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Recently, a popular sensing
paradigm, mobile crowdsensing
(MCS) has attracted much
attention of researchers. MCS
recruits mobile users to
coordinately perform a complex
sensing task based on their
equipped devices.

User recruitment is an
important researching part of
Crowdsensing.
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Objective ability
v" The user’s probability or
frequency of covering the task
locations
The single-round user
Subjective collaboration likelihood recruitment problem
v The collaboration likelihood
with others when performing a
cooperative task K
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Scenario. Il (Multi-round Scenario) Problem. Il

Exploitation
v Recruiting previously well-
behaved user groups _
EE dilemma & The multi-round
Exploration mmmmmm)  USer recruitment problem
v Exploring other unknown
user groups
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Problem. |
Maximize Q"(S")

The single-round user recruitment )
0 Subjectto |S‘| = N.

problem

Scenario. Il

Exploitation & Exploration
P P Maximize Z Q' (SY)
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Problem. Il Subjectto |SY| =N, VteT.

The multi-round user recruitment
problem
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Problem. | -> Strategy. | o
. . 0,08 | _Addus
The single-round user recruitment N
strategy (u)
Q,
G=(V.E o (Pz"‘pg) - Qg
(V.E) Wi N1
The problem of finding the Maximize Z Wi
subgraph with maximum edge  m—) wiyu; €V i
weight Subjectto  [V'| = N.
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Simulation

V=VU {us,us},

E={(, )0, j) € EYU{(us, wi)[us €V FU{ (wi, ue)[us €V},

wsi :W, Uz E V,

Wit =W —w;, u; €V.

The problem of finding the
minimum cut of the graph

Algorithm 1: Minimum Cut
Input: Graph G = (V, E)
Output: cut (5", V1 5"), 87
1wy + +00
2 for each u; € {u € V|u # us,u # w } do
3 | S {ui};
4 while |S| # N + 1 do
5 \; Search the vertex a such that

w(S, a) = max{w(S,b)|be V\ S, b#w};
6 S+ Su{a}h
7 if w(c(S,V\S)) < wg then
8
9

L wy — w(c(S,V\S));
S 5;

10 return cut ¢(S", V' \ §), §'

.. 1 / /
Maximize 3 ( Z w; —w(c(V,V\V)))
’u,.,:EV’
& Minimize w(c(V,V\V'))— Z w;
'u?'/GV’

Subject to V'] = N.
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Problem. Il -> Strategy. Il Combinatorial Multi-armed
bandit problem (CMAB)
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Scenario ~ Formulation

Problem. Il -> Strategy. Il

The user recruitment strategy

in the multi-round scenario

——>

Combinatorial Multi-armed
bandit problem (CMAB)

» Update Strategy
Update on objective ability:

t+1 _ Zﬁgi Pi,r
pz k(t) )

» Update Strategy

Update on collaboration likelihood:

(e, p) =Q'(s") = Y ai-pi,
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Problem. Il -> Strategy. Il Combinatorial Multi-armed
bandlt problem (CMAB)

The user recruitment strategy
in the multi-round scenario —)

Algorithm 1: Minimum Cut Algorithm 3: Multi-Round User Recruitment
Input: Graph G = (V, E) Input: User set U, user objective ability vector p,
Output: cut ¢(S', V' \ S), S’ likelihood matrix a

1 Wo ¢ +00 3 Output: Total QoD @ after K rounds

2 for each u; € {u € V|u # us,u # us t do 1 Q«0,t«0 pt<—P at — a-

3 | S+ {u}: ’ ’ s ’

4 | while |S| # N +1do 2 r; <=1 for each u; € U;

s Search the vertex a such that 3 while ¢ < K do

w(S,a) = max{w(S,b)[b € V\ S,b# w}; 4 t+—t+1:
6 S+ Su{a}: s | foreach pt o ot d d -
’ 1 p; in p

7 | if w(e(S,V\S)) < wq then . L ~ nt.

s L wo — w(e(S,V\ §)); ¢ _‘OI _’O i i _Zr-»

9 S 5 7 Convert the user set U to graph G through Eq. 6

10 return cut (S, V' §"), §' with pt. a’:

8 Convert graph G to graph G through Egs. 13-16;
9 S’ « Minimum Cut (G);

Algorithm 2: Update Among Rounds

Input: All the observed data (pf, Q7). t € [0,m] 10 | Select the users in S”\ {u,}:

Output: Updated likelihood matrix a™+1 . for each u; € 5"\ {us} do
1 t+1 *—Z(i‘(t))pzr/k t): 12 L o 41 :

gfal) <¢
? Whlle g o Vj in ™ do 13 Users perform the task and we observe the actual
3| for each “u in o BJ‘(IO - values of p? and Qf at the end of round
4 L Qg & Ol — N g 4 | ptTl att! + Update Among Rounds ()
= t. <

5 amtl g™ 15 | Qe Q4G ‘ ~

-}

return p™ 11 omt! 16 return @ \
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(b) Gowalla (c) Foursquare

A These three datasets contain both the user’s location and social
information
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A Loss evaluation in multiple rounds



Thanks for listening!
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