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Outline

e Discuss the process of using webcams to
capture long-term active transportation trends

* Describe several studies we are conducting
using webcams to examine active
transportation

* Conclusions and implications




Archlve of Many Outdoor Scenes
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Presenter
Presentation Notes
In order to study active commuting behavior with webcams, we use a database created by researchers at Washington University in St Louis. Publicly available, free
25,000 of cameras across all 7 continents. Images recorded every 30 min (can be scheduled to record more). 2000 which capture people. 671M+ images.


& Prayvious St Louis Arch TENt w

e E =gl |t

Forward »




Crowdsourcing

Mechanical Turk is a marketplace for work.
We give businesses and developers access to an on-demand, scalable workforce.
Workers select from thousands of tasks and work whenever it's convenient.

227,692 HITs available. View them now.

Make Money
by working on HITs

HITs - Human Intelligence Tasks - are individual tasks that
you work on. Find HITs now.

As a Mechanical Turk Worker you:

« Can work from home
& Choose your own work hours
« et paid for doing good work

Find an Earn
interesting task s money

&0

Get Results
from Mechanical Turk Workers

Ask workers to complete HITs - Human Intelfigence Tasks - and
get results using Mechanical Turk. Register MNow

As a Mechanical Turk Requester you:

# Have access to a global, on-demand, 24 x 7 workforce
& Get thousands of HITs completed in minutes
« Pay only when yvou're satisfied with the results

Fund your Load your Get
account tasks results

@@

(_Getstarted |

(_FindMIsNow | ht s/ /www.mturk.com/



Presenter
Presentation Notes
There are algorithms that can track pedestrians. Only work for certain camera positions, individuals must be a certain height. In the mean time, use MTURK. Crowdsourcing marketplace. 


Long-term Active Transportation

2007 2008



Presenter
Presentation Notes
2 webcams, Washington D.C.
28,992 images, 20 months.
Counted 4X by Amazon Mechanical Turkers, 2X by Research Assistants.
NOAA and METAR weather data (Aviation Selected Special Weather Report).



Crowdsourcing Human Intelligence
Task

Complete the following

nesepsofnsnne  Step 1: Find all the people in this scene

HIT:

1. FIND PECPLE

2 FIND BIKES -
Instructions:

3. FIND CARS g Outline Guidelines and Examples

4. MATCH

SCENES B Your outlines at each step should follow the guidelines below to avoid being rejected. The same guides apply fo bicycles and

vehicles.

5 ANSWER
QUESTIONS

GOOD: This shows correctly
outlined people.

_) There are no people in this scene.

1 am done with this step | | Start over from step 1

BAD: Too many people per
outline.




Hourly Pedestrian Trends
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Presenter
Presentation Notes
For all the following graphs, the residential intersection will be on the left, downtown intersection on the right.
Notice the scale is different, as the average number of pedestrians captured in each frame is around .08 for 919, and (x) in 942.
Peaks better defined in downtown intersection.
Between bikes, cars, in both locations: Independent t-tests. . .significant for peds AM and PM commute vs no peak commute times in both locations.


Hourly Cyclist Trends
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Presenter
Presentation Notes
Peaks not as well defined.
Significantly fewer frames with cyclists than with pedestrians.
Between bikes, peds, in both locations: Only significant for bikes during AM commute in residential location.



Hourly Transportation Trends
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Presenter
Presentation Notes
Graphs depict different hourly volume of Bikes/Cars/peds.
(arrows indicate average of 919, 942 pedestrian traffic, .08, .02 bikes, 2.7 cars per frame and 942:2.3, 0.5, 5.3).


Weekly Pedestrian Trends
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Presenter
Presentation Notes
919: Weekend average peds: .06, weekday average peds: 0.09, independent samples t test stat sig (p<0.001) (0.000), t(-4.511).
942: Weekend average peds: 1.77, Weekday 2.19, independent samples t test stat sig p<.001 (0.000), t(-9.889).
Both environments, Weds/Thursday highest levels of AT.
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Presenter
Presentation Notes
Stat. Sig difference: Peds F 10.9, sig p<0.001, bikes F 2.269, p<0.01.
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Presenter
Presentation Notes
*Fewer captured peds in colder seasons.
Overall, statistically significant difference in means of people and cyclists over seasons, F(12.063, p<0.00), F 3.829, p<0.01.


Long-term Active Transportation

2007 2008
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Presentation Notes
2 webcams, Washington D.C..
28,992 images, 20 months.
Counted 4X by Amazon Mechanical Turkers, 2X by Research Assistants.
NOAA and METAR weather data.



" Built Environment Change and Active
Transportation

Residential

Downtown

N Images
Pre 4959
Post 6878
Pre 5246

Post 7191

Mean

0.08
0.09

2.2
2.0

SD

0.34
0.35
2.4

2.3

* p< .05
** p<.001



Presenter
Presentation Notes
May-December p2007 and 2008 (before and after BE change).
Independent samples t-test. . .not statistically significant for both locations.
Limitations. . .only looked at the intersection, no data regading if ppl had gone to use surrounding intersections, BUT this can be useful tool if you have access to a network of cameras/locations undergoing BE enhancements.



Weather and Active Transportation
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Short-term Active Transportation
Capture
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Multi-Site Active Transportation
Capture
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Presenter
Presentation Notes
23 plazas, 14 countries, 2 weeks in summer (mid-length).
Images taken at the half-hour.
Studying if built environment characteristics, number of plaza events have an overall impact on plaza attendance (active transport).
Hope that the study will encourage similar international studies (very cost efficient).


Plazas

Long-term, Short term Streets +
Intersections

A 4

Medium-term Active Commuting

l

Built Environment/Policy Changes

/

AN

Collaboration

Interface for practitioners

Next “Steps”: Active Commuting

AMOS Dataset
(30,000+ Outdoor Webcams)

Crowdsourcing
Annotation

of PA Patterns
(AMT)
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Presentation Notes
Policy Changes.
The method could be potentially very helpful in the “Science of policy implementation” as we measure effects of certain policies (e.g. do complete streets policies, or policies capping speed limits, seem to result in more AT).
Collaboration: NSF grant to improve usability for others in social sciences, we have experience using this rich data set, we’re happy to help others.


Limitations/Advantages

- Camera issues

- Trends vs. actual use

- Infrequent event validity

+ Participant reactivity less likely

+ Increased accessibility to environments



Presenter
Presentation Notes
Camera issues: distance, weather-related obstructions, trees/ glare/ trucks.
Trends: Don’t count individuals, only count trends.
Along those lines, no data on age/race/intensity/duration.
We are still working on creating guidelines for time fames and image capture rates- threshold at which 30-minute images accurately reflect AT trends is not yet known.
Infrequent event validity- amongst crowdsourced and RAs both, IRR for bike counts very low, prob b/c of frequency.



Implications

Analysis of trends over

time

Built Environment change
effects on transportation

Policy planning and

resource allocation/effects P o
Appropriately target
interventions

Baseline data



Presenter
Presentation Notes
Vision Zero is a multi-national road traffic safety project which aims to achieve a highway system with no fatalities or serious injuries in road traffic. It started in Sweden and was approved by their parliament in October 1997.


Thank you

alicia.manteiga@wustl.edu
ahipp@wustl.edu
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