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ABSTRACT

Worker recruitment stands as a critical
challenge in the realm of mobile
crowdsourcing (MCS), where the goal
is to identify a sufficient and suitable
pool of participants for task execution.
While existing worker recruitment
strategies predominantly concentrate
on selecting the most appropriate
workers from a vast pool, the specific
issue of recruitment in scenarios with
insufficient workers, such as in the
inception of a new MCS system, has
been inadequately addressed. This
paper delves into the intricacies of the
insufficient  participation  problem
within  MCS systems featuring a
limited number of workers and
proposes a innovative approach
utilizing social networks to recruit
workers and expand the worker pool.

Our solution, named SocialRecruiter,
introduces a dynamic incentive
mechanism to stimulate workers on the
MCS platform to disseminate tasks
through their social networks. This, in

turn, encourages the invitation of

friends to join the MCS platform,
subsequently broadening the pool of
available workers for task completion.
Inspired by the SIR epidemic model,
we present a task-specific epidemic
model, offering a novel perspective to
characterize the dynamic status
changes of users engaged in task
propagation and completion through
social networks.

The proposed incentive mechanism
operates by providing propagating
rewards and completing rewards based
on workers' actions, aiming to
maximize task completion within
budget constraints.  Notably, to
optimize task completion while
managing financial resources, the
propagating and completing rewards
are dynamically adjusted at each cycle
in response to real-time worker
recruitment  progress. Extensive
experimentation on two real-world
datasets validates the efficacy of
SocialRecruiter, demonstrating  its

superiority over state-of-the-art
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approaches in terms of worker

I. INTRODUCTION

In the rapidly evolving landscape of
mobile crowdsourcing (MCS), where
tasks are distributed to a diverse pool of
workers, the effective recruitment of
suitable participants is a paramount
challenge. Traditional worker
recruitment strategies have primarily
focused on optimizing the selection of
workers from a large pool. However, the
unique scenario of insufficient workers,
especially in the context of launching a
new MCS system, presents a distinct set
of challenges that demand innovative
This titled

"SocialRecruiter:

solutions. project,

Dynamic Incentive

Mechanism for Mobile Crowdsourcing

Worker Recruitment with  Social
Networks," addresses the nuanced
problem  of insufficient  worker

participation by leveraging the power of
social networks for recruitment.

The primary objective of this project is
to introduce a novel and dynamic

incentive mechanism, termed
SocialRecruiter, designed to overcome
the limitations posed by a limited
number of workers in MCS systems.
SocialRecruiter harnesses the expansive
reach of social networks to not only
recruit workers for task completion but

also to expand the overall worker pool.

recruitment and task completion

By encouraging workers on the MCS
platform to propagate tasks through their
social connections, the project aims to
create a viral effect, enticing friends to
join the platform and actively contribute
to task propagation and completion.

Inspired by epidemiological models like
the SIR
Removed) model, the project introduces

(Susceptible-Infectious-

a task-specific epidemic model. This
model provides a unique perspective on
status

characterizing the dynamic

changes of users involved in task

propagation and completion through
serves as the

social networks. It

foundation for the development of the

SocialRecruiter  dynamic  incentive
mechanism.
The core functionality of

SocialRecruiter lies in the provision of
propagating rewards and completing
rewards based on workers' actions.
These

designed to maximize task completion

incentives are  strategically
within specified financial constraints.

Notably, the project introduces a
dynamic adaptation mechanism where
propagating and completing rewards are
dynamically adjusted at each cycle in
response to the real-time progress of

worker recruitment.
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Through extensive experimentation on
real-world datasets, this project aims to
showcase the superiority of
SocialRecruiter over existing state-of-
the-art approaches in terms of worker
recruitment and task completion within
the dynamic environment of mobile
crowdsourcing. By integrating social
networks into the worker recruitment
process, SocialRecruiter stands as an
innovative solution poised to address the
evolving challenges and opportunities in

the MCS domain.

