
QUICK TIPS 

(--THIS SECTION DOES NOT PRINT--) 
 

This PowerPoint template requires basic PowerPoint 

(version 2007 or newer) skills. Below is a list of 

commonly asked questions specific to this template.  

If you are using an older version of PowerPoint some 

template features may not work properly. 

 

Using the template 
 

Verifying the quality of your graphics 

Go to the VIEW menu and click on ZOOM to set your 

preferred magnification. This template is at 100% 

the size of the final poster. All text and graphics will 

be printed at 100% their size. To see what your 

poster will look like when printed, set the zoom to 

100% and evaluate the quality of all your graphics 

before you submit your poster for printing. 

 

Using the placeholders 

To add text to this template click inside a 

placeholder and type in or paste your text. To move 

a placeholder, click on it once (to select it), place 

your cursor on its frame and your cursor will change 

to this symbol:         Then, click once and drag it to 

its new location where you can resize it as needed. 

Additional placeholders can be found on the left 

side of this template. 

 

Modifying the layout 

This template has four 

different column layouts.  

Right-click your mouse 

on the background and  

click on “Layout” to see  

the layout options. 

The columns in the provided layouts are fixed and 

cannot be moved but advanced users can modify any 

layout by going to VIEW and then SLIDE MASTER. 

 

Importing text and graphics from external sources 

TEXT: Paste or type your text into a pre-existing 

placeholder or drag in a new placeholder from the 

left side of the template. Move it anywhere as 

needed. 

PHOTOS: Drag in a picture placeholder, size it first, 

click in it and insert a photo from the menu. 

TABLES: You can copy and paste a table from an 

external document onto this poster template. To 

adjust  the way the text fits within the cells of a 

table that has been pasted, right-click on the table, 

click FORMAT SHAPE  then click on TEXT BOX and 

change the INTERNAL MARGIN values to 0.25 

 

Modifying the color scheme 

To change the color scheme of this template go to 

the “Design” menu and click on “Colors”. You can 

choose from the provide color combinations or you 

can create your own. 

 

 
 

 

 

 

 

QUICK DESIGN GUIDE 
(--THIS SECTION DOES NOT PRINT--) 

 

This PowerPoint 2007 template produces a 36”x48” 

professional  poster. It will save you valuable time 

placing titles, subtitles, text, and graphics.  

 

Use it to create your presentation. Then send it to 

PosterPresentations.com for premium quality, same 

day affordable printing. 

 

We provide a series of online tutorials that will 

guide you through the poster design process and 

answer your poster production questions.  

 

View our online tutorials at: 

 http://bit.ly/Poster_creation_help  

(copy and paste the link into your web browser). 

 

For assistance and to order your printed poster call 

PosterPresentations.com at 1.866.649.3004 

 

 

Object Placeholders 

 
Use the placeholders provided below to add new 

elements to your poster: Drag a placeholder onto 

the poster area, size it, and click it to edit. 

 

Section Header placeholder 

Move this preformatted section header placeholder 

to the poster area to add another section header. 

Use section headers to separate topics or concepts 

within your presentation.  

 

 

 

Text placeholder 

Move this preformatted text placeholder to the 

poster to add a new body of text. 

 

 

 

 

Picture placeholder 

Move this graphic placeholder onto your poster, size 

it first, and then click it to add a picture to the 

poster. 
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The idea of understanding activity patterns of individuals and how 

activities are scheduled during any given day has been the focus of the 

travel demand studies for decades and has resulted in various lines of 

research in the field. One particular line of the research is using 

constrained optimization frameworks to analyze activity-scheduling 

behavior, such as Household Activity Pattern Problem (HAPP) (1), an 

activity-based travel demand model posed as a multi-objective 

optimization model that optimally schedules household activities 

throughout the day. However, there are at least 2 major confounding 

issues with these types of models: 

 

1. Specification of the objective function(s) 

2. Specification of time window constraints 

 

Calibration Challenges (2):  

• Infinite set of alternatives 

• Non interpretable utility coefficients 

• Household Specific methodologies 

OBJECTIVES 

METHODOLOGY 

1) Arrival time deviation from the cluster mean per mandatory activities 

 

 

 

 

2) Arrival time deviation from the cluster mean per flexible activities 

 

 

 

 

3) Arrival time deviation from the cluster mean per pick up activities 

 

 

 

 

4) Travel time budget deviation from cluster mean 

 

 

 

 

5) Out-of-home time spent deviation 

 

 

 

 

6) Waiting time disutility before starting an activity 

 

 

 

CONCLUSIONS 

• Under the goal programming approach comparisons among priorities 

can be made. 

• Different utilities were associated to activities based on their type.  

