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Introduction Challenges

1. Traffic Congestion Prediction Systems (TCPS) are crucial to 1. How to handle big data containing millions of transactions?
1.  Achieve Sustainable Developmental Goals (SDGS)
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2. Several machine learning and deep learning models have been described for v
predicting traffic congestion on a road network.
(a) Road sensor network of Fukushima (b) 5 min. interval traffic congestion data

3. Unfortunately, their approach of predicting the congestion on every road 2. Open problem:
segment independently is not efficient for large-scale networks.

1.Several models exist to predict traffic congestion

4. \We aim to develop a sustainable and energy-efficient TCPS for large-scale 2.Each model has its own selection bias
transportation networks containing 100s to 1000s of road segments. 3.Selecting a right prediction model is an open-research problem.

4.0ur research aims to address this open-research problem by evaluating
various existing prediction models

Proposed Architecture
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Step 1: Preprocess the raw data into normalized data using Min-Max Normalization. T, [2701310] 1340 | T; | 130690130
Step 2: Convert the normalized data into Tensors CORNNE G | ) |80 1260515
Step 3: Input the tensor data into MTL-NN where input layers accept tensors as input. Iy [640]410]....]220] | Ty [220]410]....[110
Step 4: The proposed MTL-NN model contains two hidden shared layers and a task-specific .
layer as shown in architecture. A; = max (0, H;) Normalizing Efe%?izzlﬁiifﬁz
Step 5: The hidden layers utilize linear transformation and ReLU activation functions. In the E 0(',4 00682 » Xk values E 822057 832
task-specific layer, based on the outputs from the hidden layers, the predictions are generated N EEEEREE
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for each specific task. H; = W;(TR;) + b;
Step 6: The training loop contains the following sequence steps in the architecture (
- Forward Pass Or, = W, - ReLU (W - ReLU (W1 - TR; +bi) +bo) + bg,
- Loss Computation Loss =Y MSE(0;,Y;)

- Backward Pass O, = v[?}k Ap + b,

- Parameter Update 6 = 6 — nVyLoss Converting the
Step 7: Evaluate the performance of the MTL-NN model using the evaluation metrics

(n 2)

&l
!
R

data into tensors
[ Ryl Ve
Step 8 : Perform denormalization to obtain the actual predicted traffic congestion length values S Slmned Caver ] Shared Layer 2 Task Specific  Output
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Experimental Results

Custom Visualization with Simulated Confidence Intervals
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The proposed MTL-NN model is an energy-efficient model that
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consumes very little memory and even time consumption which Is average Rank
closely equivalent to ML models. We identified MTL-NN as best model which is ranked as 1%t in all

Publication details models using a method named as Critical Difference Architecture
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