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Design and Realization of Omni-Directional
Mobile Detection Alarm System Based on ARMI11
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Abstract: Based on B/S architecture, a full range of motion image detection and alarm systems is
designed. Linux system is translated into ARMI1 platform as the operating system platform. Via
USB camera capture front-end image, the collected image were sent to moving target detection module.
Using image sequence frame difference method to detect whether a moving object exists, in
order to prevent the emergence of false alarms. The background reference frame were update
timely. Then the image data were compressed by H. 264 compression module, and the
compressed image data is transmitted to the client for decoding display; and client end uses
CGI dynamic web technology to control monitor behavior. Experimental results show that
the monitoring system can accurately detect the moving target, and the image is clear,
smooth PTZ control, which can fully meet the user’s daily requirements, and can be widely
used in transport, schools, banks, supermarkets, buildings and some important events.
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Fig. 1 Overall system architecture diagram
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Fig. 2 Video capture process

3.2 HERERRE
(1) BT I8
fd=open("/dev/video",O RDWR);
(2) BER 1R S
ioctl (fd, VIDIOCGCAP, &. (vd->> capability))
I T3 B vd-=> capability 4% i 5728 B 9 . 153
P B I EARMG R . vd HRUICR L5 55
(3) BRI & R B
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ioctl (fd, VIDIOCGPICT, & (vd-> pic-
ture) ) ;

(4) T E KB4 i 1 (E

1 560 vd->>picture 4544 73 5 WHT (E 4R J5 4
JH VIDIOCSPICT iy 245 357 8 4 3%
ioctl(fd, VIDIOCSPICT, & (vd->>picture)) ;

(5) #1454k channel
for(i=0;1< vd->>capability. channels;i++)

{vd->channel[i]. channel=1;
ioctl (fd, VIDIOCSCHAN, &. (vd->> channel
i)

}

(6) PR S

AR R A PR 7 s — )2 read Tk A
FE BRI AR R B AR R Ge A L X T AR B 5
ol 5 A A IR 5 0 ) read 5 R ARG
N J3—Fh Ik mmap Jr kB 2R A SO
W SR 380 ) P R S ) K R P AR S R — A R
BEAE 18] A9 ik b A BOE — A R EIR R R G
P T ORI v 1 B O B . AR SRR RG]
8L mmap J7 5

vd->>map (unsignedchar * ) mmap (0, vd->
mbuf. size, PROT _READ | PROT _WRITE |
MMAP_SHARED, {d, 0) ¥ 15 4 SO e 555 21 ]
23 6], 8K g F AR5 B A 2 5 ioctl (fd, VIDIOCM-
CAPTURE, & (vd-=>mmap)) # it — i [ 1% . 7
F VIDIOCSYNC ] W — it [ 5 7 75 #8058 i

ioctl (fd, VIDIOCSYNC, &.vd-> frame).
frame &7 R 4 B 02 W — Wi s A R4 &R G0 1 AY
S buffer By 77 2, 32 HE b 38— T (4[] B AT ik 47
T3 — MUY R AR TE N A R b hE RT DL GE o vd->
map+vd->mbuf. offsets. [ vd->frame |15 3],
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Fig. 3 Moving image detection process
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ckmap = (char * ) malloc (size of (char) *
HIGHT » WIDTH % BPP/8) ;

Hr WIDTH 2 B4 1) 58 B HIGHT 4 &
B0 B BPP g E Al

W G OR A 22 o IX v 1 R 0 58— i R 2
il ) 2 % Wi g% i IX .
p= (char * ) vd-> map + vd-> mbuf. [ vd->
frame];
for(i=0;1<<HIGHT % WIDTH * BPP/8;i+ +)

{
ckmapli]=p[i];

T AR & 4 oK F X buffer B 2544, 2%
DX H A T P I 5 i IR S R S A
HERR HE e o A 7 A DU 214 ot 51 45 52 1) 31
M X,
p= (char * ) vd-> map + vd-> mbuf. [ vd->
frame |;
for(i=0;1<HIGHT * WIDTH * BPP/8;i+ +)
{

Diff + =abs(ckmap[i]-p[i]);
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if(Diff>T)
{
beep(2);
p= (char * ) vd-> map + vd-> mbuf. [ vd->
frame |;
for(i=0;1<<HIGHT * WIDTH * BPP/8;i+ +)
{
ckmapli]=plil;
}

}
3.4 MIMESR

T SR — R A B ) R 28 40 0 R A%
Ty ) 2 7 s o B A IR 320 X240 BEWTAY AR 2Ok T
B 320X 240 X 2/1024 = 150k R &% & #01& %y 20
P, 20 X150 2446 F 3M, ik SR 3 B 1) 1% % it o %
DX 28 S A R Bk . I A KT L R AT R 46 AR DG
AR ZRGERH H. 2645 45, H. 264 52 0057 4 % 4
AVrifEZ —, H. 264 JE 4% B A = JE 46 e Be ik 2
102:1, fIRAS 4 25 HTHE I 9 L 0 26 3 I 1k o | ER
T 4 AL A . A TF R AR MEC B8 n] DL
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(3R B2 2R MIFC K J A3 SR 4R 22 o IX v 1) 5 4l
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Image data compression of the h. 264 format

