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Why Activity Based Modelling? — 1

> Demand for travel is derived
> But not directly recognized as such

> We still forecast travel demand

> By trying to relate to underlying causes indirectly (Trip End
Modelling)

> Travel demand arises when we switch
activities
> ...s0 why not forecast activities first

© PTV AP 2008 2




=PIV
Why Activity Based Modelling? — 2

> You do a ‘mix & match’ before starting for the
day

> You group them...with grouping mostly home based

> Choosing destinations and modes almost simultaneously

> This is not adequately represented in a trip-based setup

> You get stuck with modes
> You leave home with a car...

> You need take that car everywhere with you (convenient or not)

> ...s0 we should forecast complete chains
> Modal consistency
> Behavioral improvement
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Why not Activity Based Modelling?

> Complex/ Unusual
> Who moved my cheese?
> Generally associated with disaggregate modelling

> Does not merge well with the concept of
‘Matrix’

> Algorithms are still tied to it
> TLFD

Skims

Desire-lines

Destination/ Mode Choice

vV V V V

Assignment
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. . NV,
Great Lakes Shire Councill QIQ)

Mid-North Coast — New South Wales

> Naturally endowed area with five national parks, ten state
forests, mountain ranges, lakes and many beaches

> Major recreational area with active retail, health and
tourism related commerce

> Recent influx of retirees

> Forster-Tuncurry population increased by 20% in last 10
years
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Great Lakes Shire Councill
Mid-North Coast — New South Wales




6 Population Groups

Working Adults

Non Working Adults

Retired

Children too young for school

Primary School Children

o 0k~ w N F

Secondary and TAFE Students

traffic mobility logistics.



5 Modes
1. Walk o
2. Car Passenger ~— Exchangeable
3. Bus - Modes
4. Car Driver
Non-Exchangeable
5. Bike Modes




13 Activities

Home (H)
Industrial (A)
Clubs (C)
Tourist (1)
Convenience (L)

Supermarket (M)

L A - R A o

Community (N)

8. Social (O)

9. Primary (P)
10.Commercial (R)
11.Secondary (S)
12.Recreation (U)
13.Work (W)
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13 Zonal Characteristics

Jens

traffic mobility logistics.

No. |Activity Zonal Parameter (as a relative measure o f the activity)

1 Home Number of residents and generation per resident

2 Industrial Area of retail, bulky goods, industrial and depot

3 Clubs Area of Club premises and car parks

4 Tourist Outdoor tourist facilities in terms of its car park area

5 Convenience | Area of convenience store, take away or service station

6 Supermarket Area of Supermarket shop including its parking

7 Community Site area of any community facility

8 Social Number of private residences (as a proxy for social facilities)
9 Primary Primary school places

10 | Commercial Area of site for string shopping and offices (Commercial areas)
11 | Secondary Secondary school places

12 | Recreation Recreation area of parking

13 | Work Work area in terms of employee numbers based on combining

indices from all other land-use
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A relational database of HIS

Jas

traffic mobility logistics.
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Systematic Database Design

DIV

traffic mobility logistics.
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144 Activity Chains

> Working Adults
> Home Work Home (HWH)...53% probability
> Home Supermarket Home (HMH)...12% probability
> Home Community Home (HNH)...12% probability

> Non-working Adults

> Home Club Home (HCH)...20% probability

> Home Community Home (HNH)...16% probability
> Home Commercial Home (HRH)...16% probability

> Retired...
>
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1HAH
2HCH
3HIH
4HLH
SHMH
6 HNH
/HOH
8HPH
9HRH

144 -

2.78
11.11
2.78
2.78
12.04
12.04
9.26
6.48
5.56

.77
20.19
10.10

S5.77
12.98
15.87
10.10

2.88
15.87

6.38
30.85
16.49

2.13
29.79
10.64

7.98

0.53
16.49

Activity Chain Probability Table

0.00
0.00
0.00
5.36
0.00
0.00
0.00
10.71
0.00

0.00
15.52
0.00
0.00
5.17
0.00
10.34
51.72
5.17

Jas

traffic mobility logistics.

No _ [Chain A+W AW R €6 __CP €S

0.00
4.69
0.00
0.00
4.69
9.38
4.69
0.00
0.00
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169 Time Profiles
> 13 Activities

> Therefore 13 X 13 = 169 activity pairs
> HW, WH,WS,WL,LH,..... and so on
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Sub-model — Trip Distribution

> Trip Distribution
> Destination Choice Model
> Entropy Maximizing Logit Function

Tl:]' ZOZ'*Pl'j D. xf w--

L0 (Dk "f(Wik))

k=1

traffic mobility logistics.
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Jens

Sub-model — Mode Choice
> Logit
> Generalized Utility Costs
Ugij (M)
e
Pgii (M) = —
eUgij(k)
k=1
with:
I | indices of zones
m index of mode (M= total number of modes)

Pgij(m)  group-specific probability to choose transport
mode m for the trip from i to |

Ugij(m)  group-specific utility function for transport
mode m fromitoj
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Sub-model — Mode Choice