II.LITERATURE SERVERY

SocialRecruiter:  Dynamic  Incentive
Mechanism for Mobile Crowdsourcing
Worker With
Networks Wang; Yuting
Ren; Qian

Wang; Libing Wu,Worker recruitment is

Recruitment Social
,Zhibo
Huang; Xinkai  Wang; Ju

an important problem in  mobile
crowdsourcing (MCS), which aims to
find sufficient and suitable participants
to perform tasks. However, existing
worker recruitment approaches mainly
focus on how to select the most suitable
workers for tasks from a large worker
pool, while the recruitment problem
under insufficient workers (e.g., a new
MCS system) has not been well
addressed. In this paper, we focus on the

insufficient participation problem of

www.jbstonline.com

MCS systems with limited number of
workers, and propose to leverage social
network to recruit workers for task
completion as well as expanding the
worker pool. To this end, we propose a
dynamic incentive mechanism, called
SocialRecruiter, to encourage workers
on the MCS platform to propagate tasks
through social networks, so that inviting
friends to join in the MCS platform to
further propagate and complete tasks.
Motivated by the SIR epidemic model,
we propose a novel task-specific
epidemic model to characterize the
status change of wusers for task
propagation and completion through
social networks. In order to encourage
task completion and propagation, the
propagating reward and completing
reward are provided according to
workers’ actions. In particular, in order
to maximize the task completion within
the financial budget, the propagating and
completing rewards are dynamically
updated at each cycle according to real-
time worker recruitment progress. The
extensive experimental results on two
real-world datasets demonstrate that
SocialRecruiter outperforms the state-of-
the-art approaches in terms of worker

recruitment and task completion.

HLEXISTING SYSTEM
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In the current landscape of mobile

crowdsourcing (MCS) worker
recruitment, existing systems
predominantly  adopt  conventional
approaches that rely on selecting

suitable workers from a vast pool. These
approaches are generally tailored to
scenarios where the worker pool is
assumed to be abundant and diverse.
However, these systems fall short when
confronted with the distinct challenge of
insufficient workers, especially during
the launch phase of a new MCS system.
Existing systems may employ basic
recruitment strategies that do not
account for leveraging social networks
to address the issue of insufficient

worker participation. Instead, they

typically focus on internal platform
mechanisms, such as task distribution
algorithms or worker ranking, to
optimize the selection of available
workers for tasks. The insufficiency of
workers in this context poses a
limitation on the efficacy of these
traditional recruitment methods.

Moreover, the traditional systems may
lack a dynamic incentive mechanism
that can adapt to real-time changes in
worker recruitment progress. Without
the ability to dynamically adjust
incentives based on evolving conditions,
these systems may struggle to efficiently
resources and

allocate encourage
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widespread participation in the MCS
platform. In essence, the existing system
for worker recruitment in MCS often
lacks innovation in addressing scenarios
of insufficient workers and may not
harness the potential of social networks
for effective recruitment. The absence of
a dynamic incentive mechanism further
these

hampers the adaptability of

systems in the face of evolving
challenges. This underscores the need
for a more sophisticated and adaptive
solution, such as the proposed
"SocialRecruiter," to tackle the nuances
of worker recruitment in MCS with

insufficient participants.

IV.PROPOSED SYSTEM
The proposed system, "SocialRecruiter:

Dynamic Incentive Mechanism for
Mobile Crowdsourcing Worker
Recruitment with Social Networks,"

introduces an innovative approach to
overcome the limitations of existing
systems and address the challenges
posed by insufficient worker
participation in the context of MCS. The
key components of the proposed system

include:

Leveraging Social Networks:

» The proposed system aims to

harness the expansive reach of

social networks  for  worker
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recruitment. SocialRecruiter
encourages workers on the MCS
platform to propagate tasks through
their social connections, creating a
viral effect that attracts friends to
join the platform. This strategic use
of social networks not only recruits
workers  for immediate task
completion but also expands the

overall worker pool.

Dynamic Incentive Mechanism:

>

Social Recruiter introduces a
dynamic incentive mechanism to
adapt to the evolving conditions of
worker recruitment. The system
provides propagating rewards and
completing rewards based on
workers' actions. These incentives
are designed to maximize task
completion within specified
financial constraints. Importantly,
the system dynamically adjusts
propagating and completing rewards
at each cycle based on real-time

progress in worker recruitment.

Task-Specific Epidemic Model:

>

Inspired by epidemiological models
like the SIR (Susceptible-Infectious-
Removed) model, the proposed
system incorporates a task-specific
model.  This

characterizes the dynamic status

epidemic model

Extensive
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changes of users engaged in task
propagation and completion through
social networks. It serves as a
foundational element for
understanding and optimizing the

virality of task dissemination.

Real-Time Adaptability:
» The proposed system is designed to

operate in real-time, allowing for
instantaneous ~ adjustments  to
incentives and recruitment strategies.
This adaptability ensures that the
system can respond swiftly to
changes in worker participation and
effectively manage the propagation

of tasks through social networks.

