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Design of equipment remote monitoring system based on ARM and
multi-communication model

LIU Baohua
(Institute of Naval Aviation, Huludao Liaoning 125001, China)

Abstract: An equipment remote monitoring system based on Advanced Reduced Instruction Set
Computing(RISC) Machirles(ARM) and multi-communication model is designed in order to expediently
monitor remote communication equipment in devious location. The hardware monitoring platform of the
system is constructed with the core of ARM S3C2410 microprocessor, and the system realizes the
management, control and malfunction treatment of remote communication equipment by the communication
methods of Ethernet, General Packet Radio Service(GPRS) and short message, etc. The data receiving and
sending process of the system and the realizing method of communication protocol are introduced. The
results of system testing demonstrate that the system operates stably by these four communication
methods, and can report malfunction alarm message in 3 min, inquire the parameters of the remote
equipment in 20 s, and set up the parameters of the remote equipment in 35 s. It reduces the cost of
maintenance and monitoring, which has certain practical value.
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Fig.1 Hardware topology structure of monitoring system

Bl 1 RGN

s L ERASTI U . AL BEA MR A PR SR MRS R, IR R s TARIE R .
AR S RO A B IE, 7R TR ERAE A EMA L EE, P AL FEEA TR,
JEBEAE . AR B R AT A S RO A AE, B L A IR R A AR, RIS I T
PERGSAE R PERES HUR IR 29 E MM OB sUR I 48 Wi Pl o I HEF B R R AR & P i M4 B, & R 258
XA TARRGS . S BORAE | AL BRI 4, Jf 4 IR 249 5 1) 15 DI SC1% i 2 308 5 M Bk, [ B A A 0 WA 30 ) M 422
A, PR A5 0 A 3 98 UM 4 PO IR & o T B A T8 T £ 2R 4 T A DG 4 4 A B A A 4 R B
o, BRI T SO RS R, W T RSB R AR

1.2 REBEEN

BAEERGA LA LB )R R R | O RR A, 2 R AR
TARER ST AR AR e A, IR, T Ah B P Ak BE A SR AR B 8] A9 30 £ R, RS SR Sl AR T B g
FABERAE RS R KSR, A2 ETIREIT .

communication mutual layer
1 message ethernet GPRS series communication <:‘>
v communication model communication model communication model model
monitoring data processing layer bottom
watch dog
. 0 - - — layer
processing  { system alarm processing system software upgrading system communication protocol <‘:‘/'\ driving
model model model processing model model
H hardware controlling layer
RS485 mutual communication processing FPGA mutual communication processing <:>
\ model model

Fig.2 Logical structure of monitoring system

M2 Wi RG2S

1) W5 H)Z

WS R AEEE S M SR . DU RGE (SR . GPRS 35 B H R R @ (S R0, A5 — Rl e Xt i — i
15 7 3o 2RI B B ok I T W b0 OB R 1 R AR TR, I DL BRSO 0K Ak B A RO A% 1 2 W
AR HZE . AN, R2 K R AR & TAESBOE | & SRR e 20 € Rl (S #s AT R e st 4 ks rh o .



780 AMZBMFERFRERER 514 %

2) WEPE K ab 3 )

WA Z ARG S EA BB | RS | BRI BRI, %2 ATk A EP L
1) T O AT 0 B b S R S AR 2 R R R R B R R TS B )G Rk A 5 HE
[, R 2 45 05 A B B 5 ik A M bt

3) BE{FEH 2

B 4 9 il )2 A0 45 RS485 28 Tl {5 AL B MW 3 ] 45 #2 1] 4 5 (Field-Programmable Gate Array, FPGA)AC B3 {5
BREHR 12 )2 0 1 52 B PR M P B A E R R B W & RS, ST RGUR)Z FPGA B . RGAMER RS485 Bk
0 5 S R, I 17 5 B0 B o o 1 58 T2 R R W TR <

