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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.
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! Wireless Sensor Networks
2 Sink
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2 Line sections
% Forwarder node

.O)LU s&&:b g.,u.'ﬁ}a L)")?i o).».’>¢ la 9 éél..a.l

Sale Caa 4y 03ls JUl i, So [YA] OMSPP-H s

ETSUSS FCHI 4 I BRI PRAPU N RK PN P PO SR I
S L L slae S Caow 4 VL )5 L L slee 5 51 5L Jlasl
ol Ll o oo o0ls zalS (65,1 (slwe ya ool Jlaxs ooyl
Saly e g dalle 0,5 5 gete 05 alold 4l s 4 s
Lol am Ll U ialydl cel acms —as 5,8 L we I,
72 S glao, 5 oleiin by, o &S Jl 0 005 e
Jlwyl og 2 Jblice sy |y 055 00l > ool >l
= b o el slao, Sl Sge 50 g 0S (o0

i 5 au ul I 0d—S w‘..\_b LgLaaa)f Slows 9yl
Sg2g a5l ;500 bla agy Laools Jlujlay g5ls 9 098 oo

bl anlgs

i3I S VAL EPMS g, jo ofa sy
)Q‘SW‘S‘Q’l"b‘)\dA’GMfw&"\“M?
099y 3 ehgy ol 5o ales 1 S &l i o K sloaSll
g3 s oLl (gly 090 o solaiul (g5l (oAl e
39 S oo oolaiwl o )T Comdae 5 0nilendl (65,0 51 e )5
4 AligS el g Al Sl Gl (YL 655 eyl !
P9 SLalie 5l (S a8 (Syme )0 109t e Jend S0
L Sy aid gl Ll sbnyl (sl a5 canl ) oolgiing
Sadge oolol p a5 998 o Guead A una> U 5 S3lne
a8 )5 auolie ;o aSd oo )8 5l ool (655l g Canlro,S
D god

5 @YU e L slaasis o plosl Jus byl o
odls 8,y cews g SeilS blss sl 5l slailu jasz ools
sleslaiwl by allds jo S oo Sl 00,5 o 5,059l
6loo, S 5l 13U S Ll ools coasS Saalen slao 5
5,00 slas )5 6l o9, Oi‘ Ja ..).;fu’ﬁ Lg)ﬂc.o.? )i..,..>
2,53 YV MS-RP-Q g, ,0 ot o comlio jlons
Salzy iz sl oS Cul gunalys (e onl K4 358
Az o (gainasY Jow SO e, ol cpl o el oalds &)
3B an 550 5 w3 LS (gl 09 e solitul asls
Sl 00l oolawl RNS 4 RPS (slap ;o3

tilonn g pand 5 Gl (555 o (a9 [YY] 5o
oot ] Sale b ool Jlol sl yauno o slooji> corloce

L;‘;.ad.i.u.u C.'aw).) 63‘3 LgLQOJA} LS"‘JQ‘W'J5 ua.»..?:.wJ w‘

! 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
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Algorithm 2: Updating sink position for forwarder nodes

1. sender = the mobile sink

2.do

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

4. send sink_pos_packet to receiver

5. sender = receiver

6. while (receiver is not a forwarder-node )

7. 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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