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ABSTRACT

In wireless sensor networks (WSNs), the nodes around the sink deplete their energy considerably earlier
than other network nodes because they forward all the data packets toward the sink. Hence, the active
nodes of the network and the sink are disconnected and also the network is divided into sub-networks.
Utilizing mobile sink is a solution for this problem; using a mobile sink can balance the load of network but
the manner of data transmission toward the mobile sink in order to achieve the desired QoS and optimizing
other parameters such as the delivery ratio, energy conservation, overhead and delay, are big challenges.
In this paper, a heuristic algorithm for data diffusion and gathering based on virtual line is proposed in
WSNs with mobile sink. In the proposed algorithm, a virtual line is considered in the middle of the network
and the rest of the network area is zoned. The virtual line is segmented to facilitate the search phase. Also,
the sensed data in different areas of the network are received only in the corresponding part of the virtual
line. In this method, the data transfer operation to the mobile sink is performed by sending sink requests in
batches, reducing the data search area in the virtual line, and aggregating and reducing the final data
volume. The evaluations show the proposed scheme is more efficient and outperforms the recent related
works in terms of energy conservation, delay, overhead and delivery ratio.

Keywords: Wireless Sensor Networks, Data diffusion, Data Gathering, Virtual line, Mobile Sink,
Data Aggregation
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! Wireless Sensor Networks
2 Sink
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! Mobile sink

2 Heuristic

% Virtual line

* Grouping

® Data aggregation
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* Home agent
2 Access node
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2 Line sections
% Forwarder node
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! Particle Swarm Optimization (PSO)
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Algorithm 1: the steps of the proposed scheme.

1. Let Alivenodes=N // total number of sensor nodes

2. Build the Virtual-Line and Line-Sections // (Section 3-1)

3. While (Alivenodes > 0)

4. Update sink position in forwarder_nodes //(Algorithm?2)

5. Send sensed data from sensor nodes to Virtual-Line,
forwarder-nodes //(Algorithm 3)

6. Send sink Data Request Packet to Virtual-Line,
forwarder-nodes //(Algorithm 4)

7. Search in related sections of Virtual-Line, Aggregate and
Send the requested Data from line to sink //(Algorithm 5)

8. End while
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® Reply packet

CpaBye (31 g b CaBe jlelST oS culan (slae,S
Slaizne gloyg0 & ygody (Sal> 5 dlid S e Sal>
S Sl 35 o Jlo) o5l (sl | 055 s
S S )p W gte g yiiey alill> b Jyene S 05 12
P2 9dss ¥ K05 o adgl 655l S5 ke rilonds seme
RO PRVCER SRS NS SPNVET N KV 4

Gole Lz el 0alds ools ylid (V) UK y0 a5 el len
@lepin 4 (Soaly s dibio gilusgaze Cox
Gt 8 Ssdion | (Sainanli 5 oS el 1398 n o
s as slosl jleos s oo blis aSil aml go by o>
) 4zl gs silome b3l (A5 ya 4 )ls 184Sl Loy
59 Ol S oo ,S a5 sl o olaisl (s ol Bk g0
S ) i Oyl 4 a1 g3 ools Wby cl

o 0% |A 0,00 o0 o
QO o o A A
Y axl ) s O Y axl
O A A0O| O O
°59" 9 |a ot R0 °
Fast v = Fast
o 0% |a%20 O|. 0 ©Oo0
# al Y s O a4l
5 0 o |& a© 04
o A O O@ O O
e © 910 S Vst
o O OA O O
O O OA O
A AO O
\'wCL‘)O O Y] O O q axl
il b pe =W
E A O
Sy Sl S Calua 0,5 Kows 0 )5

A8 gloasl g T gan 2o (gslme LS (V) YK

Siales (V) w6501 5o o S5 b (soleiing by, S5

s b 1y 095 o0ul cgolpiinn (6,01 oSl asloass ools
9yl )2 S pen G 4 g oo (silusgase g S
SO b bl sl jo A 04l o pred gloasl 4y aSCS
o b G0 slosls aS S8s .l (gilre bax o i
@ CebeS S5 ollll cule) by anie S Loy 05
ool loL’x_»‘ 6.!5.’>4J ‘) \39:5 )lS 4&“» JS ;s"’“ o LS.QL>
S0P b e a by wilies aige pipsSl y ool
bz ool Sl gunast ‘w-:i)ji” ‘_;1):?| sl e Mb@
st egilme b By 05 sn bl O a5 sl
dawi wlel 5 @S slaaslb olaws 55 5 o] slais
Grosls (R sloo,F Wi T o il WSS oo S
(S5lae yebas S o Jloyl ilre ba> 4y 1) 055 00l u>