Fig. 4
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(D BEITH MFC #4304

mfc_fd = open(MFC_DEV_NAME., O_RDWR|
O_NDELAY);

(2) ¥ MFC & & X FH MMAP J7 i i
SR F FH P 23 ]

Addr= (char * ) mmap (0, BUF _SIZE, PROT _
READPROT WRITE,MAP SHARED,mfc {d,
0);

(3) Ji IOCTL_MFC H264 ENC_INIT fr
ER et ITE 2

enc_init. in_width = out_width;

enc_init. in_height = out_height;
enc_init. in_frameRateRes=atoi(argv[2]);

enc_init. in_frameRateDiv = 0;

enc_init. in_bitrate= atoi(argv[3]);

enc_init, in_gopNum=atoi(argv[ 4 ) ; ioctl(mfc_
fd,JOCTL_MFC_H264_ENC_INIT, &-.enc_init);

(4) P8 ioct] x4 H P iy dr & S 802
IOCTL_MFC_GET_FRAM_BUF_ADDR 454
T i A G2 ol DX b ik
get_buf addr.in_usr data= (int)addr;
ioctl(mfe_fd,IOCTL_MFC_GET_FRAM BUF_
ADDR, &.get_buf_addr);
in_buf= (char % )get_buf addr. out_buf addr;

(5) W M foctl fir & Horph 1y Ay & S M2
IOCTL_MFC GET_LINE BUF_ADDR i 4
MFC fii i 2% X -
ioctl(mfc_fd,IOCTL_MFC_GET_LINE_BUF _
ADDR, &.get buf addr);
out_buf= (char % )get_buf_addr. out_buf_addr;

(6) H I A 45 K $i s 3] MFC i1 g A 2%
X
read(cam_{p, in_buf, (out_width * out_height %
3/2));

(7) HI TOCTL_MFC_H264_ENC_EXE 4
X MFC $if A X i) YUV B BT H. 264
Yy
ioctl(mfe_fd, IOCTL_MFC_H264 ENC_EXE.
&.enc_exe);

(8) e 2hi b5 J B P45 B3l 0 ek I 2%
send(net fd, &enc_exe. out_encoded size, 2,
0);
send(net _fd, out _buf, enc_exe. out _encoded _

size, 0);
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SERLERERGRIRE LTS, Bt
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x1 =AM
Table 1 PTZ control protocol
Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
[f) 20 bk 7% e 1 fir %5 2 Hd 1 s 2 75 36 1

Forh B AT AR oS gE il s . [R5 —
ARy OXFE ., Mo bk 5 2 55 Ik 55 A 2 17 38 15 1)
TR 5 % 132 Bk x Bk 0X01, a4 5 1 il
T 2 TR E R MAT I CH . & B 1 b
AL U s G0 IR Ot T IRS R

LS . B 1 22558 S /K S 7 ) 1 5k
JE B AR U M 1E (0x00) %] 55 3 (0x3F) Fil i 55
HOOXFE) . d 2 Feom 85 3k 3 B0 1) 19 8% 8l i
JE  HAH M AEE 1 (0x00) Bl 5 51 2 (0x3F) . EATHY
AR 2 P, Hoob B A 0 {8 &0 1 7S ik il

MR AL RE X B AP T a6 BN A LR,
%2 ZABLFE
Table 2 PTZ command byte
Ll I 2 Hb hl- 75 Tl T & 2 B 1 BE 2 1 55 it
- FF 01 00 08 00 FF 08
T FF 01 00 10 00 FF 10
oo FF 01 00 04 FF 00 04
H FF 01 00 02 FF 00 02
1k FF 01 00 00 00 00 01

K45 PELCO-D = 5 iU S — 4k 745 B KL
2H stop.left.fight,up.down;
up [ 7] = {0xff, 0x0l, 0x00, 0x08, 0x00, Oxff,
0x08} ;
down [7]= {0x{f, 0x01, 0x00,0x10, 0x00, Ox{f,
0x10};
left [7] = {0xff, 0x01, 0x00, 0x04, Oxff, 0x00,
0x04} ;
right [ 7] = {0xff, 0x01, 0x00, 0x02, 0xff, 0x00,
0x02};
stop [7] = {0xff, 0x01, 0x00, 0x00, 0x00, 0x00,
0x01};
FHHBENL: 0 K up. 14 down .2 K left .3 K
right.4 4 stop,

7 v E ok Y AR AR R & B RS
J& s web I 55 2% 8 AR 9 moving. cgi 2 )7 X 1%
SKIEAT AT HI Wi & 2 17 RS T
1B H By WA iy 4 )5 45 IUS S2 0 TAE A E -

(1) #THF# O 7E Linux F & 03X T/
dev HEF .80 1 K/dev/devttySO
fd=open(“/dev/ttyS0”,0_RDWR) ;

(2) FIWTIEIEA~ iy 4 28 )5 FE & 15 A R Y
i 4
switch(direction)

{

case 0

[/ 2BAEWCE] O B AT up TS

write(fd,stop,7);

close(fd) ;

Break;

case 1.

[/ BRI AT down i

write(fd,up,7);

close(fd);

break;

// VA HE
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Fig. 6 Client monitoring picture
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