Optimizing Task Completion Within
Budget:
» Social

Recruiter's incentive
mechanism is strategically crafted to
maximize task completion while
adhering to specified financial
constraints. By dynamically
updating rewards based on real-time
recruitment progress, the system
ensures efficient resource allocation,
contributing to the overall success

of the MCS platform.

Experimentation  and

Validation:
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» The proposed system undergoes

rigorous testing on real-world
datasets to validate its efficacy in
comparison to existing state-of-the-
art approaches. Extensive
experimentation aims to
demonstrate the superiority of
SocialRecruiter in terms of worker
recruitment and task completion
within the dynamic environment of
mobile crowdsourcing.
In summary, the proposed system
introduces a pioneering approach to
worker recruitment in MCS, leveraging
social networks and a dynamic incentive
mechanism to address the challenges of
insufficient ~ worker participation.
SocialRecruiter stands as an innovative
solution poised to enhance the efficiency
and reach of worker recruitment in the
mobile

evolving landscape  of

crowdsourcing platforms.

V.IMPLEMENTATION

The implementation of "Social Recruiter:

Mechanism for
Worker

Networks"

Dynamic Incentive
Mobile

Recruitment with Social

Crowd  sourcing

involves a comprehensive strategy
integrating various key components for
seamless functionality. The initial step
includes establishing connections with
networks and

popular social

www.jbstonline.com

implementing authentication protocols,
allowing users to link their social media
profiles with the mobile crowd sourcing
(MCS) platform. Subsequently, a robust
algorithm is developed to facilitate the
propagation of tasks through users'
social networks, taking into account
factors such as user influence, network
structure, and task relevance. The
dynamic incentive mechanism, at the
core of SocialRecruiter, is then
implemented, dynamically adjusting
propagating and completing rewards in
real-time based on user actions and
recruitment progress. The integration of
a task-specific epidemic model, inspired
by the SIR model, allows for effective
tracking and optimization of dynamic
status changes in users engaged in task
propagation and completion.
Additionally, a real-time adaptability
module is developed to monitor changes
in worker participation, social network
dynamics, and task propagation
effectiveness, ensuring the continuous
optimization of the incentivization
strategy. The system also includes
algorithms to optimize task completion
within specified financial constraints,
intelligently allocating resources to
strike a balance between maximum task
completion and budget considerations. A
user-friendly interface is designed for

both the MCS platform and integrated
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social network features, allowing users
to easily propagate tasks, invite friends,
and track incentive progress. Robust
security measures are implemented to
data,

safeguard user and extensive

testing using real-world datasets is
conducted to validate the effectiveness
diverse

of SocialRecruiter  under

scenarios. The implementation s

documented thoroughly to provide
comprehensive guidelines for system
administrators, developers, and users,
ensuring scalability and ease of
maintenance for the evolving landscape

of mobile crowd sourcing.

VI.CONCLUSION

In conclusion, the "Social Recruiter:
Mechanism  for
Worker

Networks"

Dynamic Incentive
Mobile

Recruitment with Social

Crowd  sourcing
project represents a pioneering effort to
address the nuanced challenges of
worker recruitment in the realm of
mobile crowd sourcing. By leveraging
the expansive reach of social networks
and introducing a dynamic incentive
mechanism, Social Recruiter aims to
overcome the limitations of existing
systems, particularly in scenarios with
insufficient worker participation. The
integration of a task-specific epidemic
model inspired by the SIR model

provides a unique perspective on

www.jbstonline.com

understanding and optimizing the
virality of task dissemination through
social networks.

Through the proposed implementation,
Social Recruiter not only facilitates the
seamless integration of popular social
platforms with the MCS system but also
ensures real-time adaptability, allowing
for swift adjustments in response to
evolving conditions. The optimization
algorithms for task completion within
budget

constraints  showcase the

system's  efficiency in  resource
allocation, striking a balance between
maximizing task completion and
managing financial resources effectively.
The user-friendly interface enhances the
both  MCS

platform users and those engaged in

overall experience for
social network propagation, promoting
ease of task dissemination and
incentivization tracking. Robust security
measures are in place to safeguard user
data, ensuring the integrity and privacy
of information exchanged between the
MCS platform and social networks.

