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Design of Data Transfer Program for Medical Cold—chain Monitoring System
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ABSTRACT: Objective To design data transfer program for Medical Cold—Chain Monitoring System based on RFID. Meth-
ods First of all, the humiture information was collected and the conflict problem of Labels was solved; and then the transmis-
sion and communication problem during the data transmission from sensor to RFID reader and from GPRS module to central
server was solved. Results Based on the UDP-protocol network transmission platform, acommunication interface program of
CRC and anti—collision was designed and developed. Conclusion The real-timeness, integrity and accuracy of data collection
and transmission were realized, which builds a solid foundation for the further development of Cold—chain Monitoring system.
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Fig. 1 The hardware topology of
the Medical Cold—Chain Monitoring System
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Fig. 2 The data flow of

Medical Cold—Chain Monitoring System

(ETpuN
2 MEZRFINEEERREIZIT
2.1 BAFHEABE M SRR G T

FERE R AR S AL Fr e AR b B 1Y) 7 v AT

2 AME AT TR B SR, XRE T
JURMTES (CRC) Jy i B THLAL R, SR FH By il 48 53

RS S rh g A s |
2.1.1 BiFHMERIET

CRC #Z B A 1| F L g B o K 26
MRPEE R W5 BB kAL, L 2"]@5’9%}@@]#%#4\
WU B 36 57 B (B CRC 1) r 7, FiHEAS B B
T4 BSGHRIT 1) —E 5 e 50 B (k) 0 BT (et ) 2
S M 25 TR AT | AR 24 5 1) U] 1 A G 6 LA
TEAR IR IR A

TERE R AR 5 1% iy aod A2 it FH A9 422 11 S TR P Y
(W 1) H SN(Edatd A 3 i) 76 CRC K50 o v
FHAR 8 2 52 R M8 40 5 Head (BUEE ) I
2522 hy 0x02030405 , FH TR B bR 2 B 103 19 & 1
Length HEHE AL ; DevicelD 24 FAZRIEAL I 52 E
#% 1D; CMD M7 2 CHS , v FEl 2 0x000xff; data[ ] 4
ZHU ; CheckSum & CheckSum 735 /i 1f T A 719 1Y
AR 256 BIMH, 55 Length 3t [a] 4 56 K4 (1) 5¢ %%
P

®1 EOBRDIUER

Tab.1 The communication protocol format of interface
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4 2 2 1 1 FE 1

2.1.2 BhhRERIGIT

LS SE RSB N 2 52, an SR [l i3
5 W R 5 PR I i AR B e A v g, S 3+
PR [t = A i i . R G0k H ikl TR 48 R A
PR ph g [ T AR AR B A — A R Y
JFH1%5 (UDIL) |, i s 2 o 5[] 2 4 7 7% UDI S&Ailh
oA,

TR R AR DL A 3 B e R b o
PLE IFRAZAALE AR 7 i 0 A 1 PS4 Hk
Al 0 5 A TR vhas  NERR O BRES #5415 o



$35% s

AR 25 b Ve HE M P R G R A R e 23

SENMF 5430 T2 AL 00 A1 01 A F 4, KK
it HERRSIHE T4 0 PIOFTA FRES, BRI AL TR
TifFEL,

S e e )% LA N R i
Fig. 3 The model of binary—tree searching

THERIROE A R AR S W RS, IR
% 1——11000001 , bR 25 2——11101011, bp%E 3——
11001001 A, Z i HIRTEAE R AL AR Prid

1) EE 2R 11111111 2 4 bR 28R i
B U JE T AR PR A5 SR 11X0X0X1, D1, D3, D5
I R Rl

2) HREE R AL DS B 0,5 T DS AR i
T D5 fVfE 1,

3) BRI 11011111 R4, gk
JE S AR PRI A5 R 1100X0X1 .

4) KemlfE RS AL D3 E 0,5 T D3 A KT
D3 i # 0,

5) B R ER R X 11000111 2 4AAn%, It
BR%s 2 A5 AR KA w4, I 07 28 D) 12 4, ) a3k
ANIHREE 2 BT AR

6) B kiR, R ARS N A RS A,

FE iR AR, 2538 B B 58 BN 2 A BRZE FEVR
ERYIEOL, R G0 BEE F E AL A 1k bR 28 0 E N A
RN .
foreach ( LabelEntity labelEntity in currentLabellist)

%
if ((currentTime —labelEntity. ReadDate ). Total-
Seconds>300)
{ continue; |
ShowLabelInThread ( shLablelds. ToString( ) ) ;
f
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udp. Send ( fasong. Bytes, fasong. Bytes. Length,

readerip) ;
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Byte [ ] receiveBytes = udp. Receive ( ref Re-

motelpEndPoint ) ;
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1) A data[ ]#1 DevicelD BOFH1E pRZX

//FE T PR 1

public ClassByte ( string devID, byte bytesCMD,

byte[ ]data)

byte[ | bytesLenth = new byte[2];
byte[ ] bytesDevID = new byte[2];
byte sn = 0;
this. DevID = devID;
// L3R DevID , F W7 S A 2 S K0T, S o s
e
bytesDevID = HandleDevID (devID) ;
//Rb ¥ CMD
this. Bytes = CombineBytes ( BytesHead, bytes-
Lenth, bytesDevID, bytesCMD,
sn, data) ;
}
2) JC data[ 15 DevicelD 41 pR%R
//¥5 BRI 2 AT Data (19
public ClassByte ( string DevID, byte bytesCMD)
%
byte[ | bytesLenth = new byte[2];
byte[ ] bytesDevID = new byte[ 2] ;
byte sn = 0;
this. DevID = DevID;
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bytesDevID = HandleDevID( DevID) ;
// BB CMD
this. Bytes = CombineBytes ( BytesHead, bytes-
Lenth, bytesDevID, bytesCMD,
sn) ;
}
3)JC data[ ] DevicelD F#4 3 pR %R
/ /Kb PRI 3
public ClassByte ( byte bytesCMD)
|
byte[ | bytesLenth = new byte[2];
byte[ ] bytesDevID = HandleDevID(DevID) ;
byte sn = 0;
this. Bytes = CombineBytes ( BytesHead, bytes-
Lenth, bytesDevlD, bytesCMD,
sn) ;

this. Data = null;
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Tab.2 The configuration parameters of the reader