) RGEMEI e |
2.1 -IF- é E(J EE 14: 'é\ 'ﬁ: gi':(: 1%_] LCD interface }( ) Ciﬂ 8 channels digital 1/0 interface ‘
N . ower 16 channels digital I/O interface
Ty N TR N S I 13 : |
y a[5]a \ ARM — -
/l\ H % LI ARM S3C2410 1,?5(4& }E%&[S]j\] jf‘/;( i, keyboard interface (")  $3C2410 Ciﬁ 32 channels digital /O interface ‘
SRFRIBR B AT LCD 45 1 MR 11 | b 1 — el i —
. JTAG interface interface of simulation parameter

JTAG BT A1 IDE 1. Wil Sfgimes om0 )
% H"J Tﬁf\arm?* 5 @E% T 8 Eﬁ’ . 16 %*ﬂ 32 E%E/‘J IDE interface )< N <:4§ USB COM LAN interface ‘
Kby =2 £ A 3 e LN L pA A
BEHiA HJIf; R AL A \FHH i }% D ° Fig.3 Hardware structure of monitoring platform
ARM S3C2410 fhk #l g7 A9 N FRAE AL T 8 JdiH P 3 MoF £ BRI P4

1 10 fif DAC. 1 LCD #&#il%s . 3 M EiEm
UART. 4 P IEIE ) DMA 5100 s Wi S 4 5% ) Tl 20 B8 B At T4 R, 78 Bl il s 6 I O 1 4 i AR DG
BRSO A A R 4k e SR, BEELE AU S AR 420 mA~20 mA BY AT HL IR B SEGER E A TR S .

2.2 bR ERHIR I

QU
% WA 9% 0 LB i £ D20
&H?Eaﬁ i 5 B8 P 1 0 o B 3 4 g e _ﬁSE
1) G R T RESET " e s
TR Ly, R D oD -
HREARETHEERIE, WA RNE = , MAXS2ITEXKT -
I S o 4 T B i At A
MAXS823 it i BB L EN FohEAHTIRE,
TR BT IR R R kL B
gy X TS AL 4 A MR S —
2) LUK 1 pispo sp15500
ZGLi ] CS8900 1 Ky A 2R e %0 LUK 5 11 - o
e gl 25 ARM S3C2410 (G H:m BN E 5 TR . w08 R X2.25M
MBI TAE T RN R B R SR, 5%t ) % o o
HEAT IO, A0SR 4 s, U A SRR A L 2 R 4 2% o —_—
Roas R, S B R RO . AR BRI R R R EaM 1 L
B UL K RSk, R BB 3R 9T A R B (Cyelic " 2r e
Redundancy Check, CRC)fS™ | sk 5 45 ¥4 & 1% 21 LA K 846 EEL_
o E P UOROHR 9 3 R PR 206 2 0B 0 R T £ A - =~ =
Wik | HuHERR B, SRS RR B AR BN A, %1% CRC as
;B“Eg/\l\o @ﬁ;ﬁzgﬁ)ﬁ’ CS8900 *E%EE&E‘%E%, ;{%j‘gq&@‘[ E{J Fig.5 Interface el\ectro—circuitofEthemet
SO 3% B R GAE R B 5 DURRIELTRE

3) B A O R
B ARM S3C2410 A G AR5 T 68, (HEFESLPRMN P, A BRI A B FRS i A A BE AR 26 4 IR 2
B BRI SR, BT L, 2R G0 RS 0 B 0 5 9 TLC 1543 85 A 47 SR 4 BUHE i BB 6 36 0, L r B ANl 6 oo



55 5 4] XEE . EFARM MG EEEANERZEMIERZIEIT 781

Yee cp P
01u30V
R12
Ul
2k025W
1121148 Ucc LM4040BIZ5.0
ACHO
All icch? ; A0 Uee fg = 1 u12
RI 620025 W ol LAl EOC e sk 1 2
200025 W ACHZ 3 1,5 CLKr——— 3 ACl4
. 0.1p50V ACH3 4 [,3 b S =5
ACH4 5 16 TRy
™ 15 ELECTROI
AGND _ACH5 6 (s _12;2 15 ACSI qpsov c13
ACH6 7 |ng Rer 14 VREF -
AGND ACHT 8 |57 REF{13 - ]
ACHS 9 |4 Alo 12 ACHIO 1 0.1p50V
10 GND A9 1 ACH9 AGND
-
Fig.6 Interface electro-circuit of simulation input
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