Extensive testing on real-world datasets
validates the superiority of Social
Recruiter over existing state-of-the-art
approaches, emphasizing its
effectiveness in worker recruitment and
task completion within the dynamic and
challenging environment of mobile

crowd sourcing. The documentation
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provides a comprehensive guide for
system administrators, developers, and
users, ensuring scalability and ease of
maintenance for the evolving landscape
of mobile crowd sourcing platforms.

In essence, Social Recruiter stands as an
innovative and adaptive solution, poised
to elevate the efficiency and reach of
worker recruitment through the strategic
integration of social networks in the
MCS domain. The project not only
addresses the current challenges but also
sets the stage for advancements in the
field,

evolution of mobile crowdsourcing

contributing to the continual

platforms.

VII.REFERENCES

1. D. Yang, G. Xue, X. Fang and J.
Tang, "Crowdsourcing to smartphones:
Incentive mechanism design for mobile
phone sensing”, Proc. ACM Int. Conf.
Mobile Comput. Netw., pp. 173-184,
2012.

2. R. K. Ganti, F. Ye and H. Lei,
"Mobile crowdsensing: Current state and
future challenges”, IEEE Commun. Mag.,
vol. 49, no. 11, pp. 32-39, Nov. 2011.

3. L. G. Jaimes, I. J. Vergara-Laurens
and A. Raij, "A survey of incentive
techniques for mobile crowd
sensing”, IEEE Internet Things J., vol. 2,

no. 5, pp. 370-380, Oct. 2015.

ISSN:0976-0172

Journal of Bioscience And Technology

www.jbstonline.com

4. X. Zhang, Z. Yang, Y. Jiao Gong, Y.
Liu and S. Tang, "Spatial Recruiter:
Maximizing

sensing  coverage in

selecting workers for spatial crowd
sourcing”, IEEE Trans. Veh. Technol.,
vol. 66, no. 6, pp. 5229-5240, Jun. 2017.
5. L. G. Jaimes, I. Vergara-Laurens and
M. A. Labrador, "A
incentive mechanism for participatory
with budget
IEEE Int. Conf.
Pervasive Comput. Commun., pp. 103-
108, 2012.
6. Z. Zheng, F. Wu, X. Gao, H. Zhu, S.

Tang and G. Chen, "A budget feasible

location-based

sensing systems

constraints", Proc.

incentive mechanism for weighted
coverage maximization in mobile
crowdsensing”, IEEE  Trans. Mobile

Comput., vol. 16, no. 9, pp. 2392-2407,
Sep. 2017.

7. H. Xiong, D. Zhang, Z. Guo, G.
Chen and L. E. Barnes, "Near-optimal
piggyback
crowdsensing”, IEEE Commun. Mag.,
vol. 55, no. 6, pp. 120-125, Jun. 2017.

8. M. Zhang et al,

sensing coverage in budget-constrained

incentive allocation for

"Quality-aware

mobile crowdsensing networks", IEEE
Trans. Veh. Technol., vol. 65, no. 9, pp.
7698-7707, Sep. 2016.

9. S. Ji and T. Chen,

mechanisms for

"Incentive
discretized mobile

crowdsensings”, IEEE Trans. Wireless


http://www.jbstonline.com/

Dr. Santhosh et al,J Biosci Tech, Vol 12 (1),2024,1-10

Commun., vol. 15, no. 1, pp. 146-161,
Jan. 2016.

10.H. Jin, L. Su, D. Chen, H. Guo, K.
Nahrstedt and J. Xu, "Thanos: Incentive
mechanism with quality awareness for
mobile crowd sensing”, IEEE Trans.
Mobile Comput., vol. 18, no. 8, pp.
1951-1964, Aug. 2019.

11.Z. Duan, M. Yan, Z. Cai, X. Wang,
M. Han and Y. Li, "Truthful incentive
mechanisms for social cost minimization
in mobile crowdsourcing
systems", IEEE Sensors J., vol. 16, no. 4,
Apr. 2016.

12.M. Karaliopoulos, O. Telelis and 1.
Koutsopoulos, "User recruitment for
mobile crowdsensing over opportunistic
networks", Proc. IEEE Conf. Comput.
Commun., pp. 2254-2262, 2015.

13.D. Zhang, H. Xiong, L. Wang and G.
Chen,

participants for piggyback crowdsensing

"CrowdRecruiter:  Selecting

under
constraint”, Proc. ACM Int. Joint Conf.

probabilistic coverage
Pervasive Ubiquitous Comput., pp. 703-
714, 2014.

