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How Might We Statement
Empowering stronger flight decisions through analytics & ML

HMW Statement
How might we analyze flight, battery, and 

weather data for pilots and researchers to 

optimize plane operations and enable the users 

to make decisions based on climate 

conditions, battery state of charge (SOC), 

and SOH?
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Project Objectives

 Data Pipeline .    

 Data Visualization UI .  

 Prescription of Optimal Operations for .   

1

2

3

3 Core Project Objectives

.  Electric Planes .  

Clean, transform, label

Generate graphs

Recommend operations for optimal utilization of plane
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Data Pipeline Requirements
Must-Have Functional Requirements 

KPI

Better metrics compared to previous data 
parsing (faster and automated process)

Verification

Calculations, historical analysis, and 
qualitative user experience, pilot program

Success Criteria

Build a Data Pipeline for Data Parsing/Cleaning

Extract Data from 
Source, Build Pipeline

Run Data Through Pipeline

Identify outlier data 

Identify and remove missing 
data

Delete unnecessary columns 

Collect & map pilot data to 
flight data

Weather and plane data is 
labelled in a database

Build Backend Database

Include ground test data

Include charging session 
data

Collect weather forecast data

Automatic data refresh

Newly added since MSCI 401
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Data Visualization Requirements
Must-Have Functional Requirements

KPI
Better metrics compared to previous manual 
analysis, and qualitative user experience 
(heuristic evaluation and pilot program)

Verification

Calculations, historical analysis, and 
qualitative user experience (heuristic 
evaluation and pilot program)

Success Criteria

Build a UI for data analysis

Custom graph

Include a variety of 
graphs

Data visualizations
Filter and user-variate 

selection for graph

Statistical Insights Charging graph

Include a variety of 
graphs

Filter and user-variate 
selection for graph

Filter and 
user-variate 

selection for graph

Filter and user-variate 
selection for graph

Visualize any flight 
data variables

Visualize charging 
data (SOC, SOH, 

temperature)Breakdown 
statistical analysis 

by activity

Graphical breakdown 
of SOH

SOC, motor power, and 
flight path visuals

Aircraft weight display on 
UI

Automatic statistical 
analysis Newly added since MSCI 401
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Flight Scheduling Requirements
Must-Have Functional Requirements 

KPI

Better metrics compared to human 
decision given data

Verification

Calculations, historical analysis, and 
qualitative user experience (heuristic 
evaluation and pilot program)

Success Criteria

Build a Flight Scheduling tool

Determine Feasible Flights Determine Safety Zones

Predict the number of 
flights per day 

Safety zones based on 
weather & flight 

conditions 

Display reasoning for 
safety zone 

categorization
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Flight Exercise Planning Requirements
Must-Have Functional Requirements 

KPI

Better metrics compared to human 
decision given data

Verification

Calculations and qualitative user 
experience  (heuristic evaluation and pilot 
program)

Success Criteria

Build Flight Planning Models

Data and Feature 
Engineering

SOC Prediction 
Regression Model

Flight Activity 
Classification Model

Extract most eventful 
features 

Fit data to models 
(XGBoost, etc.)

Evaluate 
through metrics

Fit engineered data to models 
(Random Forest, etc.) and 
evaluate through metrics

Integrate weather data

Connect to front end to 
predict based on given 

parameters

Remove NaN and Null values 
from initial data 

Create transformation algorithm 
to change data per activity

Run all flights through algorithm; 
save final output to database.

Newly added since MSCI 401
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Verification & Validation
Machine Learning Model

Verification Validation

Linear 
Regression

Ridge 
Regression

Random 
Forest XGBoost

Mean Squared 
Error (MSE) 3.83 6.44 1.6 2.02

Coefficient of 
Determination 0.66 0.66 0.91 0.89

K-fold cross 
validation 

score
0.64 0.63 0.85 0.88

I’m impressed with 
how accurately your 
model labels flight 

exercises

Gabriel, Pilot

1.5 Week Pilot 
Program 
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Verification & Validation
UI Verification with Heuristic Evaluations

Nielsen's 10 Usability Heuristics 49 Potential Improvements
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Verification & Validation
UI Validation with Pilot Program

Tangible Feedback & Improvements

1

2

3

Design Validation

System Usability Score: 

79
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Alternative UI Designs
Data Preview 

NEWOLD 

Iteration 3 Iteration 4
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Alternative UI Designs
Data Visualization 

NEWOLD 

Iteration 3 Iteration 4
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Alternative UI Designs
Data Visualization 

NEWOLD 

Iteration 3 Iteration 4
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Alternative UI Designs
Statistical Insights

NEWOLD 

Iteration 3 Iteration 4
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Alternative UI Designs
Flight Exercise Planning

NEWOLD 

Iteration 3 Iteration 4
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Final Design
Technology & System
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Final Design
Data Pipeline

Database Schema Data Pipeline
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Final Design
ML Pipeline
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Web scraping may fail if 
changes occur to source 

data format

Feasibility Assessment

Verified and Validated Feasibility

Most features determined to be feasible 
with the workflows of our users

High Adoption Intentions

75% of pilot program participants plan to 
use our solution in the future

Solution Feasibility

Integration with Existing Interfaces

Pipistrel - Cloud User Interface

● We utilize the Pipistrel UI data
● We enhanced its graphing capabilities
● Ongoing discussions to integrate our 

application with Pipistrel UI 

Wingman - Flight Scheduling

● We provide scheduling decisions that 
integrate weather data

● WWFC utilizes Wingman to schedule flights
● Not integrated with Wingman, flight decisions 

at discretion of Flight Centre
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Safety and 
Regulations

Impacts: Pilots and 
passengers

Design Impacts

Technological 
Sustainability

Social and Economic 
Impact

Propagating 
Impacts

Impacts: Stakeholders Impacts: WWFC, Pilot 
trainees

Impacts: Researchers

Key Impacts Of Our Design

Warning and danger 
zones for SOC in 
visualizations

Data is able to be 
re-uploaded to UI in 
event of server crash

Increase understanding 
of electric plane usage 
in Canadian weather

Addresses the pilot 
shortage and improves 
utilization rates
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Data 
Pipeline

Risk Mitigation

Web scraping may fail if 
changes occur to source 

data format

Component

Risks and Mitigation

Communicate to 
stakeholders and 

provided user manual

User
Interface

Faulty sensors could lead 
to inaccurate data 

collection

Stakeholder 
communication and 
cleaned inconsistent 

data

ML
Prediction

Inadequate predictions 
could lead to unintended 

outcomes

System monitored and 
improved upon with pilot 

feedback
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ElectriFly Demo
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Questions?
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