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A design of intelligent video surveillance system based on edge computing model
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[ Abstract] Faced with the application scenarios and technical requirements of video surveillance, the centralized data processing
model represented by cloud computing has a large overhead in resource requirements, and relies too much on the network bandwidth
of the cloud computing center. It is also difficult to meet video processing in real-time and other requirements. This paper presents an
edge computing model suitable for video surveillance scenarios. From the three main resources of computing, network bandwidth and
storage, the system architecture is designed. Video preprocessing is accomplished by utilizing the computing power of edge nodes,
constructing Docker container platform, adoping hierarchical scheduling strategy to reduce network congestion. Through testing, the
model can effectively reduce the overhead of computing, storage and network transmission in video surveillance scenarios.
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AT LA BB 1 B A7 oS 18], R AR I 285 A5 5 i 1 {l,ifframek (x,y) — frame,_ (x,y) | > T (2)

&Sz sk Ak h DO B s 2=k 0,others.
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{ (1)
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Fig. 1 Flow chart of three—frame difference algorithm
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Tab. 1 Video stream of three types of cameras

AT RS i 1 s/KB 1 h/MB 1 d/GB 30 d/GB

D1 ARBFERHL( 704 * 576) 1 024 Kbps 128 450 10.547 316.406
HD FF 431201 (1280 * 720) 2 048 Kbps 256 900 21.093 632.812
FHD $C7 484441 1920 * 1080) 4096 Kbps 512 1 800 42.188 1 265.625
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IR R ) B2 S M2, R ik
JARITE , 22 AT P Ao 5 TS, BAEESR 10
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PAFR 1 B AGHLAAE ], 2 N G 0 & HE I
B AR 2 SIS 7 A 11 o KA B3 o 0 e KA
ALK :4 Mbps * 8 J%+2 Mbps * 20 % =72 Mbps,
PRI, #e b 2 0158, B K 254 58 35 oK B 1T
144 Mbps , X} 2= 8 H U I AEAG B A Y e KOs R L
KA 72 Mbps, $2AH [R] (8 1 RUAS R 1730 %, A2
EEE S K A B I, DL 6 MR Z VAT ek
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DA ) S5 R A 7 1A R R TR BT, B Tl
ST R R REAUR R 45 RGN LR 4 548
0. 11 2% 11 %50 ( Edge Computing Unit, ECU) | Y
REALATT W 4 57T (Intelligent Video Surveillance Unit,
IVSU) | i1 % 3+ 5 797 &5 ( Edge Computing Node,
ECN), = 1+ 5 % % 0> ( Cloud Computing Data
Center,CCDC) . ARG WA 2 fr7x
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Fig. 2 Architecture diagram of IVSS based on edge computing model
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Pt web H2 ATIBE ; J5 i K HH &1 B AT C # 1Y motion
FEIF , AT LA S A A A0 , 0 AT DL S T AR n]
SIS WD FEARAL B S 10 553 3 B A 2 3

BT REN  AE 2.1 35 BT R 4 A ) 3
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22 43 3k, SEEE ShAG I DI RE
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FEEE,
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B —T 9 SV BEXT 4 (Passive Scheduling Object,
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Aso; = [A A A A A

cpu mem net r w

Amsk(’,d] T-
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L (4) ), Aso, F/RXTN CCDC 5 ECN H 56
i D FSHEXT G (ASO) . A, F7R ASO H1 CPU
TR T ARG, A, Fom ASO RIS
B, A, R ASO H LA FE R ARG O, ik 3 F
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B, P, s PSO H 4535 s B AR, 585K
(4) 5, B3k 3 FpEE IR LLE 43 He i3, BUE S ok
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P, FR PSO HHERE 1/0 BRI SIS P ey TN
PSO J& i b —RPATIH AL 55, &5 RN AR, i
FEN (Ture | False) ,Ture 327~ 241 IE1E#E AT I#
1£55, False FmARBHITIBEL S P, R Ik
PSO #| ASO Z Al M 454K 5 Py, 7R PSO | —
ST TR AT 55 A TR, P, 37N 5 B2 R
SEPRAYSCAERAN
TaSkij = [Tslime Tpn‘ Texeclime] R (6)
e (6) T, Tasklj P EANHEXT G Aso, K
PE AT 55 BB EXS R Pso, INPATSHL, AT
TRUnE .
(1) Tiise Z Ge v B2 ol ST g g () 4 B2 Schee,,
SRIG I R G, IS R S8 Y FT ] AR AT
SIS S IE]: T, o
() ¥ st e) T, 5 Pso, 1 P, ZEtAT
WE, R EMm R 2XmT. T, =
(Tyine = Puine) + Sche,,, T, BIEEB, WO a2
R O R
(3) AR 4 P 285 RS2 Pso, 0 P, ST
LR Aso, 5 Pso; Z A P 28 R A A T BRABIR A
DUIRT LI S50 B2 AT 55 i) e/ NI 8], T, e = P,
(4,1 P,) A, 5P, BOLHRER/ME,
(4) Vil B2 SR >R A8 S 167 T 8 AL L 8 o 8] 2
( Weighted Round—Robin Scheduling) 5.7, DX T, =
AR i Fe ) 7 A I Gk AR A rh ) 45 R
[ HEAT R RE , ARSI AT 55 M SE U O, BOE Task,
HIE N2 A (Ture | False) , Ture 37N 4T 55
C o8, False 2 FEAE 55 AR .
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4.1 MiXEREE
SRk /D X6 IE L E R Y B R o B 2 S Ak

