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Research on Target Tracking Application Deployment Strategy for Edge Computing

ZHANG Zhan, ZHANG Xian-Qi, ZUO De-Cheng, FU Guo-Dong

(School of Computer Science and Technology, Harbin Institute of Technology, Harbin 150001, China)

Abstract: Target tracking algorithm has been widely used in many fields. However, due to the problems of real-time and power
consumption, it is difficult to deploy the algorithm based on deep learning model on mobile terminal devices. This work studies the
deployment strategy of target tracking algorithm on mobile devices from the perspective of application deployment optimization
combined with edge computing technology. A deployment strategy of target tracking application oriented to edge computing is proposed
based on the analysis of device characteristics and edge cloud network architecture. The computing task of target tracking application is
reasonably unloaded to edge cloud by task segmentation strategy and the computing results are analyzed and fused by the information
fusion strategy. In addition, a motion detection scheme is proposed to further reduce the computing pressure and power consumption of
terminal nodes The experimental results show that compared with local computing, the deployment strategy significantly reduces the
response time of the task, and compared with completely uninstalling to the edge cloud, the deployment strategy reduces the processing
time of the same computing task.
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Fig.1 Comparison of distributed machine learning system and target tracking system
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Fig.2 Edge cloud network architecture and software architecture
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Fig.3 Schematic diagram of target tracking system software framework
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Fig.4 Schematic diagram of computing task segmentation strategy
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Fig.5 Schematic diagram of the calculation process of the task (picture is OTB100%®! DragonBaby)
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Fig.6 Filter response map
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Fig.7 Schematic diagram of motion detection results (OTB100"! Bird1)
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Fig.8 Terminal node calculation task processing time (calculation task completely local calculation)
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Fig.9 Edge cloud computing task processing time (calculation task completely unloads edge cloud computing)
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Prucision plots of OPE Success plots of OPE
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Fig.10 SiamFC and SiamFC_Split algorithm performance test chart (model partialoffload)
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Fig.11 Computing task processing time Fig.12 Feature extraction time comparison chart
in complete offloading strategy of neural network model
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Fig.13 Same calculation task total processing time Fig.14 Information transmission time
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Fig.17 Neural network model partial offloading strategy terminal node computes task processing time
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Fig.18 Motion detection time and response graph reconstruction time
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Fig.19 CPU occupancy rate of terminal nodes under different deployment strategies
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Fig.20 End-node computing resource consumption (orange represents test process)
Kl 20 237 RS BEUR VY FE (RS (0 2 7n M HERE)

M 20 W] LA RN SUER A 5T 1 2 3 AR 530 4 0 A 2 ) 2 A AR R S R o A 000 i A A [ A
M) A 95 D o P T A, RS 5 4T 55 56 S R ] AF 2 3 2 T R AT 6 A T S 560 3 SR T ol 28 ) 8 A5 8 (1 1 B30T 55
FEARIEAT FEAT A, A TR E A5 RS 5 18] 1R A7 1E [ 58 11 58 )5 DRI, B[R] 2 A5 R 58T o ) v 5 9 3 A A TR
33 XWHERASN

S 45 TR SR AT 55 43 31 SEE ] LA B AR [F) D S50 4T 55 (10 2 47 40k 340 B ) 6K 1 B [ A3, = SRt -1 T
A B S A A s SO ST BTG P A i B 3R 5 Uk B 54 I8 B BTG AR o I T SR 86,y B A% B s 8 &, T 4t 5
I ) AT R R T VAL FE E AR B R SRE R TR H bR AL A B B AN )R ) XA D T A B R 25 AT
S i, T AL B S R K/ S R B X R P KN B R AR O 6 X 3K /N R B EAT O A R R, T LA T Ak
B S B s an B R R i T

J5L 4 B B 200 TRAR B S |, JE 3BT XSO MY S5 38 BR H AR KN 6T 280 A5 R 28 o4 48 kg TE R L 3T
/N T 5 R X3 0 o 4 X 488 B TR B 1 D A, IR 5 O 408 A 20 2 0 7 it 2R 2R A 0. TR U, T R HH 0 D 5
WSHIR % . MRS FRIE S S 50D . (R IESR UG A7 F A7 6 K T S B0 1 17 D0 B 0 % ) R, —
5 T T DL Ko o1 28 o 49 A 700 30 47 1 1 00t 1 246 o 4 X 408 S 20 I 4 (0 A S TF 9 e A 28 5 0 AT b SR s K
AEA 5 7 AR UL 3 — 5 T, PTG TR 2 2 BOC AR AT TR 457, BRC7E 5o A5 20 552 T S K PR T 42 A sk 5
43 BB G SR BT HE ) B — B RS

