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Problem formulation

 Research questions
 Question 1: Which QoS metrics can be considered to measure, analyze, and

predict QoS patterns?
 Question 2: Which specific type of neural network predicts better QoS in a

WebRTC-based video call?

Modern Systems 2025page
12

 Context
 Universidad Central de Venezuela has research lines related to: Effect of

cybersecurity over QoS in videocalls with WebRTC
 SLIET has research lines related to IoT , Cloud Computing, Trustworthiness,

Machine Learning and Deep Learning
 JSU has research lines related to Big Data and Cibersecurity
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Testbed with 4 scenarios

WebRTC Client:  
React / JavaScript / 
PeerJS

WebRTC Server:  
Node.js
Socket.IO

METAIOT October 26th-30th 2025
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4 Scenarios

Scenario Bandwidth Latency PLR Description

(1) Acceptable Quality 50 Mbps 20 ms 0% Acceptable

(2) Moderate Degradation 2 Mbps 100 ms 3% Congestion

(3) Critical Quality 0.8 Mbps 200 ms 10% Deficient

(4) Extreme Conditions 0.3 Mbps 500 ms 20% Degraded

Tool: Network Link Conditioner (scenarios produced 
by Apple Laptop )
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Architecture of Neural Network

Hyperparameter GRU-1 GRU-M LSTM-1 LSTM-M

Output (steps) 1 30 1 30

LSTM Layers 2 2 2 2

Neurons per Layer 128 128 128 128

Optimizer Adam Adam Adam Adam

Learning Rate 0.001 0.001 0.001 0.001

Epochs 12 11 32 25

Batch Size 16 16 16 16

Training Set (80%) for the 4 scenarios  (1 hour all scenarios) 
Testing Set (20% ) for each scenario (1 call of 5 minutes per scenario)

GRU-1
Gated Recurrent

Unit
Single Output

GRU-M
Gated Recurrent 

Unit
Multiple Output

LSTM-1
Long Short-Term

Memory
Single Output

LSTM-M
Long Short-Term 

Memory
Multiple Output
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Architecture of Neural Network
Hyperparameter GRU-1 GRU-M LSTM-1 LSTM-M

MAE (Mean Absolute Error) 0.1154 0.1365 0.0601 0.1205

MSE (Mean Squared Error) 0.0424 0.0540 0.0098 0.0418

RMSE (Root Mean Squared Error)
0.2059 0.2324 0.0994 0.2044

Function: getStats

FireBase
Firestore
(NoSQL)

Pandas

JSON
API: PeerJS

Metrics

ELT: Extraction / Loading / 
Transformation
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Prediction of QoS indicators
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LSTM 
Layer

Reshape 
Layer

LSTM
Layer

Dense
Layer

Cell
LSTM

Historical
Data
( 60 steps 
6 values)

Predicted
Data
( 30 steps 
6 values)

128 nodes128 nodes 180 nodes

(30,6)->(30,128) (30,128)->(128)

N/A nodes

(128)->(180) 180->(30,6)

150 sets of 
samples (one 
every 2 
seconds)
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Results and analysis

 Scenario 1 - Acceptable Quality (Video)
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Results and analysis

 Scenario 1- Acceptable Quality (Audio)
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Results and analysis

 Scenario 2 - Moderate Degradation (Video)
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Results and analysis

 Scenario 2 - Moderate Degradation (Audio)
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Results and analysis

 Scenario 3 - Critical Quality (Video)
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Results and analysis

 Scenario 3 - Critical Quality (Audio)
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Results and analysis

 Scenario 4 - Extreme Condition (Video)
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Results and analysis

 Scenario 4 - Extreme Condition (Audio)
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Conclusion

 The integration of technologies such as WebRTC and RNNs represents a
viable and modern alternative for addressing the problem of QoS
prediction in video-call applications.

 WebRTC, as a base technology, facilitates the creation of real-time
communication environments with measurement and adaptation
capabilities, removing previous technological barriers.

 LSTM-type neural networks are capable of capturing the temporal
behavior of the evaluated metrics (latency, jitter, and packet loss rate),
allowing the anticipation of their future evolution with an acceptable
level of accuracy, especially under stable or moderately degraded
conditions.
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Conclusion

 One of the most significant contributions of this work was demonstrating
that a deep-learning-based model can be fed with the first few minutes of
a call to generate reliable predictions of its future behavior.

 The adopted predictive approach demonstrated robustness when trained
across multiple network scenarios, which allowed the neural network to
learn diverse patterns and therefore generalize better under new
conditions.
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Future Work

 The following recommendations are proposed to strengthen the
developed solution and encourage future research:

 Expansion of the dataset.
 Inclusion of new QoS and QoE metrics.
 Implementation of the model in real production environments.
 Exploration of more complex architectures.
 Design of autonomous network management systems.
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Questions

“The important thing is not to stop questioning.”

Albert Einstein 

PhD. Carlos Moreno. 

Universidad Central de Venezuela.

Universidad de La Rioja 

OBS Business School

carlosmanuel.moreno.ucv@gmail.com
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