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Project Overview and Motivation
● Web app that allows users to input the speed profile of 

vehicles and output different metrics for the user to compare 
across different engine and vehicle types 

● Allows users to make transportation decisions that are 
environmentally conscious and data-driven

● Key Features
○ Allowing users to upload new metrics and unique vehicles
○ Displaying the data in one graph, as well as separate
○ Add the particulate matter metric to display on the graphs



Requirements and Deliverables
Required skills: Python, text processing, web application 
development, visualization, automation

Full Stack Web App
Including…
● automated metric 

and vehicle upload
● combined graph of 

energy emission 
data for each type 
of car

Website Source Code
Including…
● support for the 

previous 
mentioned features

● an intuitive UI

Documentation
Including…
● technology used
● features
● how to run the 

system
● design and 

implementation 
information



System Architecture

Upload

HTTP 
Requests

Python SQLiteFlask

werkzeug

Visualization

Plotly.js Node.jsReact.js



Technologies

● Frontend
○ React
○ Node.js
○ Chart.js  -> Plotly.js **

● Database: SQLite
● Deployment: Docker

 

● Backend
○ Python
○ Flask
○ Werkzeug

 



Graphs Together
● Previous Implementation: vague vehicle types on graphs, no 

combined metric graphs and ability to add metrics
● Current Feature: Added a combined metric graph to analyze multiple 

metrics and vehicle together



Metric Feature
● Previous Implementation: Given the speed date, the fuel rate, fuel 

economy, power output, and energy efficiency can be measured for 
each vehicle type (we also added Particle Matter)

● Current Feature: Users can add a new metric that is measured based 
on the speed profile of different vehicle types

● If a metric doesn’t apply for a specific vehicle or engine type…





Particle Matter
● What is it?: Mix of solid and 

liquid particles that are 
released in the air when fuel 
is burned
○ Reduces air quality

● Our Task: Calculating the 
particle matter for vehicle 
and engine types and 
displaying in the graph(s)
○ Excluding cars that we 

cannot display the PM of



Vehicle Feature
● Previous Implementation: Only supported adding and editing generic 

engine parameters (BEV, HFCV, HEV, ICEV).
● Current Feature: Users can add a new vehicle that has a unique set of 

parameters. Vehicles can be viewed, with parameters being editable and 
whole profiles being deletable. The user can also easily view the specific 
vehicles with each type of engine, helping with analysis. 



Vehicle Feature



1) Merging together features 
developed in parallel 

2) Issues with understanding and 
finding errors in legacy code

3) How to display graphs when a 
metric that doesn’t apply is 
selected (especially for 
combined graph)

4) Converting fortran code 
measurements to python

5) Vehicle parameters table had 
misaligned columns

Solutions
1) Manually merge code
2) Lots of console.log and print 

statements to understand what 
was going on 

3) Display a not available message 
or just have that vehicle or engine 
type not appear on the 
combined graph

4) Researching fortran methods 
and their python equivalents

5) Ensure css in different files didn’t 
conflict

Problems



Timeline



Future Work
● Current Design: Default 

collections that show data about 
main street and I-81

● Future: Allow users to search for 
there state (or city) and see public 
collections that have data about 
roads in their state (or city)

● People who collect similar data in 
other states could crowdsource 
their data to allow the data set to 
grow



Client: Dr. Farag
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