• Individuals in different clusters set different priorities for different 

goals. 

• The travel time and the waiting time goals are higher in clusters where a 

long work activity is present in the representative pattern of the cluster. 

• The solutions obtained are sensitive to the priorities. 

• Individuals do tend to behave as other do given the differences in cluster 

behavior and the sensitivity of the priorities. 
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Reformulate and Calibrate the Household Activity Pattern Problem  

Address following questions : 

• What do individuals and households value the most when they 

schedule their activities? 

• Is there any similarities in the way individuals - belonging to the 

same cluster of patterns - value different utilities?   

• What is the proper metric to measure and compare the utility terms 

of an activity pattern?  

• How to account for the utility of different activity types and 

household characteristics in activity scheduling? 

DATA DESCRIPTION 

Institute of Transportation Studies. University of California, Irvine 

Data:  

• California Household Travel Survey Data, 2000-2001 (4) 

Sample size:  

• 8684 activity patterns, generated by segmenting the length of day, 

starting from 5:00 to 23:00, into 10-minute intervals, clustered into 8 

distinct groups (3). 

Activity categories :   

• In home (H), Work (W), School (S), Maintenance (M), 

Recreational/Socializing (R), Personal (P), Pick-up/Drop-off (K) and 

Other (O) activities. 

Data sampling criteria for calibration (50 individuals from each of the 8 

clusters) : 

• Out-of-home activities between 2 and 5 

• Activity duration larger than 10 minutes 

• Travel time shorter than 60 minutes 

 

Input parameters for each individual: 

• Cluster membership 

• Activity duration 

• Estimated travel time matrices 

 

FUTURE WORK 

• Introduce new goals that can better capture the utility of performing an 

activity depending on the time of day, activity type and the sequence. 

• Accommodate bimodal distributions when defining time windows to 

perform activities. 

• Test the methodology on new datasets. 
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Original HAPP as PDPTW 

Goal Programming 

Calibration: Differential Evolution 
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𝑇𝑢: arrival time to activity 𝑢, 𝑋𝑤𝑢
𝑣 : vehicle 𝑣 travels from activity 𝑤 to 𝑢, 𝑛: number of out-of-home 

activities,  𝑐: cluster, 𝑡: travel time 

𝐏+ = 1,2, … , 𝑖, … , 𝑛   

𝐏− = 𝑛 + 1, 𝑛 + 2,… , 𝑛 + 𝑖, … , 2𝑛   

𝑵 = 0, 𝐏+, 𝐏−, 2𝑛 + 1   

Cluster 
Equal 

Priorities 
Calibrated Priorities % 

Total 
Error 

Mean 
Error 

w1 w2 w3 w4 w5 w6 
Total 
Error 

Mean 
Error 

1 1535 32.7 5 3 3 6 3 4 1383 29.4 9.9 

2 2264 48.2 1 3 - - 2 - 2087 44.4 7.8 

3 1988 42.3 3 1 3 - 5 - 1831 39.0 7.9 

4 1809 38.5 5 3 4 - 5 - 1663 35.4 8.1 

5 1726 36.7 2 5 2 - 5 2 1617 34.4 6.3 

6 1687 35.9 3 1 - 5 4 - 1601 34.1 5.1 

7 2749 58.5 6 2 4 3 1 1 2674 56.9 2.7 

8 2003 42.6 3 5 3 2 - - 1771 37.7 11.6 

15,761   14,627   7.4 

Time 

Space 

All objectives have 
same Units & Scale: 

COMAPARABLE 

Calibrated Priorities 

• Utilities 1-3 capture the utility of performing different activities 

throughout the day: Mandatory (     ), Flexible (     ) or Pickup (     ) 

activities 

• All the targets are cluster dependent. They capture differences among 

different behaviors and potentially different household socioeconomics. 

• Time windows are different for each cluster and activity type. They are 

drawn from the arrival time distribution to activities for that cluster and 

activity type. 

M F K

RESULTS 

We compare the calibrated and non calibrated approach using edit 

distance as an error measure, 1 edit distance unit is equivalent to 10 

minutes.  

• Overall improvement in the sample using calibration : 7.4% 

• Clusters with the largest improvement: cluster 1 and 8 

• Clusters with the lowest improvement: cluster 7 

• Low importance is observed for the waiting time and the travel time 

budget goals.  

• Clusters with maximum priority for waiting: cluster 1, (waiting time 

before performing is not important in scheduling unless it is a 

mandatory activity- cluster 1, cluster 5 and cluster 7). 

 

INTRODUCTION UTILITIES 𝑈𝑖 𝑋, 𝑇   

Comparing the results of the model for two cases:  

‘Equal Priorities’ and ‘Calibrated Priorities’ 
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