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Abstract—This paper presents OBN, a universal opportunis-
tic ad hoc networking model particularly intended for smart
mobile devices. It enables fast and lightweight data dissemina-
tion in wireless community networks through the utilization of
universally-available wireless network identifiers. As a ubiquitous
alternative to the publicly-limited ad hoc networking interfaces,
it resolves many of the peer-to-peer data forwarding issues
with smart beacon advertisements. Opportunistic beacons of
the model require neither association nor connection for data
sharing, instead exploit wireless network identifiers as message
carriers. Our applicability tests on both real-world setups and
simulations indicate the soundness of the model. Providing a
high data dissemination performance in highly dense and highly
mobile environments, OBN can be readily integrated to numerous
mobile participatory sensing applications without requiring any
specialized setup.

Keywords—mobile ad hoc networks, opportunistic networks,
data dissemination, beacon, Wi-Fi, Bluetooth

I. INTRODUCTION

This study presents a mobile ad hoc networking model
which expedites opportunistic information dissemination in
communities comprising smart mobile device users. Named
Opportunistic Beacon Networking (OBN), the model is a
lightweight and platform-independent approach that offers high
scalability and an ease of integration to the mobile partic-
ipatory sensing applications. OBN involves a delay-tolerant
data exchange protocol that can run above any physical &
media access control layer (PHY/MAC) interface supporting
beaconing. Primarily intended for smart mobile devices, the
protocol can be readily used on top of any Wi-Fi or Bluetooth
interface. Employing store-carry-forward fashion, it exploits
wireless network identifier fields such as Service Set Identifier
(SSID) of Wi-Fi and Universally Unique Identifier (UUID)
of Bluetooth Low Energy (BLE) as message carriers. Thus, it
provides data exchange without orienting connections. Without
any modification, it functions above any universally-accepted
PHY/MAC standards such as Wi-Fi, Bluetooth, and BLE.

Advantages of OBN over conventional peer-to-peer (P2P)
and ad hoc PHY/MAC protocols are many. First of all, OBN
eliminates adapter-specific limitations among participating de-
vices, and provides fast data exchange even under high device
mobility and density. Even at short periods of inter-contact
durations, it allows instantaneous transmissions. Furthermore,
it can work smoothly in networks of heterogeneous devices.
The inconsistencies reflected by different device specifications,
wireless adapter properties are therefore overcome.

In other respects, OBN represents certain challenges. First
of all, beaconing and scanning operations are mutually ex-

clusive on the wireless adapters. To overcome this, devices
continuously employ switch cycles between scanning and
beaconing. Second, packet forwarding is one-directional—
from a beaconing device to scanning devices. As a delay-
tolerant forwarding, it is subject to potential delays. Third,
network throughput is extremely low, bound to the beacon
frame length, which hinders sending large packets at once. For
multi-packet advertisements, wireless identifier fields are re-
encoded in every switch cycle. Nonetheless, OBN is a prudent
solution for critical decentralized networking scenarios com-
prising different type of devices where infrastructure systems
may be unavailable, overloaded, or destroyed.

The rest of the paper is organized as follows: Section II
presents a brief background on existing ad hoc networking
technologies on smart mobile platforms, and then compares
and contrasts OBN to the existing networking proposals in
the research domain. Section III introduces OBN, expands
on the data exchange protocol, and finally elaborates on
several real-world use-cases by giving identifier encoding
examples and network types. Section IV presents the steps
in our experimental setup, explains the implementation details
of our real-world application and simulator implemented for
the validation of the model. From feasibility experiments to
small-scale networking experiments to large-scale experiments,
the performance of the method is comprehensively evaluated
with both real-world experiments and simulations. Section V
discusses the performance analysis. The results clearly indicate
that the method brings high ad hoc networking flexibility and
scalability, and shows that the method provides reasonable
data routing and dissemination performance for numerous
decentralized social networking purposes. Section VI gives an
overall discussion about OBN. Finally, Section VII concludes
the paper with our future research directions.

