
Estimating Macroscopic Fundamental 
Diagrams of Brisbane, Australia: 

Characteristics and limitations of data sources
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Free flow

Critical regime

Congested

Challenge	in	real-world	application
• How	to	estimate	the	MFD?
• Variables:	Flow	&	Density
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Upstream/midblock	detector
Uninterrupted	flow
Density	slightly	
underestimated	
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Stopline detector
Queue	during	red	light

Density	highly
overestimated	
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Time

Cumulative	counts

Number	of	vehicles	in	the	section
→ Section	density
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at	downstream

Section	density
Overestimated

Measured	counts
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Time

Cumulative	counts
Sink	flow

Effective	counts	
at	downstream

Measured	counts

Density	should	estimated
Based	on	effective	flow	curve
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Cumulative	counts

Probe	travel	
time	samples

Point	to	pass

Modified	counts	

Measured	counts
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Loop detectors Signal phase

Cumulative vehicle counts
(up/down stream)
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Bluetooth data

Timestamps 
at up/down stream

Correct the errors 
in cumulative counts

Define Point-to-pass
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Brisbane
CBD

Bluetooth	
scanners

5	km

sections
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• Different	colours	represent	different	day’s	plots

Less	scattered	plots
→ Unique diagram across                

different days (5 days)
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Critical		regime
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Coronation	Dr

qGPS	data	from	Brisbane	taxi’s
qUplink	frequency:	30	seconds
qData	fields

ØGeolocation
ØTimestamps	
ØStates:	Meter	ON/OFF
ØSpeed	and	Angle

qMeter	ON	(Occupied)	is	used	
for	analysis
qGeolocation and	Angle	for	
map	maching

Taxi	data	analysis for	
traffic	state	monitoring

Inbound

detectors

!B<-�EBUB�G-MUFS-OH
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Original	plots After	filtering

Direction	of	interest
(Inbound	of	Coronation	Dr) Taxi	GPS	plots

Nodes	of	Coronation	Dr

10m

Node	of	road	section
Driving	direction

1q Rejected	plots
Included	plots

Direction	of	
interest
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Comparison	in	density	estimation Comparison	in	the	corridor	MFD

Cumulative	counts-based

Taxi	trajectory

Cumulative	counts-based

Taxi	trajectory
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370m	section	without	sink/source
• Taxi	penetration	rate
• Average	taxi	trip	length

�VBM-U=�BOE��VBOU-U=�PG�USB.FDUPS=�EBUB
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Penetration	rate:	<	3%	during	morning	peak	hours

Average	trip	length		vs	section	length:	many	incomplete	trip	data

370m
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