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Abstract: Crowdsourcing is a moderately new wonder in 

software engineering and programming designing. In 
crowdsourcing, a task is conveyed to a crowd of participants who 
will work on this task. Task allocation is then a significant aspect 
in the context of crowdsourcing. If done properly, it conveys 
victories dependent on the appropriate responses gave by the 
crowd. However, task allocation in crowdsourcing is certainly not 
an inconsequential issue. Factors like a task’s prerequisites, the 

knowledge required for its goals, and the size and heterogeneity of 
the participants in the crowd all impact task allocation, and 
subsequently, the expected quality of the task results. Right now, 
the execution of actions from a plan, that assists the dynamic task 
allocation in crowdsourcing systems, becomes relevant as an 
alternative solution. This paper formalizes task allocation in 
crowdsourcing scenarios as Allocation of Tasks in Crowdsourcing 
problem (ATCP). The fundamental objective of this paper is to 
allocate suitable tasks for appropriate workers with the dynamic 
profile creation of the user and the tasks.  . 
 

Keywords: Crowd Source, Task Allocation, Parallel Task, 
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I. INTRODUCTION 

Crowdsourcing, or simply CS, is a methodology 
progressively used to group of people, to be now performed 
by an enormous and undefined labor force that is beyond the 
boundaries of a company. Extensively, a CS scenario involves 
a requester (i), which is an agent inspired by the goals of a 
specific undertaking (ii); a platform (iii) which is specialized 
component used to distribute the task to the crowd (iv) and to 
collect the crowd’s answers (v); each crowd member has a 
particular background (vi) qualification, experience, etc., and 
lastly, as mentioned before, crowd participants are paid a 
reward  for the resolution of a task. Nevertheless, the 
beneficial outcomes of CS are not direct. 

One needs to face several difficulties including 
proficiency and proper task allocation, i.e., to convey a task to 
available and skilled crowd members requires appropriate 
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mechanisms for the treatment of such a situation in a scalable 
context. Routine control and coordination tasks in a CS 
system and the management of existing relations between 
requesters and crowd workers represent extra risks and 
challenges to the task of recognizing an appropriate set of 
crowd workers who will perform a certain task.  

In short, crowdsourcing is an unpredictable system 
that requires data that delicate to the particular circumstance, 
for instance task requirements, crowd members’ background, 

expected task duration, target audience or the type of reward. 
Every one of these aspects are essential to the achievement of 
CS initiatives and ought to be deliberately set by whoever is 
requesting the task to be performed. Crowdsourcing markets, 
for example, Amazon Mechanical Turk, are online labor 
markets in which individuals post short “micro tasks” that 

workers can complete in exchange for a small payment. A 
typical Turk task might include interpreting a passage from 
German into English, confirming the address of a company, or 
labeling the content of an image, and payments are typically 
on the order of ten cents. Crowdsourcing markets give a 
mechanism for task requesters to cheaply get conveyed work 
and data and have as of late become famous among specialists 
who use destinations like Mechanical Turk to lead client 
contemplates, run behavioral experiments, and gather 
information. 

 

Figure 1: Common Node Selection of Crowdsourcing 

In principle, requesters ought to have the option to 
exploit this diversity by assigning each task to a worker with 
the best possible abilities important to finish it. However, 
requesters regularly appoint tasks randomly to arriving 
workers and frequently depend on copied, redundant 
assignments to boost the quality 
of the information they gather.  

 

Allocation of Tasks in Crowdsourcing Problem 
using Parallel Tasking  

A. Punitha, A. R. Visagan, R.P.Mahesh 

mailto:rp_ap@yahoo.com
https://www.openaccess.nl/en/open-publications
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://crossmark.crossref.org/dialog/?doi=10.35940/ijrte.F8157.038620&domain=www.ijrte.org


Allocation of Tasks in Crowdsourcing Problem using Parallel Tasking  
 

4096  

Retrieval Number: F8157038620/2020©BEIESP 
DOI:10.35940/ijrte.F8157.038620 
Journal Website: www.ijrte.org 
 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

The random assignment can be fine when tasks do 
not require explicit aptitudes however can result in seriously 
imperfect execution for human calculation tasks that require 
specific training or knowledge, for example, as analyzing the 
nutritional value of food, as proposed by [1] or helping people 
plan their travel, as proposed by [2]. 