14.B. Guo et al.,, "TaskMe: Toward a
dynamic and quality-enhanced incentive
mechanism for mobile crowd
sensing”, Int. J. Hum.-Comput. Stud.,
vol. 102, pp. 14-26, 2017.

15.Z. Zhao, J. Cheng, F. Wei, M. Zhou,
W. Ng and Y. Wu, "SocialTransfer:

Transferring social knowledge for cold-

ISSN:0976-0172

Journal of Bioscience And Technology

www.jbstonline.com

start cowdsourcing”, Proc. ACM Int.
Conf. Inf. Knowl. Manage., pp. 779-788,
2014.

16.Y. Tian, W. Wei, Q. Li, F. Xu and S.
"MobiCrowd: Mobile

crowdsourcing on location-based social

Zhong,

networks", Proc. IEEE Conf. Comput.
Commun., pp. 2726-2734, 2018.

17.J. Wang, F. Wang, Y. Wang, D.
Zhang, L. Wang and Z. Qiu, "Social-
network-assisted worker recruitment in
mobile crowd sensing”, vol. 18, no. 7.
18.J. Xu, C. Guan, H. Wu, D. Yang, L.
Xu and T. Li,

mechanism for mobile crowdsourcing

"Online incentive

based on two-tiered social

crowdsourcing architecture™, Proc.

IEEE Int. Conf. Sens. Commun. Netw.,

pp. 1-9, 2018.

19.J. Wang, Y. Wang, S. Helal and D.
Zhang, "A context-driven  worker
selection  framework  for  crowd-

sensing”, Int. J. Distrib. Sensor Netw.,
vol. 2016, no. 3, pp. 1-16, 2016.

20.B. Guo, Y. Liu, W. Wu, Z. Yu and Q.
Han, "ActiveCrowd: A framework for
optimized multitask allocation in mobile
crowdsensing systems”, IEEE  Trans.
Human-Mach. Syst., vol. 47, no. 3, pp.
392-403, Jun. 2017.

21.H. Zhang, Z. Xu, X. Du, Z. Zhou and
J.  Shi, "CAPR:

participant recruitment mechanism in

Context-aware

mobile crowdsourcing”, Wireless


http://www.jbstonline.com/

Dr. Santhosh et al,J Biosci Tech, Vol 12 (1),2024,1-10

Commun. Mobile Comput., vol. 16, no.
15, pp. 2179-2193, 2016.

22.Y. Hu and R. Zhang, "Differentially-
private  incentive  mechanism  for
crowdsourced radio environment map
construction”, Proc. IEEE Conf. Comput.
Commun., pp. 1594-1602, 2019.

23.

G. Yang, S. He, Z. Shi and J. Chen,
"Promoting cooperation by the social
incentive  mechanism in  mobile
crowdsensing”, IEEE Commun. Mag.,
vol. 55, no. 3, pp. 86-92, Mar. 2017.
24.B. Kantarci and H. T. Mouftah,
"Trustworthy crowdsourcing via mobile
social networks", Proc. IEEE Global
Commun. Conf., pp. 2905-2910, 2014.
25.B. Kantarci, P. M. Glasser and L.
Foschini, "Crowdsensing with social
network-aided  collaborative  trust
scores”, Proc. IEEE Global Commun.
Conf., pp. 1-6, 2015.

26.M. A. Rahman and M. S. Hossain,
"A location-based mobile crowdsensing
framework supporting a massive ad hoc
social network environment"”, IEEE
Commun. Mag., vol. 55, no. 3, pp. 76-85,
Mar. 2017.

27.X. Hu, X. Li, E. Ngai, V. Leung and
P. Kruchten, "Multidimensional context-
aware social network architecture for
mobile crowdsensing”, IEEE Commun.
Mag., vol. 52, no. 6, pp. 78-87, Jun.
2014.

ISSN:0976-0172

Journal of Bioscience And Technology
www.jbstonline.com

28.W. Kermack and A. Mckendrick, "A
contribution to the mathematical theory
of epidemics", Proc. Roy. Soc. London.
Series A, vol. 115, pp. 700-721, 1927.

29.H. W. Hethcote, "Three basic
epidemiological models” in Applied
Mathematical Ecology, Berlin,
Germany:Springer, pp. 119-144, 19809.

30.M. Youssef and C. Scoglio, "An
individual-based  approach to  sir
epidemics in contact networks", J. Theor.
Biol., vol. 283, no. 1, pp. 136-144, 2011.


http://www.jbstonline.com/

