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Project Context

● Use Machine Learning on a 

simulated power grid to 

provide analytics and anomaly 

detection
○ Every node has some power 

output data associated

○ Static electrical properties

○ Location and connections in 

network



Goals

● Frontend:
○ Display the 240-node grid through the React webapp.

○ Provide a good UI for displaying predictions and anomalies.

● Machine Learning:
○ Predict the future kWh output value for nodes

○ Present the chance of a kWh anomaly

● Backend:
○ Provide real-time feedback and data processing

○ Represent grid data as graph



High-level Design



ML Design: Linear Regression

● Implement 3 prediction models (one for each 

transformer type).
○ Linear Regression is used to predict a 

continuous value

○ Adding DNN layers to effectively map 

feature space to higher dimension

○ Decided on MAE as our loss function to limit 

the effect of outliers

● Feature set currently includes static 

transformer information, timestamp, the 

previous bus in the chain, and past kWh 

output.



ML Design: Logistic Regression

● A continuous value does not tell us if 

there’s an anomaly

● 3 classes of data
○ No Anomaly

○ Power Spike

○ Power Failure

● Softmax for K = 3
○  

○ Returns 3 values summing to 1

○ Probabilities for each Anomaly Class

Neural Net layers 
and softmax final 
layer

Anomaly 1 = 
Power Failure

[Normal,  Power Failure, Power Spike]



Machine Learning Challenges

● Understanding how ML works
○ Unaware of common algorithms such as linear regression/logistic regression

○ How do we go from a spreadsheet of node data and node information into an input for a ML model 

to predict data/detect anomalies

● How to improve the predictability of the models
○ Originally using a feature set of static transformer data and timestamp

○ Implementing depth and temporal information

○ Tuning model parameters

Optimizations



Frontend Design



Frontend Challenges

● Dockerizing the frontend
○ Getting our Flask backend routing in a Docker container

○ Getting our ReactJS frontend dashboard in a Docker container

● Using React D3 Component for graphing
○ Using the correct/required configurations (static or loose graph, etc)

○ Making line connections between Bus Nodes from data retrieved from database.

○ Different line connection types (dotted/solid/hybrid) based on phase config.

● Real time updating components
○ Graph and table information update interval (modifying d3 node data/other tabular data at the 

same time)



Backend Design



Backend Challenges

● REST API
○ Updating database with time-series data

● Database
○ Importing data

○ Learning new query language



Rest API

● Request Handling
○ Flask

■ Lightweight

○ JSON data structure

● Challenges
○ Connecting to database

○ Using Cypher Query Language to pull relevant data



Database

● Store node parameters and time-series data

● Challenges
○ Neo4j

■ Docker folder permissions

■ Importing data

■ Formatting node data into a reasonable graph structure

■ Learning Cypher Query Language



Questions?


