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EM is basically the conversion from traffic state to the amount of emission.  

You may input various different level of traffic state such as quite microscopic level 

like acc/dec or more macroscopic level like speed.  
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Traffic Model Emission Model
Energy 

CO2

Acc/Dec

Energy 

CO2

Mesoscopic States (Speed)

Traffic Model Emission Model

Demand

Network

Demand

Network

Microscopic

Mesoscopic

Model Validation - Philosophy

• A lot of different models exist.

• Preferences to use own 
models

• Models themselves can be 
different.

• Validation scheme should be 
common.

• Models should be checked by 
the common validation 
process and disclose the 
results.

CO2 emission evaluation 

by various models

common validation scheme

Model A Model B ・・・

Model A Model X

model implementation 

which satisfies 

international requirements

Any kinds of models can be used as long as well validated!



CO2 EMISSION MODEL (MESOSCOPIC)
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Acc./dec.  term Road grade

term

Rolling

resistance

term

Aerodynamic

drag term

Calculate

CO2

Calculate

fuel consumption

(drive energy)

L
in
k

L
in
k

Time

D
is

ta
n
c
e

Running behavior

Time

S
p
e
e
d � Run

� Stop

Vehicle speed trajectories

Stepwise Speed Function

(SSF)

TS CO2

Emission

Volume

Vehicle behaviors CO2 emission of each vehicleEM

Statistical modeling 

θδ sin2

0
. mgDmgDcDaVcdt
dt

dv
vmE RD

T

acc +++
















= ∫

Vehicle drive energy: E

Acceleration term
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v : Vehicle speed

t : Time

V : Vehicle mean speed

D : Running distance

T : Running duration

θ : Mean road grade

Short stop (SS)

Tidle : Idling duration

Constants

m : Vehicle mass

g : Gravity acceleration

cD : Aerodynamic drag coefficient

a : Vehicle frontal area

cR : Rolling resistance coefficient

Statistical modeling

Current SSFPrevious SSF

CO2 EMISSION MODEL (MESOSCOPIC)



Acceleration term modeling
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(1) Traffic Model Validation

Relationship between Demand+Network and Acc/Dec is one issue to be validated.

(2) Emission Model validation 

The reproducibility of emission from more macroscopic traffic condition is another  

validation point.   

(1)

(2)

Microscopic

Mesoscopic

Model Validation - Key Points

• Verification
– qualify tests with virtual & 

ideal data

– to confirm the fundamental 
model functions.

• Validation
– evaluation of validity using 

real world data

– to evaluate practical 
applicability of the model.

• Disclosure
– disclose the result of verification 

& validation on the Clearing 
House.
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Model Validation - Process



Observation at Komazawa Street, Tokyo

Model Validation – Benchmark Dataset
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TS EM

•traffic flow

•travel time

•travel speed

(proposed in JSTE manual)

•vehicle generation

•bottleneck capacity etc.

•model structure

•vehicle type setting
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•SSF check
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Model Validation - Items



Applications

Applications



Applications

Sources:

Detector Data

Video Image Data

Signal Parameters

Network Data

Project Information

Environmental Daa

Accident Data

etc.

Storage:

ITDb data: Meta information and actual data stored on ITDb server

External data: Meta information stored on ITDb server, while actual 

data is accessed via an external database

International Traffic Database (ITDb)
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