II. BACKGROUND & RELATED WORKS

Ad hoc networking with ubiquitously-present smart mo-
bile devices elicits a broad scope of daily-life applications
[1]. The universally-adopted PHY/MAC standards, i.e. IEEE
802.11 Wi-Fi and 802.15.1 Bluetooth, are equipped in today’s
smart mobile devices with the support of several P2P and/or
ad hoc networking interfaces. Nevertheless, these interfaces
represent certain limitations and challenges. First and foremost,
from smartphones to tablets to smartwatches to everything in
between, devices of different types, different models, and dif-
ferent vendors show high diversity in their affiliated adapters.
Table I gives a list of incompatibility examples for both Wi-
Fi and Bluetooth. Secondly, mobile operating systems restrict
or withhold several features of these interfaces. Table II
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TABLE I. WIRELESS ADAPTER INCOMPATIBILITY EXAMPLES

Type Wi-Fi Bluetooth

Frequency
mismatch

In case dual band is
not supported, 2.4GHz
mode cannot discover
5GHz-band chips.

In case dual mode is
not supported, v4.0+
chips cannot discover
older version chips.

Interface
mismatch

In case chips have
and/or lack of support
for Wi-Fi Ad Hoc,
Wi-Fi Direct, and/or
Wi-Fi Hotspot.

For all their smart
mobile devices, Apple
derecognizes chips
from other vendors.

Security
mismatch

Connection issues in
case chips have and/or
lack of different
certificates such as
WEP, WPA, WPA2.

N/A: Pairing is
backward compatible
for v2.1+EDR and
newer versions.

Unsupported
data rates

In case chips use
different IEEE 802.11
amendments (a,b,g,n),
transmission is
minimized to the
lowest data rate.

In case chips have
different Bluetooth
versions, transmission
is minimized to the
lowest data rate.

TABLE II. INTERFACE RESTRAINTS ON SMART MOBILE PLATFORMS

Interface Limitations
Wi-Fi Ad Hoc

Requires root privileges on Android, not
supported by iOS and Windows Phone.

Wi-Fi Direct

Requires manual authentication for every
connection on Android. A multi-peer network
is limited to a maximum of 8 and 15 devices
on iOS and Android, respectively.

Wi-Fi Hotspot The network is limited to a maximum of 6 and
11 devices on iOS and Android, respectively.

Bluetooth
Requires manual pairing in the first place,
dfssdf sdfs df drawback dfssdfsdf for adding.
Maximum network size is 8 (including master).

Bluetooth LE
Central mode (scanning) and Peripheral mode
(beaconing) is unsupported for Android
versions older than v4.4 and v5.0, respectively.

outlines the related restraints represented by today’s mobile
operating systems. All in all, such problems have the potential
to cast away available contact opportunities, and hinder the
development of mobile ad hoc networking applications for
general public use. Thirdly, networking performance can be
drastically affected by mobility and high device density. Due
to high mobility, authentication, association, and connection
orientation may not be completed in shorter inter-contact
durations. Frequent disconnections/reconnections make Wi-Fi
and Bluetooth consume scarce bandwidth and energy [2], [3].
In addition, high device density may cause interference.

Having the same motivation behind OBN, several im-
plementations are proposed to overcome the aforementioned
challenges and limitations. In [3], WiFi-Opp is proposed to
provide universal ad hoc support with the alternating use of

Wi-Fi Infrastructure and Wi-Fi Hotspot modes. Similarly, Open
Garden [4] presents a Wi-Fi and BLE mesh networking frame-
work available on Android and iOS which provides off-the-grid
connectivity through smartphones and desktop computers. As
connection-based methods, both WiFi-Opp and Open Garden
provide self-organizing ad hoc networks, nevertheless cannot
overcome aforementioned connectivity issues in high network
density and mobility. Very similar to the OBN approach,
PASA in [5] studies passive broadcast of short messages
via Wi-Fi Direct and Classic Bluetooth which are known
as costly interfaces in terms of device discovery [3]. The
communication model of PASA employs a delay-tolerant data
exchange protocol similar to that of OBN. The performance of
PASA is only evaluated in a mesh network under no mobility.
In contrast, our study comprehensively investigates OBN under
several mobile network setups. In [6], Help Beacons uses
SSID encoding techniques over Wi-Fi Hotspot to announce
application-specific messages. Nevertheless, the study only
presents a single-source setup and does not involve an analysis
on networking performance. In order to overcome pairing
issues of Bluetooth, MDSRoB in [7] introduces Bluetooth
network name encoding to disseminate messages. A similar
implementation is presented in [8] for Bluetooth and BLE.
However, these studies do not study networking performance.

III. NETWORKING MODEL: OBN

A typical wireless communication consists of three stages.
The first stage is the neighbor discovery. Devices seek for
beacons to find networks. The second stage is the connection.
Following up an authentication process, devices associate with
each other to establish links. The third stage is the delivery. De-
vices switch data in their common communication windows. In
OBN, ignoring the connection establishment, devices complete
data delivery at the neighbor discovery stage by employing
wireless network identifiers as data carriers. In other words,
devices perform encoding of human-readable network names
such as Wi-Fi’s SSID and BLE’s UUID into network packets.

