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The following terminologies are used in this presentation:

▪ Transport planning model system (TPMS)

▪ Demand-side models

▪ Supply-side models

▪ Estimation

▪ Calibration

Introduction



▪ Zone specific scaling factors

▪ OD K-factors

▪ OD matrix estimation

▪ Alternative-specific constants adjustments

▪ Data manipulation

▪ Weighting agents and activity patterns

Calibration techniques



▪ Sequential

▪ Unstructured

Calibration process
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𝑦 ሻ= 𝑓(𝑥1, 𝑥2, … , 𝑥𝑚



Central Composite Design

Schematic diagram of a three factor 

central composite design (CCD)

CCD uses three groups of design points: 

▪ corners, 

▪ centre

▪ axial 

α is design parameter



Table 1 A central composite design with seven parameters

Experiment Parameter 1 Parameter 2 Parameter 3 Parameter 4 Parameter 5 Parameter 6 Parameter 7
Response 

values

1 1 1 1 -1 1 1 1 𝑟1
1, 𝑟2

1, …,𝑟𝑛
1

2 1 1 -1 1 -1 1 -1 𝑟1
2, 𝑟2

2, …,𝑟𝑛
2

3 1 1 -1 1 1 -1 1 𝑟1
3, 𝑟2

3, …,𝑟𝑛
3

4 1 -1 1 -1 -1 -1 1 𝑟1
4, 𝑟2

4, …,𝑟𝑛
4

⋮

34 0 0 0 0 0 −α 0 𝑟1
34, 𝑟2

34, …,𝑟𝑛
34

35 0 0 0 0 0 α 0 𝑟1
35, 𝑟2

35, …,𝑟𝑛
35

36 0 0 0 0 0 0 −α 𝑟1
36, 𝑟2

36, …,𝑟𝑛
36

37 0 0 0 0 0 0 α 𝑟1
37, 𝑟2

37, …,𝑟𝑛
37

𝑦 = 𝑓 𝑥1, 𝑥2, … , 𝑥𝑚

CCD in Calibration



𝑦1 ሻ= 𝑓1(𝑥1, 𝑥2, … , 𝑥𝑚 𝑦2 ሻ= 𝑓2(𝑥1, 𝑥2, … , 𝑥𝑚 𝑦3 ሻ= 𝑓3(𝑥1, 𝑥2, … , 𝑥𝑚

𝑑𝑖 =

1 𝑦𝑖 < 𝐿𝑖

𝑈𝑖 − 𝑦𝑖
𝑈𝑖 − 𝐿𝑖

𝑡

𝐿𝑖 ≤ 𝑦𝑖 ≤ 𝑈𝑖

0 𝑦𝑖 > 𝑈𝑖

max ෑ

j∈{1..n}

𝑑𝑖 (𝑦𝑖ሻ

1
𝑛
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𝑦𝑗 = 𝑓𝑗 𝑥1, 𝑥2, … , 𝑥𝑚 ∀ 𝑗 ∈ 1. . 𝑛

𝑆𝑢𝑏𝑗𝑒𝑐𝑡 𝑡𝑜:



Unstructured Structured

Calibration nature Sequentially Simultaneous

Trial and error based Yes No

Needs knowledge (expertise) of the 

developed model Yes Not necessarily

Number of trials
7,480 1,377

Key differences of unstructured and structured approaches

Model implementation for SILO



Model implementation for SILO



𝐌𝐚𝐱
𝑆𝑖𝑔𝑛𝑎𝑙

𝑁𝑜𝑖𝑠𝑒
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TPMS

Signal factors 

(variables)

Noise factors 

(randomness)

Control factors 

(parameters)

Quality characteristics 

(RMSEs)



The proposed calibration models:

▪ allow for using calibration techniques in a systematic structure

▪ Steer the modeller’s decisions

▪ consider the interactions among the parameters

▪ are relatively fast

▪ result in a robust TPMS so that variation in the results is reduced

▪ may make the TPMS calibration process easier

▪ result in better TPMS with fewer parameter adjustments.

▪ require less knowledge about the structure of the estimated TMPS

▪ may prevent falling into over-calibration trap.

Conclusion




