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With	the	rapid	growth	of	online	social	media	and	ubiquitous	 Internet	connectivity,	 social	
sensing	has	emerged	as	a	new	CPS	application	paradigm	of	collecting	observations	 (often	
called	claims)	about	the	physical	environment	from	humans	or	devices	on	their	behalf.	A	
fundamental	problem	in	social	sensing	applications	 lies	in	effectively	ascertaining	the	
correctness	of	claims	and	the	reliability	of	data	sources	without	knowing	either	of	them	
a	priori,	which	is	referred	to	as	truth	discovery.	

In	this	work,	we	propose	a	Scalable	Streaming	Truth	Discovery	Scheme	 (SSTD)	to	address	
three	fundamental	 challenges	in	social	sensing	truth	discovery	process.

Abstract
Dynamic	 Task	Manager	(DTM)	– master	process	of	Work	Queue.	 It	initializes	a	Worker	
Pool	and	dynamically	spawns	new	tasks	into	the	Task	Pool.
TD	Job	– each	TD	job	is	an	instance	of	our	HMM	based	truth	discovery	algorithm
Local	Control	Knob	(LCK)	– priority	assignment	for	each	TD	job,	a	job	with	higher	priority	
potentially	runs	faster
Global	Control	Knob	(GLK)	– the	global	resources	assigned	to	the	system	
Feedback	Control	System	(FCS)	– A	PID	feedback	 control	loop	is	implemented	 to	
monitor	the	execution	time	of	each	job.	It	dynamically	tunes	both	GCK	and	LCK	to	
optimize	system	performance.

Introduction

We	formulate	a	constrained	optimization	problem:	Optimize	the	efficiency and	
effectiveness of	the	system	given	resource	and	deadline	 constraints.	

• Dynamic Truth
• Designed a Hidden Markov Model (HMM) based streaming algorithm to explicitly 

model the transition of truth.
• We model source quality based on semantic links (namely Contribution Score) 

between each source and claim. The weight of each link reflects both the extent 
that a source believes a claim is true and the authority of the source. 

• We model the crowd opinion (ACS) at a specific time instance by aggregating 
Contribution Scores. Intuitively, this “observed” crowd opinion is related to the 
“hidden” state of truth.

• Scalability
• Distributed system implementation using HTCondor and Work Queue

• Data Heterogeneity and Unpredictability
• Designed a real-time control system that dynamically optimizes the system 

based on incoming data and system performance feedback
• Deadline driven – the system tries its best to meet the deadline requirements
• Flexible control knobs allowing fine-grained system performance tuning

We	evaluate	our	SSTD	system	based	on	both	effectiveness	 and	efficiency.	The	results	
show	that	our	scheme	has	achieved	significant	performance	gains	in	terms	of	
classification	accuracy,	scalability	and	the	ability	to	meet	deadline	requirements.	 			

Experiment	Results

Motivation –Who	is	telling	the	truth?
In	the	big	data	era,	it’s	important	to	identify	trustworthy	information	from	an	influx	of	
noisy	data	contributed	by	unvetted sources	from	online	social	media.

Three	Fundamental	Challenges
Dynamic	Truth	– when	the	true	information	dynamically	changes	(e.g.	weather	
condition,	football	scores,	stock	price,	etc.),	how	to	effectively	find	such	information	in	a	
timely	manner?

Scalability	– how	to	handle	huge	social	sensing	data	streams	in	the	era	of	Big	Data?

Heterogeneity	and	Unpredictability	– how	to	optimize	the	system	when	the	data	
traffic	dynamically	changes	and	hard	to	predict?

System	Implementation

Figure	2. SSTD	System	Architecture

Table	3. Evaluation	on	Classification	Accuracy

Figure	4. Scalability	Analysis

Figure	5. Total	Running	Time	vs.	#	of	 tweets	per	Sec

Figure	3. Dynamic	Feedback	Control	System

Figure	6. Deadline	Hitting	Rates

Problem	Statement	&	Solution

Table	2.	Data	Trace	Summary	

Figure	1. HMM	based	Dynamic	Truth	Discovery	Scheme

Table	1.	Example	of	Conflicting	 Claims
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