OBN is illustrated with a network in Figure 1. In OBN,
devices operate in two modes: i) beaconing a specific packet as
its wireless network identifier. ii) scanning for wireless network
identifiers to receive network packets. From a beaconing device
broadcasting an encoded identifier to a scanning device in
wireless range, a packet transmission is one-directional. The
reason is that today’s wireless adapters cannot concurrently
handle beaconing and scanning. Nonetheless, devices exploit
wireless broadcast advantage. Multiple packets from different

(a) t1 (b) t2 (c) t3 (d) t4

Fig. 1. An OBN illustration. In OBN, a beaconing device is called as Opportunistic Beacon whereas a scanning device is called as Beacon Observer.



beaconing devices can be received by multiple scanning de-
vices as Figure 1(a) depicts. Devices can periodically switch
between beaconing and scanning to maintain continuous data
exchange. In Figure 1(b), an example timely-subsequent to that
in Figure 1(a) is shown where all devices switch modes to
support full-duplex but delay-tolerant transmissions. Unfortu-
nately, devices serving in same mode cannot discover each
other. For instance, both in Figures 1(a) and 1(b), devices A
and B miss the opportunity to exchange data with each other.
To minimize this possibility, OBN offers randomized switch
cycle durations. As shown in Figure 1(c), this randomization
helps scanning devices to find previously-missed network
packets. Another drawback is that a device can broadcast only
one packet per cycle. To handle multi-packet transmissions, a
packet queueing mechanism is presented in Section III-A.

Compared to the traditional ad-hoc networking approaches,
OBN is a highly-opportunistic but low-throughput approach.
To increase network throughput, it gains advantage from device
density and mobility. As Figure 1(d) shows, an increase in the
number of unique contacts can form a plethora of messages in
the network. Moreover, message aggregation techniques pre-
sented in Section III-B also improves the overall performance.

A. Data Exchange Protocol

As Figure 2 depicts, OBN devices employ an automaton
with 3 states: Opportunistic Beacon (OB): beaconing mode,
Beacon Observer (BO): scanning mode, and Update & Switch
(US): transition and packet update mode between OB and BO.
Each state has specific service durations as Figure 3 shows.
The durations of OB and BO are tOB and tBO, respectively,
which can be adjusted based on network or application needs.
At BO, tSI is the scan interval, i.e. scan operation repeats in
every tSI . At OB, tBI is the beacon interval, i.e. announce op-
eration transmits a packet in every tBI . At U&S, activate and
deactivate operations together defines the switching duration.
Transition from OB to BO has a duration of tXBO whereas
transition from BO to OB has a duration of tXOB . As adapter-
specific variable durations, both tXBO and tXBO help OBN
periods to have randomized OB-BO cycles in a network.

To sustain multi-packet transmissions, a circular queue, Q,
is used. At U&S, the front-most packet in Q is dequeued
prior to an OB transition. The dequeued packet is encoded
in the wireless network identifier. At OB, the encoded packet
is broadcast. When OB period is complete, the packet is en-
queued back to Q. At BO, received (or locally created) packets

Fig. 2. The protocol automaton

Fig. 3. One period of an OB-BO cycle: tBO ` tOB ` tXOB ` tXBO

are enqueued to Q. While Q is empty, OB is not activated,
else BO is repeated. The size of Q can be determined based
on network type or application needs. Since large queueing
can cause message starvation, the size of Q can be kept fixed,
allowing the newest packets to overwrite the oldest ones.

B. Identifier Encoding

Network packets have to be structured succinctly due to
limited length of wireless identifiers. By default, the length of
Wi-Fi SSID is 32 ASCII bytes. For Bluetooth, the length of
network name is standardized as 248 UTF-8 bytes. However,
it is limited to either 20 or 44 UTF-8 bytes by majority of the
mobile operating systems. BLE has 128 bits UUID by default.

A packet may include a variety of sensor data or related
message. An event, a situation, or a condition that has a
particular meaning or is applied to a context can be written on
the wireless network identifier field. Figure 4 deliniates two
examples for identifier encoding—a SSID encoding example
and an UUID encoding example. As shown in Figure 4(a),
encoding may contain additional information such as source
identifier, creation time, location, and intermediate router iden-
tifiers in case of necessity. As shown in Figure 4(b), a packet

(a) An example for SSID encoding

(b) An example for UUID encoding

Fig. 4. Wireless network identifier encoding examples



can also be encoded with multitude of messages. Besides,
including a distinctive tag such as a preamble to the packet can
be indispensable to distinguish messages inside same network
or serving same purposes. Since wireless network identifiers
are publicly reachable, encoding may also consider measures
against security holes and privacy issues.

