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Abstract

In Delay Tolerant Networks (DTN), messages are delivered through the opportunistic contacts between neighboring
nodes, even though there is no stable end-to-end routing path between a source node and a destination node. In this
paper, an efficient DTN routing protocol is proposed by considering the different characteristics of message
forwarding nodes. To this end, the proposed protocol with message forwarding nodes like pedestrian, car, and tram,
uses the characteristics of car with more buffer storage, higher speed, and wider coverage area than pedestrian
efficiently. Performance analysis results through simulation show that the proposed protocol has maximum 2.4%

higher delivery ratio, maximum 17.5% lower overhead ratio, and maximum 4.9% lower delivery latency than
conventional protocol.
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Pedestrian(or Car)
2 Pedestrian(or Car)

Forward message If the
delivery predictability of
receiving node is larger
than that of transmitting
nede

Tram €= Tram

Forwaid message
if the delivery predictability
of receiving node is larger
than or equal to P1

Tram 2 1 Pedestrian(or Car)
Pedestrian(or Car) | = Tram
Forward message | Forward message
if the delivery 1 if the delivery
predictability of receiving:  predictability of receiving
node is largerthanor | node is larger than or
equal to P2 '\ equal to P3

a8 1. 7| A7 HAIX] ME& ALzl
Fig. 1. Message delivery scenario of conventional protocol
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Table 1. Message forwarding condition of conventional
protocol

Transmitting | Receiving Forwarding condition

node node
Tram Tram II;?rward message, if DP(r,d) >=
Car/ | Forward message if if DP(r,d) >=
fram pedestrian| P2.
Car/ Forward message if if DP(r,d) >=
pedestrian Tram P3.
Car/ Car/ | Forward message if if DP(r,d) >=

pedestrian |pedestrian| DP(t,d).
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Table 2. Message forwarding condition of the proposed
protocol

Transmitting | Receiving Eoreanles candlicr
node node
Tram Tram Ec:)rvelﬁlrd message, if DP(r,d)
Tram Car Egervgrd message, if DP(r,d)
Tram Pedestrian Egrvg%rd message, if DP(r,d)
Car Tram Ec__)rv;ird message, if DP(r,d)
Car Car Egrvg%rd message, if DP(r,d)
Car Pedesrian Egerv%rd message, if DP(r,d)
Pedesirian Tram Egerv)a7rd message, if DP(r,d)
Pedestrian Car Egrvg%rd message, if DP(r,d)
Pedestrian | Pedestrian E(__)Wéagg dTessage it DP(rd)
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Table 3. Comparison of protocols
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Conventional protocol

Proposed protocol

Classification of nodes | Two groups: 1) Tram and 2) Car/Pedestrian

Three groups: 1) Tram, 2) Car, and
3) Pedestrian

Buffer size Tram > Car/Pedestrian

Tram > Car > Pedestrian

Number of message 4
forwarding condition

9

Message forwarding
condition when the
receiving node is car

forwarded if DP(r,d) >= P2,

If transmitting node is tram, message is

If transmitting node is car/pedestrian, message
is forwarded if if DP(r,d) >= DPIt,).

If transmitting node is tram, car, or
pedestrian, message is forwarded if DP(r,d)
>= P2, P5, or P8, respectively.
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Table 4. Simulation environment

Parameter Value
Simulation time (s) 432,000
Router PRoPHET router

Pedestrians, Car: Shortest
path map based movement,
Tram: Map route movement

Movement model

Transmission range (m) |30

Packet transmission

speed (Kbytes/s) 250

129 (pedestrian: 80,

Number of hosts Car: 40, Tram: 9)

Message interval (s) U[25,35]
Message size (Bytes) U500k, 1M]

Pedestrian: 10M, ..., 100M
Buffer size (Bytes) Car: 500M

Tram: 1,000M

P1, P4, P7=0
Threshold value P2, P5, P8=0, 04, 0.8

P3, Pe=1
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Fig. 4. Delivery latency
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