Demand Adjustment
with Emme Modeller
Shane Velan
shane@inrosoftware.com
| “ Emm e 5th Asian Emvryjh';;ajn;%c\)/ret rlr\1/lboec:e2lI(i)rjlg‘]I Conference ( I N RD )




Contemporary Transport I\/Iodelling

Land use
Census

n Emme

Land Use Modelling
Economic forecasting

Work location choice

Demand Modelling

Derivative Models
Value engineering, ...

Il

5t Asian Emme Transport Modelling Conference
Wuhan, November 2011

»| Home location choice D base year

.

|_horizon year

ﬁ\orizon year’ .\

Origin-destination matrices

u---

base year
horizon year
horizon year’

\ Car ownership model
Travel survey Choice to travel
Census 4 Destination choice
Mode choice
Network Modelling
Traffic countsﬁ > Route choice >




Demand Adjustment Applications

Common practices

¢ update out-of-date origin-destination matrices
using more recent traffic counts

¢ multi-class demand adjustment with counts by
vehicle type, e.qg. cars, light trucks, heavy trucks

¢ update transit demand with passenger counts
¢ find optimal locations for counts
e refine subarea traversal demand ‘with local counts

¢ generate time-sliced demand for dynamic traffic
assignment by adjusting to time-varying counts
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Traffic Demand Adjustment
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(iNRO - Emme Applications - Demand Adjustment

Traffic demand adjustment

Performs adjustment of traffic demand.

Traffic demand adjustment completed.
View in the logbook

Original demand matrix:

mfl - auds - AM auto demand from survey (vehicles) -

will be used to initialize the matrix to be adjusted and for comparisan.

Result matrix:

| mf22 - gpq3 - Demand at step 3 (flow term: 1.0000) - |

Temporary matrix to hold the gradient direction:

| mf23 - D-3 - demand gradient step 3 - |
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Traffic Flows
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Traffic Counts

N <% 4 b
S )t [
e ;\ {1
| B e
i | Brookside
| Cemetery
| =
; Winnipeg
> Intenational

At

“atk

5t Asian Emme Transport Modelling Conference
Wuhan, November 2011

— |
L W.'vﬁkd \
<4 “.»" :
-« 0 \\
e \\
P (o | Mo
—Gh) |
<
i oy /'
(N2




Traffic Flows do not Match Counts

- s 1 \
- flow is 50% more than count stec ol
- flow matches count ! \
I flowis 50% less than count 2

| Cemetery ‘l

l A [+ "/,." .
; b >
winnipeg 7]
AN International
: 8 ] o gl el
/ Winnipeg 7
k L
- -
[ ' : (1P
ﬁ'ﬁ_ M V/--\\ /_, | .]
) f.K A,;— 1 = » \“".
{ g LB
‘x( ro"L."Jf
R (38770 2
. \'4. :

Forest > I o
= el N
vV 4 ) "
| '(
i foal
Whyee' 2

2

=

~ 4

F‘,('

2

£ : mkts::
|

Burlangs

2y S .
Park . \‘ -\\
? %*. t \,\‘ o
R —a t , \ g =
\,."l — \
Chac y b = (‘nT;Rd \
d -~ y \
_ J ) | = s \\
2 e~ 3
1 1 : \
3 ‘:)"'V:‘; - N J/-- = [un__‘ g | PR
S L - !
Y . A
.
? 1 <',|4‘ = . < = -A-~
5 .'A-/‘ - n
/\\‘ | R, }
o )‘y_.\‘—— o J
."\, 5 4
= j/ \
\\I Lt \\1
\ = =
- - \ /"// I
N L ) e (INRD

5t Asian Emme Transport Modelling Conference
Wuhan, November 2011




Predicted Flows vs Observed Counts
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Select-link Analysis
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Traffic Demand Adjustment Tool

(INRO - Emme Applications - Demand Adjustment

n Emme

Traffic demand adjustment

Performs adjustment of traffic demand.

Original demand matrix:

mfl - auds - AM auto demand from survey {vehicles) -

Will be used to initialize the matrix to be adjusted and for comparison.

Result matrix:

| mfl - auds - AM auto demand from survey (vehicles) - |

Temporary matrix to hold the gradient direction:

| mfl - auds - AM auto demand from survey {vehicles) - |

Link extra attribute containing the counts:

|. i@brdge - LINK - flag for bridge over water - |

Link extra attributes @ltcl and @ltd1l are reserved and will be deleted if already exist,
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Predicted Flows vs Observed Counts
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n Emme

Predicted Flows vs Observed Counts
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Changes in Flow
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n Emme

gpaad: Demand at step 3 Flow temm: 1.0000]

Adjusted Demand vs Original

Onginal matnx vs. Adjusted - alpha 1.0 - step 3
mf22 A=0006 B=1.003 R2=0.868 RMSE=3.112

= Z =
.

