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PSTN Based Remote Multimedia Surveillance System

DAI Li-rong, LI Feng, WANG Ren-hua
(University of Science &Technology of China, HeFei 230027)

Abstract In the application of remote multimedia surveillance based on PSTN (Public Switching Telephone Net-
work), one of the key technologies is the compression of video and speech data stream at a ratio as high as possi-
ble, while the quality of the video and speech are ensured for the surveillance application; Other key technologies
are such as the real time processing of the compression of video and speech data stream. The PSTN based remote
multimedia surveillance system, which is introduced in the article, compresses the video data stream based on the
protocol H. 263 and speech data stream based on the protocol G. 723. 1. The article first introduces the architecture
of the system. Then after a short introduction to the H. 263 and G. 723. 1 protocols based video and speech com-
pression algorithms, some considerations with the video and speech compression are discussed for the requirements
of the remote multimedia surveillance application. Further, the design and realization of the remote surveillance
terminal, which is the key part of the system, are introduced with details. Also the key technology and method of
the real time processing of speech and video compression based on DSP (Digital Signal Processor) are presented. As
a conclusion, the main performances of the system are reported at the end of the article.

Keywords Multimedia, Video compression, Speech compression, DSP

s PSTN
0 . PSTN

PSTN( ) s

PSTN , MODEM
0 56kbpb .

:“863” (863-3171-9604-03)
:2000-07-14; :2000-10-09



6 : PSTN 595
s PSTN 2.1 H.263
H. 263 ITU-T H. 324
. H. 324 [ t,
DSP (Digital DPCM ’
Signal Processor) , ’ DCT U 7
s H. 263
H. 261 s
l ’ N
N PB 4
PSTN s
MODEM PSTN 2.2 G.723.1
1 G.723.1 ITU-T H. 324
—‘M()DEM‘—‘PSTN ‘—‘M()DEM‘— 5.27kbps 6. 3kbps .
1 (30ms) 5. 27kbps
\ . (1) 6. BkbpS ’
H (2) 1) ' ’ i
5 ; ITU-T
5 (3) .
G.723.1 . LPC .
s ()
3
;(5)
2.3
: (D)
\ 3 (2) ,
( s H. 263
3 (3)
’ Pe ’ CIF  QCIF . CIF
Windows 95/98 s H. 263 i
, ;s QCIF
H. 263 s
[} N CIF s
; ’ , CIF
2 3
H. 263 3.1
tal, G.723.1 2

[3].

. ADSP-21061"



596 6 (A
8M X 16bit/s.
| i | ADSP-21061 DMA
Video ggﬁ y oS ., ADSP-21061
H5XE s EEDSP g
| rav | ‘I 3.2.2
g | [uie 2.3 . CIF
> ADSP-2181 e & , ; QCIF )
EEE s ADSP 4bFE 3 =
| mesmmisssn ADSP_21 o’ 61 ’
v s ’
(a).(b)
: !
, *-‘ DMA ‘<—
J
’ ) ’ ‘ DCT ,HUFFMAN ‘
ADSP-2181"
. MODEM .
. MODEM
. ADSP-21061 . ADSP-
21061 @
3.2 v
3.2.1 DMA | DMA -
BT819 | ¢ |
BT819 ADSP-21061 (External v
Device) , 2 RAM ADSP-21061 | ~ |
, ADSP-21061 RAM | T ‘
. AD- ;
SP-21061 BT819 | \ HUFFMAN |
RAM ADSP-21061 DMA7 v ‘
DMA ’ ‘ ¢ JIDCT ‘
BT819 API( ) \ \

B BT819 AEF, y
AFF.FIELD.RDEN,QCLK, ADSP-21061 | DMA —
DMAR DMAG R (b) QCIF

DMA?7 . 3
ADSP-21061 :
. PAL NTSC CIF  H.263 i
QCIF . BT819 ADSP-21061 .
FIFO . DMAY7
DMA DMA .



6 PSTN 597
N N RAM,
N RAM RAM
ADSP-21061 , DSP CPU ,
) DSP . ADSP-
21061 DMA s ADSP-21061
(D DMAG6 RAM  ADSP-21061
RAM )
ADSP-21061 s ADSP-
RAM s s 21061
RAM , DMA7 , (3)
BTS819 YUV422 N ADSP-21061
. (YUV12 ) RAM . 32bit
RAM 16 X16 X ,40bit . 16bit
2 RAM 8bit s
) YUV422, s 16~254; s
QCIF (176 X 144) s 16~240, s
RAM 11 X9 . s RAM s 16bit ;
48 176 X 48X 1.5 DCT IDCT s s
, 32bit
( QCIF , 3 , )
) 16 X16X1.5
, ( 3.3
QCIF (176 X 144) ) 11 NS A-Law COMBO
X9 ). CODEC s ADSP-2181
. ADSP-2181
ADSP-21061 s 2. 048MHz, 8kHz,A-Law . ADSP-
RAM , 2181  16bit DSP, 30ns,
ADSP-21061 RAM , 33MIPS( )
ADSP-21061 s s 24bit X 16k RAM
RAM (PRAM)  16bit X 16k RAM (DRAMD.
ADSP-21061 , -
RAM ADSP-21061 ) , PRAM  DRAM ADSP-
, DSP ; 2181 G.723.1
. ADSP- 4
21061 SUPER HARVARD , ADSP-2181 ,
RAM ADSP-2181
(2 RAM  ADSP-21061 RAM ,
DMA ) (  32bit),

RAM,



598 6 (A )
L UHE T 2 e HAEE
Baw e f il R
o E: L) o
g J—» Hith pr— fﬂzéﬁiﬂﬂﬁi
YR
4
16bit ASIC ., ADSP-21061 10
3.4 ADSP-2181 ADSP-21061 ) 10 s s DSP
ADSP-21061 ADSP-2181
, DSP , DSP
. ADSP-21061  ADSP-2181
R 1 ITU-T Recommendation H.324: terminal for low bitrate
multimedia communication. 1996.
2 ; . PSTN
( 5 ).
21998,20(5) :41~49.
SCLE _§CLK 3 ITU-T Recommendation G.723. Dual rate speech coder for
§ ;55: RII:(% § multimedia communications transmitting at 5. 3&.6. 3kbit/s.
o 7 Oct,1995.
§ %II’S <Tl:}sl % 4 ITU-T Recommendation H. 263: Video coding for low bitrate
) communication. 1995.
5 DSP 5 Analog Devices. Inc. ADSP2106X SHARC User’s Manual. New
sey: P ice-Hall,1994.
. ADSP-2181  ADSP-21061 fersey: Prentice-Hall 1994 |
6 Analog Devices. Inc. ADSP2100 Family User’s Manual. 2 nd
’ ed. New Jersey:Prentice-Hall,1996.
ADSP-2181 ADSP-21061
s ADSP-21061 ’ AD- 1962 , 1997
SP-21061 ADSP-2181
DSP  CPU bSP
4
ADSP-21061 ADSP-2181
:CIF 7 /s, 48~
64kbps ; QCIF 10 /s,
22kbps. ADSP-2181 ’
67 % CPU s 5. 27kbps
6. 3kbps.
DSP s s

» DSP