IV. IMPLEMENTATIONS & EXPERIMENTS

This section gives the implementations, testing phases, and
the model evaluation parameters. The experiments are taken
with both real-world setups and simulations.

For the real-world experiments, an Android application
is developed. The application employs the OBN protocol
with the utilization of Wi-Fi Hotspot and Wi-Fi Infrastructure
modes in an alternating manner for the OB and BO roles,
respectively. As defined in the protocol, Wi-Fi Inrastructure
mode constantly runs unless a packet is created or scanned. If
a packet is available, SSID is encoded to that packet in advance
of beaconing with Wi-Fi Hotspot mode. In each OBN cycle,
the application selects the front-most packet of Q.

In addition, a cycle-based simulator is implemented in
Matlab that can run the OBN protocol for any kind of net-
work setup. The simulator creates network packets as discrete
events. At a particular instant in time, each packet is created
within a simulated device. Devices mimic the data exchange
protocol with specified network parameters. In this study, the
simulator is run with an abstract Wi-Fi PHY/MAC modelling.
Some wireless operations of Wi-Fi such as scanning and
enabling/disabling of beaconing have uncontrollable execu-
tion times in reality. As an example, Figure 5 shows the
cumulative distribution function of execution times measured
with «52,000 unique Wi-Fi Infrastructure and Wi-Fi Hotspot
enable/disable operations. It is evident that all these operations
show variation within definite execution times majority of the
time. However, some outlier measurements make the wireless
simulation modelling difficult. Apart from the timely-indefinite
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Fig. 5. Execution time measurements of Wi-Fi operations: Including results
obtained with 1 Samsung S2, 5 Samsung S4 Mini, 5 Motorola Moto G phones
and 4 Nexus 7 tablets running Android 4.4.

TABLE III. REAL-WORLD DURATIONS USED IN THE SIMULATOR

Symbol Duration
tBI μ “0.100s, σ “0.014s

tXOB μ “4.302s, σ “0.524s

Symbol Duration
tSI μ “3.000s, σ “0.247s

tXBO μ “3.407s, σ “0.327s

μ shows the average value, σ shows the standard deviation value

operations, the simulator also uses fixed-time Wi-Fi operations.
Collected from the Android application runs, the simulator is
fed the execution times of real-world values given in Table III.

A. Testing Phases

As Table IV shows, the experiments are divided into three
testing phases: (1) feasibility & validation tests, (2) small-scale
networking tests, and (3) large-scale networking tests.

For (1) and (2), both real-world tests and simulations
are run with the same evaluation parameters. In real-world
experiments, 10 Samsung S4 Mini phones are used. The phones
run the above-presented Android application. The application
creates unique messages with predefined intervals. (3) is car-
ried out by means of only simulations with varying evaluation
parameters and different network setups. In all phases, the tests
are taken with each possible combination of the given model
parameters. The duration of each test is defined as 1800s.

1) Validation: This phase has a twofold aim: (i) to verify
the feasibility of our application, and (ii) to validate our
simulation modelling. Real-world experiments consist of 10
phones that are situated in range of each other. The simulation
is set up in the same manner with the same number of devices.
All tests are performed under no mobility. Thus, it is aimed
to discover the accuracy of the simulated networking model
when mobility effect is discarded.

2) Small-scale networking: The networking model is also
assessed over a real-world deployment with 10 participants.
Each participant, belonging to an indoor office environment,
is given a phone running our proof-of-concept application.
Message switching tests are conducted during office hours
along a 37ˆ15m2 area with 13 separated rooms. With an
extended set of model evaluation parameters, the simulations
are run in parallel with the real-world setup. For the device
movements in the simulations, random waypoint mobility
model (RWMM) is used.

3) Large-scale networking: In this phase, the aim is to
assess the OBN performance under varying network densities.
3 different network groups are formed: N1, N2, and N3

consist of 50, 100, and 150 devices, respectively. Besides, 5
different maps are formed with the following network sizes:
M1: 500mˆ500m, M2: 750mˆ750m, M3: 1000mˆ1000m,
M4: 1250mˆ1250m, M5: 1500mˆ1500m. The tests are taken
for all combinations between the density groups and maps. For
the device movements in the simulations, RWMM is utilized.

