp4
23 gho|zgele 7R} gﬂl A A2AZHIE 4. Onginalinput | 45599 | 7561 8490 | 11568
Do 2 images

(b)-(1), 1 4-(b)-(3)) AAFEH A F4 U E] qp22+xml zip 0384 0097 0074 0374
2t 2 Q5= AIZHLE 4-(b)-(2), 1¥ 4-(b)-(4))= T3t qp27+xml zip 0.250 0.064 0.048 0227
o 2 2QA7HS ]40}04 W) 7849 o qp32+xml zip 0.159 0.044 0033 0.142

ol oiarel L2k o el A o] mal qp37+xml zip 0.099 003 0023 0.090

He e L°.° 12 ) Qe 2T ZRA 2 2AF qp42+xml zip 0.063 0.021 0016 0.056
A Al 21105’—i AT AL 4-(a)-(4) 2 A2 D qp47-+xml zip 0041 0015 0012 0034
s A3 s A" 4-2)-(5)°] S Hg i, dE
Bad ZEA 2] GEEA] od dEGEe] S LE QPRE &IPS AL FE247 zipHd S e 59
4-(b)-(5))= vtk A4S 4FS QP(Quanti- d 47Me] Hagakol dEUY] 97.5% AL, QPATE
zation Parameter)Z 671(22, 27, 32, 37, 42, 47)& A3 YEHPS 7S FE2AF zipyd S &3 Lo YuT)
7t F9%4= 6719 QPE VIM 1393kt H] 99.7% Ak ole #A A7 23 A9

E 5. NMFE9| HE|EjATS} ASEIATS| QPE mAP H|I
Table 5. Comparison of mAP by QP of the multitask and single task of pose estimation

{unit: mAP)
QP22 Single Multi QP27 Single Multi QP32 Single Multi
2.mp4 |77.46 65.58 2.mpd |77.31 65.40 2.mp4 |76.79 65.04
4.mp4 | 20.64 19.55 4.mp4 | 20.79 19.52 4.mp4 19.93 19.45
7.mp4 | 14.54 56.8 7.mp4 14.10 56.14 7.mp4 13.18 55.66
16.mp4 | 29.67 353 16.mp4 | 29.24 35.33 16.mp4 | 28.33 35.07
Average | 35.57 44.30 Average | 35.36 44.09 Average | 34.55 43.80
(a) QP22 (b)ap27 (c) QP32
QP37 Single Multi QP42 Single Multi QP47 Single Multi
2.mp4 |76.14 64.50 2.mp4d |74.81 63.55 2.mp4 |72.37 62.25
4.mp4 |19.16 19.15 4.mp4 18.50 18.9 4.mp4 16.22 18.21
7.mp4 | 11.30 54.71 7.mp4 10.69 53.20 7.mp4 | 7.53 51.25
16.mp4 | 27.81 34.5 16.mp4 | 26.16 33.69 16.mp4 | 22.31 31.81
Average | 33.60 43.21 Average | 32.54 42.33 Average | 29.60 40.88

(d) QP37 (e} QP42 (f) QP47
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Pose estimation mAP/QP graph
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Fig. 5. Pose estimation mAP result graph by QP of single task and
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Fig. 6. Object tracking mAP result graph by QP of single task and mul-
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Table 6. Comparison of MOTA by QP of the multitask and single task of object tracking

{unit : MOTA)

QP22 Single Multi QP27 Single Multi QP32 Single Multi
2.mp4 |51.0 45.34 2.mp4 |50.6 45.34 2.mp4 |50.1 4534
4.mpa |[17.3 15.10 4.mpa |16.7 15.10 4.mp4 |[153 15.10
7.mp4 | 33.2 54.19 7.mp4 | 32.0 54.19 7.mp4 | 275 54.19
16.mp4 | 18.7 11.99 16.mp4 | 18.5 11.99 16.mp4 | 18.0 11.99
Average | 30.05 31.65 Average | 29.45 31.65 Average | 27.72 31.65

{a) QP22 (b) QP27 (c) QP32
QP37 Single Multi QP42 Single Multi QP47 Single Multi
2.mp4 | 49.6 45.34 2.mp4 |48.0 45.34 2.mp4 |45.1 45.34
4.mp4 |[12.3 15.10 4.mp4 |6.8 15.10 4.mp4 |[3.6 15.10
7.mpd | 22.2 54.19 7.mp4 |15.0 54.19 7.mp4 |64 54.19
16.mp4 | 17.3 11.99 16.mp4 | 15.9 11.99 16.mp4 | 12.9 11.99
Average | 25.35 31.65 Average | 21.42 31.65 Average | 17.00 31.65

(d) QP37 (e) QP42 (f)ar47
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Table 7. Comparison of time taken for the multitask and single task

{unit : sec)
Object Pose Object Entire
detection estimation | tracking time
(w/o OD) (w/o OD) (OD+PE+OT)
2.mp4 1200 1552 297 3049
4.mp4 274 554 91 919
7.mp4 252 709 91 1052
16.mp4 286 474 88 848
(a) Taken time for multi-task process
(unit : sec)
Pose Object Entire
estimation | tracking time
(w/0D) (w/0D) (PE+OT)
2.mp4 2066 394 2460
4.mpa 725 118 843
7.mp4 830 119 949
16.mp4 592 95 687

(b) Taken time for single-task process
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