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408N - Apnea
Apnea Detection From A Single Lead ECG

Rodrigo Cornejo & Samuel Monser

Need for an non-invasive and accessible Apnea detection

● Estimated 1 billion people worldwide
● Average cost of PSG test $1000-3000

Department of Electrical 
and Computer Engineering

Develop a ML model capable of detecting apnea using 
Single Lead ECG data

MODELS ACCURACY RECALL PRECISION F1-SCORE

CNN + 
LSTM

71% 71% N
72% A

79% N
62% A

75% N
67% A

CNN 75% 80% N
68% A

79% N
69% A

79% N
68% A

Random 
Forest

78% 83% N
70% A

81% N
74% A

82% N
72% A

SVM 77% 79% N
73% A

82% N
69% A

81% N
71% A

KNN 82% 87% N
76% A

85% N
78% A

86% N
77% A

➢ Heart Rate Variability (HRV)-Standard 
Deviation

➢ HRV-Mean
➢ Very Low Frequency (VLF) (.001 - 

.049)Hz power

Why the KNN model

Model Selection Rationale:
● Chosen for its high apnea recall score.
● Prioritized apnea recall to minimize missed apnea 

events during detection.

● Developed a pipeline to preprocess and label ECG 
data from the PhysioNet Apnea-ECG database

● Started model development using a Convolutional 
Neural Network (CNN)

● Transitioned to a hybrid CNN-LSTM architecture to 
better capture temporal patterns

● Currently working to improve model performance 
through tuning and experimentation

● Future goal: deploy a lightweight, accurate model 
suitable for wearable ECG devices
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ACCURACY AFFORDABILITY INTEGRATION

Important Features:

Results

Conclusion/Future Work

A: Apnea, N: non-apnea

Solution

Sensors at nose to 
measure airflow

Sensors on the face and 
scalp to measure eye 
movements and brain 

activity

Elastic belts to measure 
respiratory effort

Finger sensor to measure 
blood oxygen levels

Data is 
transmitted and 
monitored by a 

technician

Fig 1. The Polysomnogram Test [2]

Fig 2. QRS Complex and RR Interval of an ECG signal [3]

Fig 3. PSD Comparison Plot [1]
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