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1. Introduction

Spatial Crowdsourcing
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1) Background

A new problem-solving paradigm to explore the power of crowd 
with location-aware tasks.

2) Applications



1. Introduction

Spatial Crowdsourcing
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3) Components

4) Issues

Workers

Tasks

Platform

Task assignment Incentive mechanism Privacy protection



1. Introduction
Task assignment:
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1)  Privacy

2) One-worker-many-
tasks

3) Online

1)  No-privacy

2) One-worker-one-task

3) Offline

Prior works Our work
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2. Challenges and contributions
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l Challenges

¡ Balance the tradeoff between privacy protection and
utility

¡ Execute the one-worker-many-tasks assignment

¡ Deal with the online task assignment
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1)  Privacy
2) One-worker-
many-tasks

3) Online

Our work
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[2] H. To, C. Shahabi, and L. Xiong, “Privacy-preserving online task assignment in spatial crowdsourcing with untrusted server,” in Proc. IEEE ICDE, 2018, pp. 
833–844. 
[3] Q. Tao, Y. Tong, Z. Zhou, Y. Shi, L. Chen, and K. Xu, “Differentially private online task assignment in spatial crowdsourcing: A tree-based approach,” in 
Proc. IEEE ICDE, 2020. 
[4] D. Deng, C. Shahabi, and U. Demiryurek, “Maximizing the number of worker’s self-selected tasks in spatial crowdsourcing,” in Proc. ACM SIGSPATIAL 
GIS, 2013, pp. 314–323. 
[5] D. Deng, C. Shahabi, and L. Zhu, “Task matching and scheduling for multiple workers in spatial crowdsourcing,” in Proc. ACM SIGSPATIAL GIS, 2015, pp. 
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Work [1]

Works [2,3]

✔

✔ ✔

✔ ✔ ✔

Works [4,5] ✔

l Existing works cannot deal with these challenges



2. Challenges and contributions

l How to deal with 
challenges

¡ tradeoff between
privacy protection
and utility

¡ One-worker-many-
tasks assignment

¡ Online task
assignment
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PLP

TOA

PLP-TOA

Bound of 𝑂(1/(𝑑̅ ⋅ 𝜖!))

Geo-Indistinguishability

Bound of "⋅$
% &! '(



2. Challenges and contributions

v Our work has the following contributions:
§ Propose a privacy mechanism to balanced the

tradeoff between privacy and utility.

§ Solve the online one-worker-many-tasks
assignment problem with the competitive ratio
of 𝑂(1/(𝑑̅ ⋅ 𝜖!)).

§ Evaluate the effectiveness of the proposed 
method using real-world datasets.
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3. Problem formulation
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l Privacy model

l Privacy-preserving Online Task Assignment (POTA) Problem

Geo-Indistinguishability [1]: A privacy
mechanism M satisfies Geo-
Indistinguishability iff

[1] M. E. Andr´es, N. E. Bordenabe, K. Chatzikokolakis, and C. Palamidessi, “Geo-indisAnguishability: differenAal privacy for locaAon-based 
systems,” in Proc. ACM CCS, 2013, pp. 901–914.
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4. Approaches
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l Planar Laplace distribution based Privacy mechanism (PLP)

• Planar Laplace distribution

• Theorem 1. Geo-Indistinguishability



4. Approaches
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l Threshold-based Online task Assignment mechanism (TOA)

• Offline one-worker-many-tasks assignment

Minimum Bipartite
Matching problem
(MBM)

Extended Minimum
Bipartite Matching
problem (EMBM)

one-worker-
one-task

one-worker-
many-tasks
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4. Approaches
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l Threshold-based Online task Assignment mechanism (TOA)

• Online one-worker-many-tasks assignment

ü TOA estimates a threshold

ü Theorem 2. TOA achieves a
bound of "⋅$

% &! '(

ü Theorem 3. PLP-TOA achieves a
bound of 𝑂(1/(𝑑̅ ⋅ 𝜖!))
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5. Experiments

v Two real-world datasets, three cities
§ Gowalla: New York
§ Foursquare: Tokyo, London

v Baselines
§ PLP-TOA
§ TBF (ICDE’20 [1])

§ PLP-OA

§ OPT

§ PLP-Gre

v Settings
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[1] Q. Tao, Y. Tong, Z. Zhou, Y. Shi, L. Chen, and K. Xu, “Differen=ally private online task assignment in spa=al 
crowdsourcing: A tree-based approach,” in Proc. IEEE ICDE, 2020. 



5. Experiments

v RQ1: Does our method deal with the online one-worker-
many-tasks assignment?
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5. Experiments

v RQ2: Does our method agrees with the theoretical results?
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PLP-TOA achieves a bound of 𝑂(1/(𝑑̅ ⋅ 𝜖!))



5. Experiments

v RQ3: How different parameters affect simulation results?
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5. Experiments

v RQ3: How different parameters influence our mechanism?
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Q&A
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Thank you!

Q&A