This paper, discourse the challenge that a single 
requester faces when passing on heterogeneous tasks to 
workers with unknown, heterogeneous skills. The paper 
begins by validating this challenge, which is known to be the 
Allocation Problem of Task in Crowd Sourcing. In this 
formalization, a requester has a fixed set of tasks and a budget 
for each task, which indicates how many times he would like 
the task completed. Workers arrive online and must be 
assigned to a task upon arrival. Each worker is assumed to 
have an underlying skill level for each task; on average, 
workers with higher skill levels produce work that is more 
valuable to the requester. Skill levels are initially unknown 
but can be learned through observations as workers complete 
tasks. 

The organization of the paper comprises: related 
review for this concept is deliberated in section 2, key 
motivations for the task allocation in CS is designated in 
section 3, section 4 includes the proposed methodology 
representation with illustrations and the paper concluded in 
section 4. 

II.  PROCEDURE FOR PAPER SUBMISSION 

The main essentials in the CS process are the 
requester, the CS platform and the crowd. The requester is an 
agent that presents a task and validates the solutions proposed 
by the crowd. Requesters additionally assign a financial value 
to be paid for completed and selected tasks for crowd 
workers. The CS platform arranges the reception and 
distribution of tasks among the crowd workers. At last, the 
crowd involved in the solution to the necessary tasks [3] 
represents the third element. 

Current literature on CS few difficulties that are 
addressed to the improvement of CS systems, to be specific 
how to actualize the correspondence interface between the 
shopper and the provider and how to structure its parts as for 
the stream driving a task. To emphasize the need for a 
semantic standard, crafted by Hetmank [4] displays a portion 
of the fundamental difficulties that CS stages face. 

To resolve large and composite human computation 
tasks in the CS environment is an essential to have a gathering 
development or self-association of individuals with either 
similar or diverse, cross-functional skills or background. 
Tragically, most existing crowdsourcing systems miss the 
mark regarding encouraging the adaptable, dynamic, and 
proactive gathering of universally dispersed groups [5].  

The issue closest to ours is the stochastic online Ad 
Words issue, in which there is a set of advertisers bidding on 
keywords. Each advertiser has a budget. Keywords arrive 
online, and advertisers must be allocated to keywords as they 
reach. The objective is to exploit revenue without surpassing 
any advertiser’s budget. The online primal-dual framework 
can be used to achieve near-optimal performance on this issue 
when the total budget is appropriately large [6], [7]; [8]. 

III. MOTIVATION 

The issue is additionally convoluted by the task 
budgets, which make greedy assignments dependent on 
evaluated skill levels suboptimal. The allocation problem of 
the task in crowdsourcing is firmly identified to several 
problems that have been considered in the literature. If it 
makes the improving assumption that workers’ skill levels are 

known, the offline version of the problem issue turns into the 
very much-contemplated allocation issue, which can be 
optimally solved using the Hungarian algorithm or linear 
programming. 

The proposed technique constructs on a central 
thought from this literature, the allocating task formulation, 
but handles the case in which worker skills are obscure and 
should be learned through investigation. We demonstrate that 
under the assumption of a stochastic worker arrival order, as 
long as the number of worker arrivals is adequately high, the 
proposed technique is competitive with respect to the offline 
optimal algorithm that has approaches to the unknown skill 
levels of each worker. 

IV. PROPOSED METHODOLOGY 

Similar to the studies on customary crowdsourcing 
markets, most existing research on crowdsourcing focuses on 
the task allocation issues, which focuses to allocate tasks to 
appropriate workers such that the all-out number of allotted 
tasks or the total weighted value of the consigned couples of 
tasks and workers is maximized.  

However, these existing works take the offline 
situation assumption, where the spatiotemporal data of all the 
tasks and crowd workers is known earlier task allocation is 
directed. Consequently, they are infeasible in real-time 
dynamic environments, where each task and crowd worker 
may appear anywhere at any time and necessitates instant 
responses from crowdsourcing platforms.  

In this paper, we encompass this simple model and 
attention on crowdsourcing platforms that covenant with task 
groups encompassing of manifold analogous jobs provided by 
consumers. Most current public crowdsourcing platforms 
with market-like operation chain announce acknowledged 
tasks at their portal as a preliminary step.  

Next, the worker picks among the various mass of 
tasks those s/he likes to process. The selection is motivated by 
her/his own inclinations. In this way, the worker initiates the 
following assignment, and therefore, scarcely permits the 
framework to have an impact upon assignments and to 
leverage the skill heterogeneity of involved workers. As each 
worker is singular, it is characteristic that the skills of the 
workers are complex. The tasks submitted to the stage are 
additionally assorted in their prerequisites. 

