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Abstract 
The abstract should summarize the content of the paper.  Try to keep the abstract below 150 words.  Do not have 
references or displayed equations in the abstract. It is imperative that the margins and style described below be adhered 
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these guidelines will not be published as it is, although its content has been accepted for publication and will be 
modified according to our template. Paper form is a necessary condition for its publication, as well as its content. 
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1. Introduction 

The process of team formation plays vital role in the successful accomplishment of the assigned task. A 
task can be executed as efficiently as good the individual members are at doing that specific job. Besides 
this, it is also very important for members to coordinate properly and work as a team rather than as an 
individual. In team assignment problem, various groups of people are formed and those groups are assigned 
a set of specific tasks such that those tasks can be accomplished as efficiently as possible. 

In team creation task, the members having higher level of skill for a particular task are usually grouped 
into a team but this much is not sufficient. It is because not only the skills, but their degree of interest in 
other activities as well as the number of teams to be created should also be taken into account. Clustering can 
be seen as the task of grouping similar patterns with N inputs in D-dimensional space. Also if a member is 
assigned to a group then it should not be assigned to any other group otherwise the efficiency will be 
reduced. Thus if a set of N people is available and their skill sets can be represented as a fuzzy set of D 
features then the concept of fuzzy clustering can be applied to divide available people into several teams on 
the basis of their proficiency in various tasks so that tangible teams can be created to accomplish the tasks 
effectively. Furthermore it can also help an organization to conclude what necessary skills its employees lack 
so that appropriate actions can be taken for improving the skills of team members. In addition, such teams 
will also help forming good relationship between team members as they have same interests so there are 
good chance that they would work with a higher team spirit. This paper is organized as follows: Section 2 
presents the methodology, which mainly involves fuzzy data processing and fuzzy clustering method to 
identify the ideal points based on multi-dimensional skill set survey data. Section 3 presents a case study of 
in order to demonstrate the outcomes of the proposed team assignment methodology. Finally, conclusions 
are given in section 4. 
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2. Fuzzy C-Means Clustering 
      Fuzzy c-means (FCM) is a clustering method developed by Dunn in 1973 that allows one piece of data 
to belong two or more clusters. This method is frequently used in pattern recognition. It tries to minimize 
the following objective function[1,2]  

                   
where m is any real number greater than 1, uij is the degree of membership of xi in the cluster j, xi is the ith 
of the d-dimensional measured data, cj is the d-dimension center of the cluster, and ||expression|| is a 
standard that expresses the similarity between any measured data and the center. The fuzzy c-means 
partitioning is carried out through an iterative optimization of objective function, with the update of 
membership uij and the cluster centers Cj as follow[3,4,5]: 

 
 

 

3. Proposed Work 
In this section, we present the proposed approach for assigning members to various teams based on their 

skill sets. This scheme uses fuzzy c-means clustering for grouping the members. Generally people possess 
multiple skills/interests, and have varying level of skills among different types of activities to be performed. 
This fact demands for fuzzy clustering based grouping so as to create the optimized teams for the 
accomplishment of assigned tasks in effective manner. The proposed methodology can be described with the 
help of Fig.1. 

Fig 1: Steps involved in team assignment task 

Define types of Tasks 

Obtain Skill Preference of 

Store skill set in suitable 

Apply Fuzzy C-Means 

Generate required number of 

Obtain each Team’s fuzzy 

Assign tasks to teams based on 
fuzzy skill sets 

Display Team details 

Input: Number of 
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As the above figure shows, first of all it is mandatory to determine the tasks to be carried out. Once the 
task-list is ready, the interest level (or skill set) of available workforce is determined by some interactive 
means such as questionnaires, survey, observations etc. The data collected from the survey is stored in a 
predefined format on which, fuzzy c-means clustering is applied. Note that before applying the clustering, 
the user needs to supply the number of teams (clusters) to be created. This creates the required number of 
clusters according to the skill sets of workforce. One task is assigned to each of the teams based on the 
fuzzy skill sets of team members. Finally the team detail is displayed on the screen. The algorithm for this 
whole process can be given as follow: 

(1) Initialize number of tasks/target clusters 

(2) Load pre-formatted D-dimensional skill profiles of available N available persons from N input files 

(3) Input T as the number of target teams 

(4) Apply fuzzy C-Means clustering on N profiles in D-dimensional space and obtain T clusters as follow: 

(a) Minimize this objective function- 

 

Where m is any real number greater than 1, uij is the degree of membership of Pi in the Team J, Pi is the 
proficiency in ith skill set out of D-dimensional skill set, Cj is the D-dimension center of the cluster. 

(b) Carry out fuzzy c-means partitioning through an iterative optimization of above objective 
function, with the update of membership uij and the cluster centers Cj as follow: 

 

 

(c) Determine which person belongs to which team. 

(d) Calculate distribution of skills in each team and determine which team can perform a task 
better. 

 

3. Simulation & Results 
 

We have conducted a survey where 50 students were asked to choose their favorite skills, and assign 
each skill a priority according to their interest. This work integrates the fuzzy data processing technique for 
grouping people having similar skill sets so that the given tasks can be performed efficiently by the teams. 

The proposed system has been implemented in two phases: During the first phase, students are presented 
with a graphical user interface through which they input their skills/interest priority as shown in Fig.2. 
There are six different categories of activities i.e. cultural, technical, social, gaming, sports and 
communication. This interface creates a separate document for each student after which, all these 
documents are merged and preprocessing is done to arrange their skills related information  in proper 
format (.csv) so that fuzzy c –means clustering can be applied on it. 
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Fig. 1.  Student interface to input skill/interest prioritie s 

 
In the second phase, the .csv file is provided to the software, which applies the fuzzy c-means clustering 

algorithm on data to obtain the resultant six teams. Finally, the distribution of team members among various 
teams is displayed over the screen as shown in Fig.3. 

 

Fig. 2.  Details of resulting six teams 

Fig.4 As an illustration of the proposed approach, the number of teams is set to be 6. The six ideal points 
of the resulting clusters can be found in the perceptual plot (as shown in Fig.3) as: 

C1: (0.277, 0.113, 0.100, 0.059, 0.171, 0.279) 

C2: (0.100, 0.159, 0.089, 0.370, 0.022, 0.258) 

C3: (0.324, 0.256, 0.252, 0.051, 0.082, 0.032) 

C4: (0.118, 0.273, 0.232, 0.306, 0.027, 0.040) 
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C5: (0.342, 0.369, 0.113, 0.157, 0.008, 0.008) 

C6: (0.093, 0.036, 0.234, 0.142, 0.228, 0.263) 

Fig. 3.  Perceptual plot of student’s skills distribution among six resultant teams 

The minimization of the objective function is shown in Fig.5. The objective function was continuously 
minimized 

Fig 5: Graph showing minimization of objective function 
 

during the clustering process and when the variation has become almost constant, the process has 
stopped. 

 

5. Conclusion & Future Work 
In this paper, we presented a novel fuzzy c-means clustering based approach for solving team 

assignment problem, where n people and m tasks are available, and the goal is to create m teams based on 
the given skill sets of workforce. We applied fuzzy c-means algorithm because it gives best results for 
overlapped data set and comparatively better then k-means algorithm[7,8]. Unlike k-means where data 
point must exclusively belong to one cluster center, here the data points are assigned a membership to each 
cluster center as a result of which, the data points may belong to more than one cluster center[6]. 

In future, the proposed algorithm can be enhanced by restricting a maximum and minimum number of 
members that can be assigned to each team. It will help to provide a balance between the workload 
distributed among the teams. 
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