N SE 86 &5 0T DU HH - bl 25000 20 20 380 9T 36 o D K ) SE 3R 5 AT 25 8 Ak 31 i 1) 352 i 265 O G = T PR
TS IE T BME B BRI, 1% 50 23 I 1) A28 3 2SR [ V% 5 2 S HE LT 1) 5 238 20 iy 55 At 5 s 248 28 %) 462 Hoie i 1], A
JNGAE BT AR T 3 3 14D B IV i S 258 iy AN R AT T A 450 1 P e I 50008 A0 10 A i 85 5 A B 8 K
B ¥ DA R A% AT AE B0 55 AR OGS 56 SR json BEAT £ 4T B RN E AT, K H python requests FEBEAT HTTP 3%
BRI ECAR AL .t T json AN SCREA BR (1 20 % 5, PR 75 S 1B AT 4000 2 AL A e idE AT & TR json X 404 64T 4T
AT B I8, 123 o B ) T 5 R s I 7 3B DDA O mT E— 2B Ak B ik A S Ak P R 2 S 3L A
FEAATRE S, LU R 1% ) .

RSO T 28 AR /N, PT SR I ASE R 2 400t Ak 1) 7 Xk — 25 BRI IO /s A o G 8 SO R Y 4% 7 T
— 35 AR A, SR U R M 1 7N 5 Aol 2 I 4% 330 47 P ) 4 20 P 30 £ 2 ) 1 A R b 2 8 30 AT 45 T H b Ar
BN AN A 6 ) I ) e KA B D%, IR P S ORAIE o R AR A AN AR, ) At 7 A R 400 9 AN 4 o) S 20 42 i
3 R . 22 R Tk TR 2 A 2% 2 ST AN UL PR A PR B (B ), R B L AT T O AR R A B A A 0 iR
JE I A ) B 21 TR, 10 S 2 38 e B B ) B EAT S B LK ST R AR REAE Bk Ah, 2 R A AT LR
& G5 7 VR R AE B HEAT AL B, BR FH A 5502 T 3B A T 30 A8, LB G 2 00 11 D0 28 A5 20 St AR b Y sk A SR

o T A HE A8 B T A B BTG 11D 25 ity T 4%, 1 28 TN 8% A TR 1) o B g R R B AR TR AT 45 1 2 S ST 6 T 3
R GPU Bk NPU 0% 5 200 e 25 K5 4o 0 90 45 BT 4k S 4% 0 4538 40 V1 AT 45 AR T H 50, I T 36 T 224 i 0 2%
e AR I B AT AL 15 5 18 110 00 28 S B 0T I 485 A i S 3R, T o0t 28 T 8% B AR R AT Ak 1 o, AR 0 B 7Y L Ak
e, WA 225 19X 8% A s 5 2 /N TR B AT 4% 43, 4 o 428 D 48 A 70 A T A T I JEAT 9% 20 558, T R SR A5 SEAR 1) 4



2706 Journal of Software #k4+373& Vol.31, No.9, September 2020

I 1) S 90 0 T 505 4 A B4 T 2 i MR/ 0 6 1 S B9, 911 5 2 A I MUL B 3 8 1
) 86T B 5 08 25/ IR0 AT, SRR LA S B 49,29 B AR e AL B 8 T 5 DL — 5 DL 5, 24
JF IBF G Ao, LT 4R

%M
% |5 = =
?}E% = ::§_ S :é 2 > B > 2 > | (M
mal (5151125 (BIIEI[B]]% g5l |5l18(2| |5 5| |k

B (=]

%7& o g o g o o o &
gg

HHE

/l\ ~N

—

: !
| |
| |
0l |
R I r iy
! i E'r+>o
J-/ H A |
| |
| |
| |
I
|

I
ity fefmsidls 1+ fRtg

Fig.21 Schematic diagram of feature map parameter quantization scheme
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ARAT: 55 i S B 1] bk 4, SR P e o ] o S 552 ek AR A G A i T 1), 5 45 5 38 B A W 0 725 i — 20 PRI 288 i 09 mii o
SRRy R G N 0 B B YR VR B R £ it T R S S I S0 B0 IF 12 5 SRS IR R kL S G 5 RR
B AT AR T A [ UE BT 45 A BB ).
g5 H RISt BN H ARIBEE 0 R REBLR, AT LU R LA T HE— 2P AT
(1) S o N 3 57, 6 30 Sk 2 B R REAT DA B v 4 A b v B8 D SR IK T R AR S )2, DL BEAIR
B 7 T 48 A B AT 45 10 5% ) A0 I AT 5% S8 986 1) UG 480 08y 22 10 B 5 00, E VS INET X 2 10 2135 SR I
AT 25 F L SRS T

(2) X H s ik N U & 2 I % T A B A IR K A AT 45 0 A oy, LR A R AR
HhH 5B, Wl FPGA ARM,GPU 45,454 20 1% 5 M Ak 3524 11 1A B2 SR s, 1k — A2 D0 A AR b 98 VI 40 TG

() WINZYEFZ AR A I INFE . LA Pk RESE, ) 22 204 R IR S8 IR O Ak 3 TG 1) R AT S A%, T 55 4%
AT RN 5T

(4) SiERa sy AR B S5, BB A5 G, PR & Y s 5 1 = 2 N A1 B g i kT
RAAR T ST 55 1 i) 37 s ]
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