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Abstract: An mtelligent receiving system for disaster early warming information based on (Digital Multimedia
Broadcasting) DMB 1s proposed. Through the study of DMB transmission protocol standard, real-time
receiving scheme of multimedia information for disaster warning information is put forward, including
text information, audio information and video information. Aimed at the research for the algorithm of
region-selectivity of receiving and the design for feedback control unit, the function of intelligent receiving is
realized. By the research of the system, single receiver mode (Digital Audio Broadecasting, DAB) for text and
audio information at present has been changed and multimedia receiver method of disaster early warning is

achieved for the first time. Meanwhile, theory difficulty of region-selective receiving is implemented. The
recelving capability of disaster early warnming 1s improved in real-time, accuracy and diversity.

Key words: Intelligent receiving system, multimedia information processing, region-selective receiving,
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INTRODUCTION

China is a country prone to natural disasters.
Typhoon, rainstorm (or snowstorm), lightning, drought,
wind, hail, fog, haze, dust storms, heat waves, low
temperature freezing and other disasters have been
occurred frequently. These disasters have many species,
wide geographical distribution and high frequency and
have resulted in severe losses (Fang, 2008).

Atpresent, early warmng information receivers based
on DAB have been applied to some meteorological
departments m our country. However, DAB receivers
have limited functions. Early warning information can be
broadcasted only in text and audic and the regional
location can not be realized (Lili ef al., 2009). To improve
the accuracy and diversity of early warmning information
receiving, an mntelligent receiving system for early warmng

information based on DMB 18 proposed. Through the
study of the intelligent receiving system, the accuracy
and intelligence of early warning information receiving are
improved greatly.

THE DESIGN SCHEME OF INTELLIGENT AND
MULTIMEDIA RECEIVING SYSTEM FOR EARLY
WARNING INFORMATION

The whole mtelligent and multmedia receiving
system for early warning information is shown in below
Fig. 1. The system mncludes receiving and conversion
module, DMB information processing module and display
module. Fustly, through RF (Radio Frequency)and
AM (Analog/MDigital) conversion in receiving and
conversion module, the signal of received satellite
antenna 1s processed and digital signal is realized from
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Fig. 1: Intelligent and Multimedia Receiving System for Early Warning Information
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output baseband analog signals. Secondly, in DMB
mnformation processing module, encoding and decoding
units are designed for DMB digital signal (text
mformation, audio information and video mformation) in
ARM (Advanced RISC (Reduced Instruction Set
Computing Machines) and mtelligent region-selectivity
receiving algorithm and adaptive feedback unit are
realized. Lastly, under the nfluence of the feedback
control unit, repeated playing and displaying of the
warning information and other extended function are
designed in display module.

RECEIVING AND CONVERSION MODULE

Through the conversion of received signal by
receiving antenna, RF function and A/D transformation
are realized.

In receiving and conversion module, signal from
received satellite antenna is conversed. There are two
units 1n this module: RF unit and A/D umt. In RF umt,
tuning function is realized and frequency is moved from
the received RF DMB signal of the Band (174~-230 MHz)
or L Band (1452-1492 MHz) to the intermediate frequency
(2.048 or 38912 MHz). According to DMB standard,
receiving the signal of the two frequencies accurately is
necessary. In this system, MAX2170 chip 1s used to
realize RF function through reading and writing control
of ARM processor’s internal register by ’C  interface.
Meanwhile, in order to achieve subsequent decoding of
DMB digital signal, baseband analog signals which 1s
output from RF unit is converted to digital signals in A/D
unit. MAX1191 chip 1s used to achieve A/D conversion
(Weietal, 2011, Wuetal, 2010).

DMB INFORMATION PROCESSING MODULE

The traditional DAB early warning information
receiver’s function 1s limited which 1s used to receive early
warning information in text and audio and unable to realize
regional orientation. In order to improve the visualization
and multimedia  information  transmission, video
processing of early warmng informaton multimedia
transmission is added to improve the defect of
traditional transmission only m text and audio. Thus the
multi-functional receiving of early warning information in
text, audio and video 1s implemented through the study of
DMB standard.

There are two units m tradittonal DAB processing
receiver (ETSI, EN 300 401 v1.3.3, 2001): text information
unit and audic mformation umt. In text nformation umt,
text and symbol transmission is realized. The text
mformation 13 packed to several packages. Every
package’s length is fixed according to the information
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Fig. 2: Multi-media warning information prossesing flow

context. Through the packet mode coding, packed data
are  input to the DAB encoding units. In audio
information unit, audio data and auxiliary control data
(including X-Pad data, ScF-CRC (Scale Factor-Cyclic
Redundancy Check) and the F-Pad data) are included in
a complete frame format of DAB audio information. Audio
data represents the continuous audio stream data.
Awxiliary control data are consisted of three parts: X- Pad
data, SCF-CRC and the F-Pad data. X-Pad data 1s used to
load the user's flags and other data; SCF-CRC is used to
check the scale factor; F-Pad 1s used to load control
information (characters or data). According to the DAB
audio frame format, audio data channel mainly realizes the
transmission of audio data. The channel of awxiliary
control data 1s used to explam and illustrate the audio
stream (Lay et al., 1999).