B. Model Evaluation Parameters

The experimented design parameters are as follows:

Service times, tOB and tBO, that are assigned to State OB
and State BO, respectively. For all tests, tOB “ tBO.

Message creation interval, denoted as tMI . In a test, a
unique event is created in a device at every predefined tMI .

TABLE IV. EXPERIMENTAL SETUPS

Testing
Phase

Number of
Devices

Model Evaluation Parameters Setup Type
tOB “tBO (s) tMI (s) Real-world Simulation

Validation 10 15, 30, 45 30, 60, 90, 120, 150, 180, 210, 240 3 repeated runs 500 repeated runs
Small-scale Network 10 15, 30, 45 30, 60, 90, 120, 150, 180, 210, 240 1 run for boldfaces 100 repeated runs
Large-scale Network 50, 100, 150 15, 30, 45 60, 120 N/A 100 repeated runs
The repeated test runs in real-world experiments and simulations are conducted for each unique parameter combination given.



V. PERFORMANCE ANALYSIS

The results of the tests are presented under three headings:
(A) simulation validation test results, (B) small-scale network-
ing performance, and (C) large-scale networking performance.

For brevity and clarity, Table IV lists a set of notations
used in the rest of the paper. The experiments are evaluated in
terms of dissemination ratio and unidirectional average latency
with the metrics DM , Dσ , LM , and Lσ .

TABLE IV. NOTATIONS FOR PERFORMANCE EVALUATION

Symbol Definition
pi A uniquely created packet in a single test run

P The number of all unique pi’s in a single test run

da A device in a given setup

N The number of all unique da’s in a given setup

Rpi
The number of devices which received pi in a single test run

Dpi
Dissemination ratio of a unique pi, i.e. Rpi

divided by N´1
Dμ Average of all Dpi

in a test run, i.e. sum of all Dpi
divided by P

DM Average of all Dμ for a given setup

Dσ Standard deviation of all Dpi
for a given setup

Lpmi, daq Latency of a unique pi from its source to another device da

Lmi
Average latency of all Lppi, daq for a unique pi, pda PRpi

q
Lμ Average of all Lpi

in a single test run

LM Average of all Lμ for a given setup

Lσ Standard deviation of Lμ for a given setup

A. Validation

The real-world experiments and simulations are run 3 times
and 500 times, respectively, per unique parameter combination.
In all runs, N “10. Figure 6 shows the results of the simulation
validation tests. Under different tMI settings ranging from 30s
up to 240s, the real-world test results and the simulation test
results are shown together for different tOB “ tBO settings.

The real-world tests and simulations are together depicted
in Figure 6(a) regarding their data dissemination performance.
For all network settings, the simulation results are in line with
the real-world test results. Nevertheless, minor deviations are
notable. The DM values obtained in the simulations are from
«5 to «10% higher than the Dμ values obtained in the real-
world setups. Especially for tOB“tBO“45s, there are highly-
deviated real-world Dμ values lower than their corresponding
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Fig. 6. Simulation Validation Test Results. Corresponding to different tMI

settings, the plot lines indicate DM in (a) and LM in (b) whereas the ends of
the error bars indicate Dσ in (a) and Lσ in (b) of the simulation results. The
real-world results are shown as a collection of points (boxes) grouped under
different tMI settings. Each point represents a unique Dμ in (a) and Lμ in
(b) obtained from a single test run.

DM ´Dσ ranges in the simulations. For the same network set-
tings, the difference in average latency between real-world tests
and simulations is depicted in Figure 6(b). Only two real-world
Lμ values are recorded as outliers—one for tOB“tBO “45s
and tMI “180s and one for tOB“tBO“45s and tMI“210s,
which are greater than their corresponding LM`Lσ ranges in
the simulations. These deviations might be related either to the
limited number of the physical world tests, or to the inimitable
environmental factors affecting the PHY/MAC operations in
reality. It is nonetheless evident that the simulation results
highly correlate with the corresponding results obtained from
real-world experiments.

The simulation validation results also reflect the OBN char-
acteristic when all devices are in range of each other. Under
no mobility, the pure effects of tMI and tOB “ tBO on the
dissemination performance are visible. As expected, a regular
increase of the message creation intervals linearly increases the
dissemination rates and linearly decreases the latencies. On the
other hand, making OBN cycles more frequent has a positive
effect on the networking performance.