! Zoning

Archive of SID.ir



Archive of SID.ir

VFee louali oY o)losls cptd Jlw (g pmlw 9 (Sonig Sl widlay” ool &yl

it Gl (67590 5 (S (ol SG 0l o a8 T
Aol o Sy Ol e, 5 oy Slatse soges adlhe jlaie
)QM. W o)j).ﬁ Maojmbusa&d ).uo)bjéu.ll
Dt So 59,0 lee T den gl el )l g0 ol Jlade w098
o3 axb by jblie yidu oogase 5wl aSl K oo S
Oty—iion 9 O y=eS g ycplil sadily atils oMbl (g3lre s jo
S A G o (S e Olatte (g0ges g a8l adlhe
gdige Jloyl Gio oI b Bloe sleaml o,

S e Sl (e (Sluyjgye -Y-Y

(8loy90 O yaod ALl Jae (0 093 ES > L ol e Sl
s g,y oS colan gleo 5 |y 045> Casdse laize
O Gl 5,80 9s, (S oV) p s8N asS oo Sl
oy JLo) B Sale sam o 5 | 5 i Sl
Lo 4 o8 395l laless G & Sals Cudge S
medl ) 05 S e T ) Slles cpl el 505 g5l
A4S el laluas a1, Saly Cusdge din 0o
2 U Jls; ol S o Jlo) s 5585 5l e
(Siloe s jo sauScolae 0,5 sl U oS e oy aslol
393 lp |y, Sal> was Cuxdae 0,5 ol S cdl o 1) at
oauS Culan (slao S den 4y 1) (LS Ay 125 9 WIS (o0 954
(1) 5Lt 0 45 e biylon oS o SlKan Jloyl L3 51
O b Saly CosBge (layjg s Slles wed oe canliv
O ygmodn (Dldes ol b 0gd oo plail oS culan slao 5
39,8 oS iulas lao, 5 )0 Sale oz e oo

Sydse

oo S 55 Saly wos Cuadae (55,5 59,4 1Y) pis 55!
EXCELTGNRY

Algorithm 2: Updating sink position for forwarder nodes

1. sender = the mobile sink
2.do

receiver = the neighboring node of sender which has the

w

minimum distance to the Line among sender’s neighbors
send sink_pos_packet to receiver
sender = receiver

. while (receiver is not a forwarder-node )

. receiver multicast sink_pos_packet to forwarder-nodes

' Sink_Pos_packet (SP)
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Algorithm 3: Sending sensed data to virtual line

1. sender = source sensor node

2.do

3. receiver = the neighboring node of sender which has the
minimum distance to the Line among sender’s neighbors

4. send sensed_data_pack to receiver

5. sender = receiver

6. while (receiver is not a forwarder-node)
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Algorithm 4: Sending sink’s data request packet

1. sort the request_list //sorting the coordinates of requested
nodes based on “y” parameter

2. add the request_list to request_packet

3. Min_y = the minimum “y” of requested nodes coordinates

4. add Min_y to request_packet

5. sender = mobile sink

6. do

7. receiver = the neighboring node of sender which has the

minimum distance to the Line among sender’s neighbors

8. send request_packet to receiver

9. sender = receiver

10. while (receiver is not a forwarder-node)
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Algorithm 5 : Collection, Aggregation and Sending
requested data toward the mobile sink

1.Begin

2. for i=1 to Naecions // nUMber of sections

3. if (Min_y < Si(upperY) and Min_y > Si(lowerY))

4. A=i

5. if (Max_y < Si(upperY) and Max_y >S; (lowerY))

6. B=i

7. end for

8. if (JA-Host| < |B-Host[) // Host is the index of host section
of request_packet

9. Target=A // target section for request_packet

10. else

11. Target=B

12. Next_section = Target

13. send the request_packet to Next_section

14. A forwarder_node (primary) in Next_section receives the
request_packet

15. primary forwarder-node multicasts the request_packet in
the section

16. each forwarder containing a requested data, replies to
primary forwarder-node

17. primary forwarder-node aggregates the received replies in
reply_packet(s)

18. Primary forwarder-node sends the completed
reply_packet(s) toward the sink

19. if (Target = A and Next_section > B)

20.  Next_section = Next_section+1

21.  Primary forwarder_node sends the request_packet and

incomplete reply_packet (if there is) to Next_section
22.  Aforwarder_node (primary) in Next_section receives
the request_packet and incomplete reply_packet (if

there is)
23. goto 15
24.end if

25. if (Target = B and Next_section < A)

26.  Next_section = Next_section-1

27.  Primary forwarder_node sends the request_ packet and
incomplete reply_packet (if there is) to Next_section

28.  Aforwarder_node (primary) in Next_section receives
the request_packet and incomplete reply_packet (if
there is)

29. goto 15

30. end if

31.End
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