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Resource-aware Based Adaptive-scaling Image Target Detection Under Multi-resolution Scenario
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Abstract Edge video processing can reduce the video transmission delay, video processing overhead and storage cost in the video
processing system of cloud platform,but the diversity of video parameters (resolution, frame rate,etc. ) will lead to unsatisfactory
effect of edge video processing. Usually.in the stage of image pre-processing.image scaling and transformation will be applied to
ensure the best effect of image processing. However,in uncertain scenes such as video monitoring, the target detection rate can be
reduced largely by directly scaling down the resolution of all the images. According to the problems mentioned above, this paper
chooses the scaling ratio of the horizontal and vertical pixels as image scaling factor. For the video data with different resolutions,
it analyzes the influence of the image scaling factor on the performance of video data processing and puts forward the dynamically-
setting scheme of image scaling factor. In this scheme, the system performance index (system power consumption and memory
utilization of the server-side) is taken as the constraint condition of video processing performance index (face detection rate) ,to
get the image scaling factor corresponding to the optimal face detection rate with this resolution. Experimental results show that
for video data with different resolutions, the dynamic setting scheme of image scaling factor can reduce system power consumption
and memory utilization,improve video processing efficiency and capability while guaranteeing video processing performance.
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Fig. 1 Scheme flow of obtaining the best image scaling factor
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B TS TR HA S . FE S Ak B R G T
KPR E AR AN ERRBRAAHENE. WRbT
FEETMEHRRG KE T, N networkAwareness () 43 3& [A]
BN AR A T TR 7T R 52 T B i P RE . An
HAZGHRE R MRS W powerAwareness ()23 1& [0 5 K Y
G4 BB 5~ AT 29 R GE AL AE .y bR 20 BT Tl S, I 5%

VY 48 P IR A R TR AR G WU BT R T RE 4R T
W3 AT B VR E  TT 2 G RN A 46 R TR O TIE R ST
REREEZ B T WARETE. Wik, 5 &k eR®
R 1 WSS 24 4T, DRI B 25 SR OMOTE B R AT
HHO .

BiE 1 BRURAIAY EME B I N 4 R

input:imag

outpu :sf//scaling factor

1. function getScalingFactor(imag)

2. row<imag. rows//Get image horizontal pixels

3. col<-imag. cols//Get image vertical pixels

4. P~ +/row X col //Normalized resolution

5. if P<<480 then
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6. sf<=1.0

7. else if P<<540 then
8. sf<=2.0

9. else if P<<640 then
10. sf<1.76

11.  else if P<<720 then
12. sf<2.22
13.  else if P<<(768 then
14. sf<2.76
15.  else if P<<960 then

16. sf<—3.28
17.  else

18. sf<5.0
19.  end if

20.  sf_networkAwareness<-networkAwareness()
21.  sf_powerAwareness<-powerAwareness()

22. if sf=sf_networkAwareness then

23. sf<—sf_networkAwareness

24, else if sf<{sf_powerAwareness then

25. sf<—sf_powerAwareness

26. end if

27.  return sf

28. end function
4 LK/ EMEESH

A ST ST T AR 53 Y 2 A 22 X AL B R B A 4 s
R R O B R, 42 T 6 T IR 4 i R 0 Bl A
BT R AR T REAT T S5 B0 A BE S AT

A5 g5 0 VE R 8 BR A R R 22 (Face Detection
Rate, FDR) . I{42 1L % (Frame Reception Rate, FRR) . & 4t 1))
#E (Power) Lk B Z2 48 W A7 11 Z (Memory Usage, Memused) ,
4.1 EIGIRE

T BAEE S R T AR AR TN 1 3 A T B WA AL
P A S A PR B IR AR R i 2 o B R ENUE R ID & IR %
AR TR A B R IR A . REIR S D
Raspberry Pi 3 Model B+, 1%k 4 800 A % . X
Bl CPU BL & K Intel (R) Core (TM) i7-7700CPU @
3.60GHz(4core) . WAF 16 GB, I h i 400y 8 #%., W AE
1GB, WA AT UTT1E W RS2 I0FE . AR 5%
F N G v AL A K T H Raspivid A A% TR
VLC, i1 % it 55 s i FH T A 46 00 89 R 0U% OpenCV 3.1.0,

S G A 1) SRR AT A 3R 3 G ST 00 SE % B R
ISR IIEL 7 B, G R 3 AW IR B R
s amea XMW hmEVNAE N 64 7 Windows10 [
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[F] FsF 2y 22 16 390 5 19 A 4 8 S I B0 0 A B IR 55 . S R I 4% BF
BE ML G RN G 55 A ) A AR AL s B
I 8 Bis, St B, & W A w S Fa) 55
N R, T S Raspivid B D342 3k 30 35 1Y 985 R A
VLC ¥ 1% m% H. 264 #0455 3 . Lh A% 3 4% =X 8 TS (Transport
Stream) M 2028 45 4760 5 i i 20 A € S 1, 1 IR 55 4%

T 3 5 1 320 2 Y5 B Ml A RE S 101 R 4 32 SE A 48
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Fig. 7 Connection topology between nodes
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I Packing | Get video stream by - Detection |
l————— ! specified URL [ Analysis |
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Fig. 8 Diagram of video stream transmission
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T M 9 IR S 3 — P BB AR Y SIS, 300 2 AR 45 45 il o ) R O fe
FH 2 TE i 2% o BA A 3R B PRS2 A 2% b BA 3 &R 55 L P S
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EER I N
4.3 GRS

A SCHRE Y B A AR AR N R RS A R (4
A1 R 8 A B U 43 % 23 1) B8 1R T AR Ak A9 1B ) gk 7 BT
G oS3 AT 2 R B T, BT G B SR AR A it 2 R 3
100% , NG A S 823 100% . MR 1 T8k, BT A 4
PN R G RETE IR M R RS B AR, h Bk
BT, AR AR R G A i R T R B A R B T IR R R AT Y
BN 7E 2R Ge M BE AL VR AT AR T, 11 43 3 356 (14 100 071 45 4% 40 1 45
T H D B M A A D

KT OANFEI PR E T 4 A TERRHE AR
Table 7 Four performance indicators with different video

resolution configurations

Normalized

resolution Power/W — Memused/%  FDR/% FRR/%
240 63.11 10. 72 99. 21 100
360 77.98 9.60 98. 82 100
480 89. 36 11.67 98. 83 100
540 59.19 11.07 100 100
640 73.83 10.76 99. 21 100
720 66.13 11.55 100 100
768 59. 85 10. 22 99. 80 100
960 65.33 11.87 99. 80 100
1024 52.49 12.28 99.61 100
1200 61.84 13.13 100 100
1440 69. 40 14. 24 100 100

BERTE A BT IR S R0 2 O A A A B
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