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Project Overview

Seattle Department of Transportation tracks the details of each
of the paid parking transactions which occur within the Seattle
Metro area. Our goal was to harness this abundance of data
and develop insightful analytics which could be utilized by
SDOT, 3rd party companies, and Seattle residents to improve
the paid parking experience. Our response was to create an
APl which analyzes the paid transactions which occur on a
particular block for a particular day. The API then returns a
value for each hourly interval of the day. These values can be
used to forecast vacancy on future dates.
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Step 1
Access SDOT parking data using Python code, DataAccess.py
The code will produce a .csv file.

Step 2
Establish MongoDB for the SDOT project.

Step 3
Convert datetimes in the .csv from a string to a Gregorian value
Upload the updated .csv file into MongoDB as a ‘collection’.

B <dot (1)
v B sdotparing ® wWelcome % | ¥ db.getColection(testRob6).fin... X
¥ Collections (9) ® sdot H ds115870.miab.com: 15870 sdotparking
' System db.getCollection("testRobe") .find({})
stars
testFromHarry testRobs (V) 0.214 sec.
testRob
testRob? Key Value
testRoh3 v &3 (1) Objectld{"58eb0a84ccd39075ff01e2eb") {13 fields }
testRobd _id Objectld("58eb0aBdccd39075ff01e2eb”)
testRobS5 2 Datald 54977424
testRob6 2| MeterCode 4050102
Eunchions % | Transactionld 311430700
(5= 28 TransactionDateTime 42732.22847
£ Amount 8
=" UserNumber MULL
“" PaymentMean CREDIT CARD
5| PaidDuration 7200
2 ElementKey 11 N
| TransactionYear 2016
% | TransacticnMonth 12
=" Vendor
€3 (2) Objectld("58eb0a84ccd39075f01e2ec”) {13 fields }

Figure 1. Parking Data on MongoDB in the collection

API| and Calculation

Application Programming Interface, or API, Is a set of protocols and
tools for building application software. API requests from system,
receives response and runs the local software based on data
received. Below are how we create API and correlative algorithm.
Step 4

Access MongoDB and run an API server using Python code, mongo.py
Produce pickle files (.p) using Python code, gettingDataFromAPI.py
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3 "Amount": 3,

4 "Datald": 48866652,

5 "ElementkKey™: 12298,
"MeterCode™: 17816882,
"PaidDuration™: 7288,
"PaymentMean": "Credit Card",
"TransactionDateTime": 42732.33333,
"TransactionId”: 72685829,
"TransactionMonth™: 12,
"Transaction¥Year™: 2816,
"UserMumber™: 1,

"Vendor™: ""
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"Amount™: 2.45,
"Datald": 48872687,
"ElementkKey™: 12298,
"MeterCode™: 17817882,
"PaidDuration™: 6888,
"PaymentMean™: "Credit Card"”,
23 "TransactionDateTime": 42732.76389,
24 "TransactionId™: 7269@984,
25 "TransactionMonth™: 12,
"TransactionYear": 2816,
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"UserMumber™: 1,
"Vendor"™:

“Figure 2. Data in pickle file

Step 5
Load .p files from PC with Python code, CalculationSampleV7_B.py

Perform Boolean operations and calculations upon the .p files to produce
fractions (part of CalculationSampleV7_B.py’s functionality)
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# ... to 60 iterations

Figure 3. Pseudo Code for our Calculation Algorithm

Mapping

Step 6

To maximize our API, we delegated colors to represent different
ranges of results, which we then overlaid on to a map of Seattle.

0-.12499 = ‘gray’

.125-.2499 =

.25-.37499 = ‘limegreen’

375-499 =

.5-.62499 ="

.625-.7499 = ‘red’

.75-.87499 = ‘maroon’

875-1+ = ‘black’

Figure 4. Color scheme relating calculation result and color
display on map. Green color means more vacancy while red
color means less vacancy.
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Demo 1 shows how a block's vacancy changes over a full day:
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Figure 5. Results mapped for a single block over the course of Wednesday, 12/28/2016.

Demo 2 shows the vacancy of multiple blocks during a given hour:
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Figure 6. Results Mapped for multiple blocks from SPM-GPM on Thursday,A 12/29/2016.

Conclusion

The APl we have developed is very robust, accounting for a number of
factors to produce highly accurate and useful parking vacancy forecasts
for individual blocks within the Seattle Metro area. The demonstrations
shown on this poster, which are raw results, represent just one of many
ways that the insightful analytics produced by our API can be utilized. If a
developer wants to determine average vacancy for specific weather
conditions, near stadiums during sporting events, or during certain months
or seasons, the results that our APl produces make this incredibly easy to
do. We hope that the thought, time, and effort which we have put forth on
this project will be utilized by motivated professionals.
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