>s0clo-economic situation by population group,
especially car availability

> attributes of the alternative transportation
modes

> cholce restraints within a trip chain to regard

> exchangeable modes: walk, public transport, car
passenger

> non-exchangeable modes: car driver, cyclist
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Sub-model — Mode Choice: Utility (@x/)
Function

Ugij(m) =

—pigm ~ Tij(m) p1gm marainal utility of 1 minute
travel time T

— p2gm ~ Zijj(m) p2gm marginal utility of 1 minute

access or egress time Z

+ p3gm ~ 10ge(Dij/ p4gm) p3gm marginal utility of distance D
("advantage-distance®)

p4gm advantage-distance of mode m

— p5gm ~ Cijj(m) psgm marainal utility of 1 monetary
unit of travel cost C

T P6gm pP6gm constant utility of transport
mode m

+ P7gm = Ajj(m) p7gm marginal utility of 1 unit of any

additional attribute A ©PTV AP 2008
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Great Lakes Shire Councill (Q)

Mid-North Coast — New South Wales

ptv//vision

VISEM

Version Customer L‘n‘
8.10 PT Al O h_/
License I—/I__)
soliitions Tar §

Mo, of zones: 10000
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Trip Generation: Example

Zone 1:

Activity chain:

200 employees with car

HJOH

Probability rate of activity chain:  4.59 %

HJ
JO
OH

total

200 » 4.59/100 = 9.18 trips
200 » 4.59/100 = 9.18 trips
200 » 4.59/100 = 9.18 trips

= 27.54 trips
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Trip Distribution

Trip distribution:
activities + destination choice = trip chains

Choice of destination depends on

> friction between origin and destination
(e.g. distance, travel time)

> sensitivity to friction by activity and group

> attractiveness of destination
(number of jobs, retail floor space, ....)
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Trip Distribution

F” :Oi _ DJ ><f(\Nij)
D, ><f(wik))
k=1
with

Fij No. of trips from zone i to zone |
Oj originating trips from zone i
Dj attractiveness of zone j
K No. of of zones
f(wij)  friction function: f(Wij) = i >Wijb
a, b friction parameters

Wij iImpedance between zone | to zone |
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Trip Distribution: Example

Activity chain: HJOH

HJ +JO + OH =3+ 9.18 trips
HJ: 100 % leave zone 1 for zone 2 - for job

JO: 60 % stay within zone 2 - for shopping
40 % travel from zone 2to0 3 - for shopping
OH:100 % return to zone 1 - back home
Trips chains:

1-2-2-1:9.18 « 100 % * 60 % « 100 % = 5.51
1-2-3-1: 9.18 « 100 % » 40 % « 100 % = 3.67
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Mode Choice: the LOGIT Model

eUgij(m)
Pgij ( ITD iy
eUgij(k)
k=1
with:
] iIndices of zones
m iIndex of mode (M= total number of modes)

Pgij(m)  group-specific probability to choose transport
mode m for the trip from i to |

Ugij(m)  group-specific utility function for transport
mode m from i to |
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VISEM Interface
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Network Model in PTV VISUM




Network Model in PTV VISUM (Forster/ Tuncurry)
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Singapore - Sentosa

© PTV AP 2008 35




0.5 Million visitors every month
(6000 persons in peak hour)

Growing...expected to reach 2 Million visitors per month (2015)
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Many activities
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Variety of modes...existing

Current :ld 1,900 pax Current dd - 600 pax
2010dd - 4,200 pax ~Current dd - 1,300 pax 2010 dd — 880 pax
2015 dd — 4,600 pax 2010 dd - 3,600 pax 2015 dd - 980 pax

2015 dd - 4,000 pax

S;r j—

L
‘= Gurrent dd— 1,200 pax

w.# ¥ 2010 dd— 2,400 pax
¥ -|1 2015 dd - 2,500 pax

Current dd — 1,000 pecu

2010 dd — 2,200 pcu
2015 dd — 2,500 pcu

Current dd - 0 pax

2010 dd — 200 pax
2015 dd — 230 pax
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Variety of modes...planned
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A case of Activity Based Modelling...




/ Population Groups

Employees

Hotel Guests
Residents

Tour Groups

Visitor from Malaysia

Visitor from Singapore

N o O A W b oE

Visitor from elsewhere




21 Activities

Fort Siloso
Imbiah1-Underwater World
Hotel Rasa

Siloso West

Siloso East

Resord World West
Resort World East

Imbiah2-CineBlast precinct

© 0 N o 0 bk~ 0 D PRE

Imbiah3-SkyTower precinct
10. Imbiah4-Merlion precinct

11. Imbiah5-East Restaurants

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Songs of the Sea
Palawan
Tanjong West
Tanjong East
Hotel Capella
Botanica precinct
Sentosa Resort
Sentosa Golf
Serapong Golf

Sentosa Cove

© PTV AP 2008 42



Current Status...

> Data Collection

> Surveys underway
> [nterview surveys to ascertain

> User profile
> Activity Profile
> Mode

> Other traffic surveys
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Conclusions

> Activity/ Tour based modelling Is possible and
can provide

> Behaviorally better and
> ..computationally more consistent models

> Applications can range from traditional urban
transport planning to many other unique
situations
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