B. Small-Scale Networking Performance

For the same number of devices (N “10), the results of
the experiments taken in a small-scale mobile network setup
is given in Figure 7. The real-world tests are run only once
for each combination between tMI“t60s, 120s, 180s, 240su
and tOB “tBO “30s. The simulations are run 500 times for
all parameter combinations. Figures 7(a) and 7(b) show the
average data dissemination performances and average latency
performances. Compared to the DM values of the simula-
tions, Dμ of the real-world experiments are highly deviated.
Nevertheless, the increase is consistent as tMI increases. In
addition, the real-world Lμ values are in range of LM ˘ Lσ

values of the simulations. Overall, the small-scale networking
performances show a very similar trend to the static networking
results presented in Section V-A. However, the negative effect
of mobility on the performance is notable as well. The decrease
in the DM values ranges between «10% and «20% for all
tests. On the other hand, the increase in the LM values ranges
between «30s and «90s for all tests.
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Fig. 7. Small-scale Networking Results. Corresponding to different tMI

settings, the plot lines indicate DM in (a) and LM in (b) whereas the ends
of the error bars indicate Dσ in (a) and Lσ in (b) of the simulation results.
The real-world results with tOB“ tBO “30s are shown as points (boxes)
corresponding to tMI “60s, 120s, 180s, and 240s. Each point represents a
unique Dμ in (a) and Lμ in (b) obtained from a single test run.
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Fig. 8. Large-Scale Networking Results

C. Large-Scale Networking Performance

Over different network densities, Figure 8 shows the data
dissemination performances obtained from the 100-times re-
peated simulation runs for all combinations of model evalua-
tion parameters. Overall, the results indicate that OBN achieves
high scalability in dense deployments. As the densest setup, N3

under M1 gives DM of 72%, with Dσ of 9%, when tMI“120s.
For the same network setup, DM decreases to 52%, with Dσ

of 5%, when tMI is 60s.

VI. DISCUSSION

An OBN deployment can involve single (1) or multiple (N)
sources and destinations based on the application requirements.
In a multipoint-to-multipoint (N-to-N) OBN type, all partici-
pating devices can share data with each other as presented in
this paper. Our results clearly indicate that OBN achieves high
scalability for N-to-N scenarios under high device density. In
addition, OBN may suit for the multipoint-to-point (N-to-1)
scenarios having a central hub that continuously operates as
a BO to collect messages from available OBs. Furthermore,
our results also show that OBN provides high suitability for
low message frequency scenarios, and for the networks having
single (or limited number of) message sources. This means
that OBN can be utilized in point-to-multipoint (1-to-N) and
point-to-point (1-to-1) scenarios as well.

Supporting all above-mentioned communication types,
OBN can be readily integrated to any group and type of smart
mobile devices to render service to mobile sensing application
types such as mobile lost & found, participatory monitoring,
proximity marketing, and so on.

VII. CONCLUSION & FUTURE RESEARCH DIRECTIONS

This paper has presented OBN—an ad hoc networking
model which expedites lightweight and universal mobile op-
portunistic communications via wireless network identifiers.
OBN is primarily intended for smart mobile devices to sup-
port mobile sensing services such as mobile lost & found

applications, participatory monitoring applications, proximity
marketing applications, and so on. OBN is based on an
automatic data exchange protocol that can operate on top
of any wireless interface such as Wi-Fi and Bluetooth. With
its ease of applicability, the protocol can directly operate on
any smart mobile platform without requiring modifications on
their affiliated wireless adapters. Therefore, it can be readily
integrated to the mobile opportunistic sensing and networking
applications. Moreover, inexperienced end users can easily take
part in such applications.

The performance evaluation of OBN has been conducted
through real-world experiments and validated simulations.
From small-scale to large-scale, from static to mobile, from
dense to sparse, OBN is investigated under different network
setups and with several evaluation parameters. Our results
clearly indicate that OBN achieves high scalability for any
dissemination scenario under reasonable device density. The
results also show that OBN provides high suitability for low
message frequency scenarios, and for the networks having
single (or limited number of) message sources.

Our future research directions include several improve-
ments on the presented model for a set of real-world ap-
plications. First of all, for the improvement of the model,
several adaptive schemes are going to be investigated for
different OBN scenarios. Our initial aim is to modify the OBN
protocol service times, tOB and tBO, in accordance with ever-
changing network characteristics such as device density and
device mobility. In this way, our aim is to identify congruent
OBN design parameters. Second, the model will be tested in
several real-world deployments at such as, but not limited to,
campus areas, crowded places, traffic environments.
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