To improve the visual and multimedia mformation
transmission capacity, the transmission of warning
information based on DMB 1s realized based on the
traditional DAB information transmission. DMB uses the
TS multiplexing form of MPEG (Moving Pictiwe Exports
Group)-2 Systems (ISO/IEC 13818-1 standard) (Bosi,
2000).The processing flow 15 shown in Fig. 2. That 1s, ES
(i.e. the encoded signal of video image, audio and other
elements) are cut into the appropriate length with added
header data to form the PES (Packetized Elementary
Stream) data packets firstly. Then the PES configuration
packet is put in the useful loading of TS (Transport
Stream) packet. Fmally the whole TS packets are
organized into the TS data stream for multiplexing.
Meanwhile, during the information transmission,
supplementary text information data, such as relevant
channels, configuration and synchromzation mformation
which is mainly used to decode TS file are needed to load.
Then, loaded supplementary text information data is
multiplexed in TS in form of data segment and DMB data
frame 1s combined. Thus, DMB data frame are sent by
DMB transmitting system lastly. According to the DMB
standard, the TS combination of DMB can be achieved
by combining the H. 264 video and audio of AAC
(Advanced Audio Coding) format Receiving is the
reverse operation of DMB transmitting encoding.
Through decoding operation, DMB warning information
is received perfectly.
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DISPLAYING MODULE

In the role of feedback control unit, broadcasting and
displaying early warming information included m text
information, audio information and video information are
main function of displaying module. Broadcasting unit
the audio broadcasting of early warning
information which 1s received from DMB information
processing module. Audio decoder chip-MAX9850D
(Cgao et al., 2010) is used. Through I°C' interface, control
and transmission of MAX9580D 15 realized through ARM
processor. Displaying umit uses 3.5 inch color LCD
(Liquid Crystal Display) screen to display real-time early
warning information received from the DMB information
processing module. Here, early warning information and
the parameter mformation are displayed through backlit
displaying function and displaying module is also
controlled by ARM processor (Cong et al., 2007). Thus,
by display and broadcasting decoded early warning
mformation, real-time transmission of early warmng
information is achieved.

realizes

KEY TECHNOLOGY OF INTELLIGENT
RECEIVING SYSTEM

Implementation of regional Selective reception: Due to
various natural disasters and wide distribution in China,
an intelligent algorithm of region-selectivity of receiving
is put forward to resolve the difficulty of processing large
and redundant early warning information in owr country.
According to the comparison between early warning
district address and early warning information receiver’s
address, the present warning information can be
automatically received or reserved.

The format of DMB warning information district is
consisted of four parts: L,.D,L.D,. L, 1s for the latitude
code, D, is for the latitude information, consisted of € bits
totally, I, L, LsL., L., are the information of latitude
in degrees, mmutes and seconds, respectively. L, 1s for
the longitude code, D, 1s for the longitude mformation
data, consisted of 7 bits totally, L, L., Lol Lislesle
represents the degree of longitude information, minutes
and seconds, respectively.

According to the latitude and longitude of location
information, DMB receiving system for early warning
information region in China is from 3°52' to 53°33' in
latitude and from 73°40' to 135°2'30" m longitude. That 1s:

A=135°230" hw=73°40' (p, = 3°52' (p, = 53°33'

In accordance with the above-mentioned range,
national latitude and longitude district can be divided into

nxm rectangular area. The [n,m] vector represents for the
address code of the current region. Implementation
process of the algorithm 1s as follows:

Step 1: Unpacking received early warning information,
store and extract information address code
section [nm]

Step 2: Through the position and timing information
obtained by DMB receiving system, extracting the
longitude and latitude data

Step 3: According to the extracted latitude, longitude
information, a processing algorithm is put forward

Definition: x,y 1s the final output of the DMB receiving
address code, the vector [x,y] represents for the received
address information. Between them, x means longitude
information and y means latitude information. The final
address vectors of DMB receiver are as follows:

., (D, —-A)n . (D, —9)m
—inte e g e e T
e ) M e

Step 4: By comparing its own region address vector [x,y]
and address vector [nm] loaded by warning
information  frame, cwrent early waming
information can be received or reserved
intelligently. If the two vectors are different, the
present early warming mformation 1s reserved. If
the two vectors are the same, the present early
warning information is transferred to DMB
recelver

Design and implementation of feedback control unit: To
implement early warning information’s intelligence further,
feedback control umt is designed to ensure the received
early warning information in real-time and in accuracy.
Two major functions are achieved in feedback control
unit: On the one hand, the light and buzzer switch are
worked to control the audio information output of DMB
processing module if present early warming information 1s
received by DMB receiver and the user does not check
the information manually, continuous audie will be
prompted through the feedback switch. On the other
hand, if continuous audio broadcasting does not work,
through the feedback unit by the switch of the adapter
and the information pre-processing, the current early
warning information will be re-released until the switch of
the light and buzzer are indicated.

CONCLUSION

With the study of the mtelligent early waming
information receiving system based on DMB, various
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warning information from different levels and spices can
be received in real-time and accuracy. At the same time,
the algorithm of mntelligent region-selectivity of receiving
15 put forward and adaptive feedback control umt is
designed to improve real-time receiving. From the
complete scheme of early warning information in
application and the intelligent algorithm and design of
early warning information mn theory, DMB early warning
information is implemented intelligently.
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