Hence, efficient crowdsourcing must think about the 
appropriateness of a worker for a task. One can assume accept 
the more the worker is appropriate for an assignment, the 
better the expected normal result quality is. In this manner, 
given the suitability information and a control mechanism for 
a worker assignment, it is possible to improve the overall 
result’s quality by assigning tasks to the best suitable workers 
for the present circumstance. 

 

 



International Journal of Recent Technology and Engineering (IJRTE)  
ISSN: 2277-3878 (Online), Volume-8 Issue-6, March 2020 

 

4097  

Retrieval Number: F8157038620/2020©BEIESP 
DOI:10.35940/ijrte.F8157.038620 
Journal Website: www.ijrte.org 
 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

 

Figure 2: Task Allocation in Crowdsourcing with parallel 
Tasking (TACPT) 

In addition, from this point of view, the mechanism 
also gives control over task completion times, which can be 
used to maintain goals, such as deadline fulfillment. To sum 
up, the task assignment control would enable a crowdsourcing 
platform provider to develop QoS policies for offered 
crowdsourcing services, so these services can be integrated 
into QoS sensitive business processes. The assignment 
control requests for a planning issue to be illuminated. The 
issue is to maximize overall quality while satisfying 
concurred objectives. Such a scheduling issue is hindered by a 
number of crowd-specific features, for example, lack of full 
control of the workers and their membership, and their limited 
predictable accessibility. 

 We currently portray our concern plan, which we 
allude to as the online task assignment problem. The issue is 
stated from the point of view of a single task requester who 
has a fixed set of n tasks he would like completed, and a 
budget bi for each task i that specifies the maximum number 
of times he might want the the task to be performed.  

In this model, the number of workers k, skill levels 
ui,j of each worker, and number of times that each worker 
shows up are completely thought to be picked adversarially 
and are not known by the requester. In any case, the order in 
which workers arrive is randomly permuted. Since the 
adversary chooses the precise number of times that each 
worker arrives, the offline optimal allocation is well 
characterized. We have implicitly made the disentangling 
assumption that the requester is able to quickly and accurately 
evaluate the quality of the work that he gets. This assumption 
is realistic, for instance, for retrieval tasks, such as finding the 
URL of local businesses in various cities or finding images of 
people engaged in different exercises. 

We first locate the simplest form of the allocation 
issue, since its answer forms a basis for subsequent, more 
powerful calculations. Assume that a specialist can allocate 
assignments to a pool of laborers, however incapable to watch 
laborer responses until they have all been received and hence 
has no way to reallocate questions based on worker 
disagreement. We expect that the specialist has available to 
it’s a gauge of question difficulties and worker skills, as 

discussed above. Not at all like in the offline setting, is the 
objective of an optimal algorithm for the online setting to 
calculate an adaptive way of constructing assignments, not 
any fixed task. 

Processing the incremental value of allotting a 
worker to a question in a given round is normally 
exceptionally quick, however, it can turn out to be 
computationally intensive if the system has already assigned 
many other workers to that question in that round. This 
computational challenge may lead one to wonder whether it is 
advantageous to limit the switch to allotting each question to 
all things considered one specialist in each round. 

V. PERFORMANCE EVALUATION 

TACPT is competitive with the offline ideal when 
the worker arrival sequence is random and the quantity of 
appearances is huge. These assumptions might not generally 
hold in the real world. Right now, we empirically evaluate the 
performance of TACPT on data gathered on Amazon 
Mechanical Turk. The timestamp taken for the different kinds 
of tasks is shown in Figure 3. 

 
Figure 3: Time Stamp for Hard, Easy and 

Medium Tasks 
 

 
Figure 4: Time Stamp for Tasks Requirements 

 
The timestamp taken for the tasks set requirements is shown 
in Figure 4. The figure depicts various types of tasks set 
consumes various time stamps for the allocation. Thus the 
allocation of various task requirements is shown in this figure. 
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Figure 5: Improvement Rate dependence on 

Workers Arrival 
The average improvement per time step of the 

TACPT over random assignment during the arrival of the 
workers is shown in Figure 5.    

VI. CONCLUSION 

This work ATCP presented the online task issue in 
which heterogeneous errands must be appointed to laborers 
with various, obscure skill sets. We demonstrated that a 
simplified form of this issue wherein skill sets are known is 
mathematically similar to the well-studied online issue. Since 
workers are impatient, a task router should assign questions to 
all presented workers in parallel in order to keep workers 
involved. Unfortunately, picking the optimal set of tasks for 
workers is challenging, even if worker skill and problem 
difficulty are known. Later on, this system wants to loosen up 
the presumptions of perfect information about workers and 
tasks, using methods from multi-armed bandits to learn these 
parameters throughout the routing process. 
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