=

— mfauds

W W (RS

auds: AM auto demand from survey (vehicles)
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Limiting deviations from the original matrix

Find new O-D matrix such that

A4

min U 2., (@ssigned flows — counts)?

+(1-U) 20 pais (@djusted demand - original)?

. where U is a weight, 0 < U< 1
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Adjusted Demand vs Original

Onginal matnx vs. Adjusted - alpha 1.0 - step 3

z"f A=0006 B=1.003 R2=0.868 RMSE=3.112

= Z =

gpaad: Demand at step 3 Flow temm: 1.0000]

=

5 : adjustment
E ‘ without demand term
’ "5'11"'""'Hﬁd"""'iéd""'"'zﬁd""ﬁ"i'r'm"ﬁads

auds: AM auto demand from survey (vehicles)
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Adjusted Demand vs Original

Onginal matnx vs. Adjusted - alpha 0.1 - step 3
mf22 A=0.013 B=0985 R2=0923 RMSE=2263

= Z =

gpaad: Demand at step 3 Flow temm: 0.1000]

=

adjustment

with demand term
1 mfauds

NI I 1 =

auds: AM auto demand from survey (vehicles)
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Predicted Flows vs Observed Counts
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Predicted Flows vs Observed Counts
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Predicted Flows vs Observed Counts

_ after adjustment
=] With demand term
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Changes in Flow without Demand Term
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Changes in Flow with

Demand Term
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Traffic Demand Adjustment

Additional features to improve results
¢ include turn counts

e use simultaneous multi-class adjustment
with counts by vehicle type

e provide a reliability on counts that may have errors
¢ lock particular o-d pairs with a mask

®
5t Asian Emme Transport Modelling Conference ( D
“ mme Wuhan, November 2011 I N R
S




More Art than Science

Science: use a good method

Art: use it wisely
e check the quality and consistency of counts
e check for network coding errors
¢ volume-delay functions should be appropriate
e compare the adjusted matrix with the original
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4 Emme Standard

4 ) Data Management
o+ (] Database.

§ Change database prop...

§ Set et function para..

§ Compare datsbases

§ Change database dim..

 Importfrom datsbase

4 ) scenario

@ Creste scenario

§ Copy scenario

§ Change scanario prop..

§ Deletescensrio

§ Scenwrio status

Network

Mede
Base

B atribute
Matrix
Zone partition

4 ] Network Caleulatons
© Network calculator
§ Change ik modes

(2] Matria Calculations

© Mutra controlled ounding
© Matrtrple-index operati.
Tofic Asignment

S Sundurd tofic assignment
§ Path

rn Emme Modeller
A better way to model.

A revolutionary new application development framework for travel demand forecasting,
transportation planning and related applications.

(iNRO - Emme Standard - Traffic Assignment

Standard traffic assignment

The Emme Standard Traffic Assignment. Run traffic assignments with multiple
classes, generalized cost, or path analysis

[Load Spec...| [Save Spec as...| [View Spec|
Background Traffic

Traffic classes
Viciess 1

[(mfo1 = suds = AM auto demand from survey (vehides) -l
Results
0O travel times
Shortest paths;
Noce ~

Save link volumes: [ None.

Save tum volumes:

Use generalized cost
Avalysis
Add a dass.
Analysis:
© No analysis

© Path analysis
Link attribute:

[ length - STANDARD - LINK — Length
Tum attribute:

2 selection threshold:
()

n theeshold:

@ Modelier Logbook (E/EmmeDevel/projects/bobolLogbookibobarmiok)

©  February 2011 March 2011
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04:39 Standard traffic assignment

:45:41 Equilibration model =

(2 Equiibration model
8 [J Equilibration model run
@ [ Init zonal data
B8 [ Assignment and skims
(2) Create matrix ms1 - zero - for © demand traffic assignment
(L) Create matrix mf3 - auskim - auto skim
@ () standard traffic assignment
[ Create matrix mf4 - trskim - transit skim
@ [J) Standard transit assignment
) Traffic conditions
B [ Trip generation
8 [2) Productions for residential zones
() Create matrix mod - produc - productions
8 [ Matrix calulation
Report
8 [J Productions for non-residential zones
8 (J Total productions
@ [J Attractions for low employment zones
[2) attractions for high employment zones
8 [ Total attractions
8 [ Attractions normalized to total productions
Productions and Attractions by District
8 [J Model iteration 1/4
(2 Create matrix mf11 - demit1 - demand from last iteration
8 [J Trip distribution
8 [ Mode choice
8 [ Assignment and skims
1 Demand change from last iteration
8 [ Model iteration 2/4
(2 Copy matrix mf6 to mf11 - demit - demand from last iteration
@ (] Trip distribution
8 [ Mode choice
(2 assignment and skims
# Demand change from last iteration
@ [ Model iteration 3/4
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Quickly deploy complete
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