Bl 7 B KRE/ ENINIEE
Gainl 1 0
Gain2 1 31

AirBaudrate 1 0
Baudrate 1 0
BuzzType 1 1
10_Input 1 0
Critical 1 0
FiterTagTime 1 0
SendInterval 1 2
TagType 1 11/251
Crc_En 1 0
Reserver 1 0
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IPEndPoint readerip =
new IPEndPoint ( IPAddress. Parse ( currentDevice.
DevicelP ) ,
No) ;

currentDevice. Port-

string m10
byte[ ] datas = new byte [ 14];

if (cmbLabelType. Text == "{ZHRE")
{
ml0 = "11";
%
else
{
ml0 = "251";
%
datas[ 11 ] = StringHelper. ConvertHexToByte ( String-

Helper.  ConvertIntToHex
Tolnt32(ml0) ) ) ;
ClassByte fasong=new ClassByte ("88" ,67,datas) ;

(' Convert.

udp. Send (fasong. Bytes, fasong. Bytes. Length, reade-
rip) ;

MessageBox. Show ("B ZATRERIEAR" ) 5

2.3.2 miEEHRIEEERIZ T
P A SRR AR AW R, BE ?%ﬁ&ﬁl{a
ﬂzfﬁﬁ FR R, 75 A3 1 BB I BE s 28 K a1 4
(CMD =0x41) , M i 52 12 A R 54 28 D (L3R
3) R,
®3 RIEEBETFREDRY

Tab.3 The agreement of humiture labels

TaglD Voltage  Reserver Hum Temp

KR/ 24 1 7 16 16

IPEndPoint RemotelpEndPoint =new IPEndPoint ( IPAd-
dress. Any, 0) ;
Byte[ ] receiveBytes =udp. Receive ( ref RemotelpEnd-
Point) ;
ClassRBytes tb = new ClassRBytes(receiveBytes) ;
StringBuilder sbLablelds = new StringBuilder( ) ;
if (rb.CMD == 0x41)
%
byte[ ] datas = tb. Data;
string labelld =
Convert. ToString ( Convert. ToInt32 (datas[0]) * 655 36+
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Convert. ToInt32 (datas [ 1]) * 256 +
Convert. ToInt32 (datas[2]) ) ;
string Hum =
Convert. ToString ( Convert. ToInt32 (datas[5]) * 256+
Convert. ToInt32 (datas[6]) ) ;
string Tem =
Convert. ToString ( Convert. ToInt32 ( datas[ 7 ]) * 256+
Convert. ToInt32 (datas[8]) ) ;
sbLablelds. Append ( labelld ). Append ( Hum ). Ap-
pend( Tem) ;
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if (timespan. Minutes >= 5)
{
foreach (LabelEntity labelEntity in currentLabelList)
%
LabelHumiture. TandHCode = " BQWSD" + Date-
Time. Now. Year. ToString () + DateTime. Now.
Month. ToString () + DateTime. Now. Day. ToS-
tring () + DateTime. Now. Hour. ToString ( ) +
DateTime. Now. Minute. ToString( ) + DateTime.
Now. Second. ToString( ) ;
LabelHumiture. LabelID =labelEntity. LabellD ;
LabelHumiture. Hum =labelEntity. Hum;
LabelHumiture. Tem =labelEntity. Tem;
LabelHumiture. CurrentTime =labelEntity. ReadDate ;
LabelHumiture. DevicelD =currentDevice. Deviceld ;
baseinfo. AddLabelHumiture ( LabelHumiture, "tb_La-

belHumiture" ) ;
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Fig. 4 The reading and saving interface of humiture data

|EWO: 0
BT

LabellD Hum  Tem  DevicelD ' CumentTime

1 86266 6526 721 88 2013-12-20 13:20:46.877
2 86347 6404 335 88 2013-12-20 13:20:42.877
3 BQWSD20131220132048 86356 6482 626 88 2013-12-20 13:20:48.077
4 BQWSD20131220132048 86329 7181 642 88 2013-12-20 13:20:37.877
5 BQWSD20131220132048 86235 7152 353 88 2013-12-20 13:20:47.077
6 BQWSD20131220132048 86300 7006 598 88 2013-12-20 13:20:47.673
7 BQWSD20131220132048 86048 6577 487 88 2013-12-20 13:20:47.280
8 BQWSD20131220132048 86269 6336 578 88 2013-12-20 13:20:40.673
g BQWSD20131220132048 86391 6678 794 88 2013-12-20 13:20:47.877
10 BQWSD2013122013306 86356 7169 498 88 2013-12-20 13:30:06.173
11 BQWSD2013122013307 86329 7053 643 88 2013-12-20 13:30:06.767
12 RNWSN2N12122012207 2RNAR 7221 4G 2R 20121220 120Kk RR?
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Fig.5 The humiture data saved in the database
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