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Crowdsourcing Collaboration Process Recovery Method

WANG Kuo and WANG Zhong-jie

Research Center on Intelligent Computing for Enterprises &. Services, Harbin Institute of Technology, Harbin 150001, China

Abstract Crowdsourcing is a distributed problem solving mechanism using group intelligence. It is widely used in Internet appli-
cation scenarios based on artificial intelligence activities, using large groups of users on the Internet to work together to solve
complex problems that cannot be solved by one person. Taking the development and maintenance process of open source software
as an example, participants jointly complete key tasks such as code writing and bug repair through specific platforms. Different
from traditional business process management (BPM) ,collaborative processes in the crowdsourcing scenario face challenges such
as undetermined process structure,and unpredictable timing and results, which bring great difficulties to the efficiency and quality
control of crowdsourcing collaboration. In this paper,aiming at a series of collaborative behaviors produced by multiple partici-
pants according to the time sequence (embodied as text in the form of natural language) , natural language processing and artificial
intelligence are used to propose a restoration algorithm for the process of crowdsourcing collaboration. An empirical study is car-
ried out on the case of personnel cooperation in the process of bug repair in the field of open source software development. The
collaborative process of recovery is visualized,and the accuracy of process recovery algorithm is quantitatively compared. This re-
search can help coordinators of crowdsourcing process (such as open source project managers) to understand the problem solving
process more intuitively,and find the typical patterns of collaboration,so as to make an accurate prediction for the nature of the
collaborative process of the new crowdsourcing task.
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Fig. 1 Process recovery of crowdsourcing collaboration
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Table 1 Results of cosine approximation
1D.7320 D C1 C2 C3 C4 C5
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C2 0.01 0
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Table 2 Key vocabulary

Type Group Content
Provide, feature, functionality, offer, maintain, generate, require, ac-
1 commodate, providing, feature, theme, genre, anime, hardware, imple-
mentation, capabilities, interfaces, processors
Associated Resolved, resolution, reopening, confirmed, terminated, ignored, ad-
Vocabulary 2 dressed, fulfilled, protocol, priority, resolutions, procedure, legisla-
tion, nawab
5 Target, targeted, milestone, targets, trajectory. firing, dive, rear,
. aimed.outraged.exploited.employed. timeline ., postseason
whiteboard
Important * parameter
Vocabulary Bug »¥*
Attachment *x%x
Related bug
Index .
x Comment on attachment *xx
Vocabulary

Duplicated of this bug *xx
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Table 3 Comparison of accuracy of recovery algorithms
CHf 2 00D
Three kinds of Accuracy of 50 Accuracy of 30
algorithms samples samples
Text approximation 44.5 47.1
Vocabulary matching 74.1 76.1
Text intention comprehension 75.5 71.0
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Table 4 Example of comment content fetching results
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Table 5 Manually annotate recovery collaboration process
Key BuglD 1D Name Layer Parent_ID

1 244913 0 D 0

2 244913 1 C1 1 0
3 244913 2 C6 1 0
4 244913 3 C2 2 1
5 244913 4 C3 3 3
6 244913 5 C4 4 4
7 244913 6 Ul 5

8 244913 7 C5 6 5
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