Fr O, W 5 R 42 TN 24 LR T 7 L3 CDIO
BRITAEE, 2T 2 Bros i 1 2 584 P kA5 8
F IR SEHEALR I 3.2 AT R Bei T, T8 ECU
TR PR RGSk  CE R Z% M TVSU, A
wHREESHNIR 2,

£2 BREMABEETEEREIBSY

Tab.2 IVSU equipment and its main parameters

B9 B () FESH
1 WE IR AR TS CPU.1 GHz, 4% NA7.512 M
HL( Zere W) 23442 . 802.11 b/ g/ s 74 1 :microSD
Gk CSL BE R A% 1T micro USB

2 CSI %k (SONY
IMX219)

FE 2% : 8—megapixel CMOS

FHAS I BUA 3280 = 2464 (k)
WA 53 il KA - D720p 60 fps;

@1 080 p30 fps

microSD ;256G , 4z 11l KF-C38256-4K
10 tgE . O H# % 100 MB/s; @5
A F .80 MB/s

Release ;20190427 ; Motion ;4.2

3 fHERE

4 motionEyeOS

5 JoERHEHER fEHGTIR B . 2.4 GHz; {450 M
(TL-WAR450L) LAN: T-JER 1T o2k 25 .5 dBi
6 AL 44, S1700-24GR , 24 35 1

TE TAEZE SE M IVSU WIH0E 5, TVSU 5 &R 4
RIS o) O 2k I 246 14T B 0 A% s )2 1 1 & [
PRE NG 1 (ECN) 5 FRE R bl M 48 15 50 2 =
HHEEE B0 (CCDC) , ECN #% 45 5% 1 — & DELL
M55 o, HEESHME 3,

F3 DEHETAREREIESY

Tab. 3 ECN equipment and its main parameters

BEFE

punyl SR/ TS

k4% DELL PowerEdge R510  —-

2.60 GHz, %J5i CPU HA5 6 1)
L, R B

W 326 -

W 1T « 43k 21t RAID-0 F451, $iimi 170 HERE
R%& 1000 Mbps --

512M A7

CPU  Xeon X5650 * 2 i

Wi#%  Dell PERC H700

EAYIRS
BE Cent0S-7-1810 WAZ R A : 3.10.0 - 957.12.1;
R4 Docker i 4% : 1. 13. 1; Python
A:2.7.5; PHP JRA:5.4.16; 3%
Y B UAS : MariaDB-5.5.60 ; Web
R %545 : Apache—2.4.6

TEA Y it B v, R R AT = 3B b o
(CCDC) By it 5 & e K A 1 = T B8
HUG B — G AL (VM) |, 22 5 50 25 AR R A 4 A
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WS VEREHL CCDC, 1 T 1A i , Sz 9 2 1)
fe, HSHWLE 4,
F4 FHERBEROTESH

Tab. 4 Cloud computing data center main parameters

PRI B/ TS
Xeon E5-2609 v2(2.50 GHz)

CPU

8vCPU core
WAF 64 G
i 5 2.17TB
) 2% 1 000 Mbps

BIER S Cent0S-7-1810

(a)1057 M
(a)Frame 1057

(b) 1058 i
(b) Frame 1058
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Fig. 3 Three consecutive frames
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Fig. 4 Binarized image

B 5 =mESEXGNER

Fig. 5 Detection results of three—frame difference algorithm
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Tab. 5 Video surveillance record statistics
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while (true) |

j=({ +1) modn;

if (j ==0) |

curweight = curweight — gednumber(ecu) ;

if ( curweight <= 0) |

curweight = max (ecu) ;
if (curweight == 0)

return NULL;
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}
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