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Algorithm 1. DataFiltering algorithm for cluster head based on EERSFS
Model

A B

B EAAD newData

PR
1.do
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O 0 N N W

10
11

21

24
25

get the first data D

i D.f= =
get data whoes f= =1 ,tagld = = D. tagld and  arrives
between window_startTime and
window_startTime + At and insert data into items[ ].
data_temp<—Data_Validation (items ,&,1) ;

senorData «— lterative_Average_Fusion( data_temp , &) ;

newData<—New_Package_Generation ( items ,senorData) ;
newData. [« 2

deliver newData to inter-cluster nodes whose readerld

appear in items;

cend if

df D.f==
12

get data whoes f= =2 ,tagld = = D. tagld and  arrivies

between  window_startTime —and

window_startTime + At _and;nsert data into

clusterltems [ ].

if the energy is the most

data_temp<—Data_Validation (items ,&,1) ;

senorData<— lterative_Average_Fusion (data_temp &) ;
newData<—New_Package_Generation ( items ,senorData ) ;

newData. f < 3

deliver data_result to inter-cluster nodes whose readerld appear in

items ;

end if

vend if

df D.f==3
22,
23,

deliver D to sink node with the shortest-path  router

end if

:while not end of window

cend do

Procedure 1. Data_Validation( packages[ ] ,£,1)
HA  TUA I BAE A E A packages [ ]
it FEATEOE Al A DU (B 204 sensorDatal ]

(=NFRTBGE
1: n =packages. length;
2:fori=1,--,ndo

3. for j=i,~-,n do

4 if | packages [ i]. sensorData-packages [ j]. sensorData | <&
5 AL, ALTT <1
6: else

7 AL GTL,ALTE] <05
8 end if

9 end for

10 :end for

11:ford=1,--,n do

12. k,count <0

13. form=1,--- n do

14, ifdl =m
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15. k=k+A[d][m]

16 end if

17. end for

18 k=k/(n-1);

19. if k=A

20, sensorData[ count] = package s[ d]. sensorData;
21. count + + ;

22. end if

23 .end for

24 .return  sensorData ;

Procedure?. lterative_Average_Fusion ( sensorData| | , &)
N AL BB A sensorDatal ]
B B R A S5 R resultData

Bk

1.do

2 n = sensorData. length ;

3. get the maximun sensorData [ 1] in sensorData ;
|2

4. sensorDatali] = fZSensorData[i] ;
niA

5: get the minimun sensorData [ ] in sensorData;
|2

6: sensorData[j] = fZSensorData[i] ;
niA
n

7. resultData = fZSensorData[i] ;

no=3

8. for k=1, ndo

9. 8 + = IresultData-sensorData [ k]|
10 end for

11 ;while § > &

12:end do

13 . return resultData

proceduer 3. New_Package_Generation( data| | ,resultData)
I TUABIR A data| | GBI 4558 resultData
i B BUE AL newData

BRI

1. package<— find the package from data whose timestamp is the mini-
mum;

2 newData. readerld < package. readerld ;

3. newData. tagld < package. tagld;

4. newData. timeStamp <«— package. timestamp ;

5: newData. e<— remaining energy;

6: newData. sensorData < resultData;

7: newData. localld «— id of node

8. return  newData

PR )5 A MR I A I, PR T B R SRR AN

Algorithm 2. DataFiltering_Routing algorithm for inter-cluster node based
on EERSFS Model

A B package

i s N —BAZ Y 5 node

(RS BU

1 :if the package is from cluster head and package. f= =2

2. check NM list and choose one node in every nerghbor cluster to trans-

port the package

3.end if

4 .1f the package is from node in NM list and package. f= =

5. if ND exsits which package. readerld = ND. readerld and package.
tagld = ND. tagld

6 abandon the package

7 :end if

8 :else

9 deliver the package to cluster head;

10;  create a ND message whose readerld = package. readerld and tagld
= package. tagld

11 add message to ND LIST

12 .end else

13:if package. f= =

14 deliver data to sink node with the shortest-path  router;

15:end if

3.4 EESW

TUAE ISR B B2 i) ] o 1 U8 iy
TURBHE AT B R RS o BOTREIE BN n,
DataFiltering 13 & =~ 13 #2 : Data_Validation , Itera-
tive_Average_Fusion , New_Package_Generation

(1) Data_Validation 338 : X TUAREHE (L H 47
ol A 0 n0 o A, T B O AR AL
(D) AT A J&— XS R, i [R] 52 4% 5 oy O
(n®) 5 R ) FHE 0 6 P A A 5 B A 7 00 i
(AR A B RS B R O(n) o BRI 1%t e
IR 4R 0 (n?) .

(2) lterative _Average _Fusion o AR 2 E A
B0 ke, RHEEEEATT 80 D Bs R A T s
WE R 6 > e, T BPUT e ALG . Bl
BHITRIE 2R BE R O (k) o R4, SRS 2% BE N 1%
HOCes k),

(3) New_Package_Generation i3 2 ; 75 75 JR 45 %
et 20 b BT fe /NE A 4R, RN S A 0
(n) o

gi bJik 51k DataFiltering 1IN 8] 52 2% )&
O(n*) + O(ex k) + O(n) Bl O(n* + ex k),
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EERSFS: an energy efficient hybrid-RFID data filtering method

Luo Qingping, Wang Yongli, Zhang Gongxuan
( Department of Computer Science and Engineering, Nanjing University of Science
and Technology , Nanjing 210094 )
Abstract

To improve the applications of the wireless sensing and radio frequency identification( RFID ) in the Internet of
things , the concept of cluster was introduced into the hybrid RFID network formed by the combination of wireless
sensing and RFID, and an energy-efficient RFID and sensor data filtering scheme ( EERSFS) for the hybrid RFID
network was put forward. The EERSFS defines the redundancy hierarchically, and makes redundant data filtered
near by the redundant sources. The results of the simulation experiments show that the proposed method can reduce
the amount of redundant data and the energy consumption in the network ,and prolong the life cycle of wireless sen-
sor networks.

Key words : wireless sensing, hybrid RFID,redundant filtration
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