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Nelli processes video and audio inputs using AI/ML, leading to continuously growing library of 
annotated training data and AI-driven diagnostics and treatment of epilepsy.

Audio and video feed of patient in 

hospital or at home. 

Providing doctors with actionable data for accurate diagnosis 

and adjusting treatment:

• Detected seizures on timeline

• Classification of seizure types

• Statistics on a monitoring diary

• Access to seizure videos for visual verification.

Machine learning algorithms translating the 

feed into signals, biomarkers and findings.

NELLI – LEARNING SYSTEM TO DETECT AND CLASSIFY NEURO EVENTS



Depth Analysis

• Using Optical Flow - 

estimates amount of 

movement of the object at 

that position 

• Monitoring breathing in 

Thorax and Abdomen we 

can compare and detect 

APNEA 

• Optical flow is very common 

in Epilepsy movement 

publications

Biomarkers
• Respiration

• Clonic movement

• Seizure audio fingerprint

• Tonic posture

• Pose estimation

• Joint velocity

• Spasm

• Twitches

• Symmetricity

• Eyes open, deviation

• Lip smacking

• Hand orientation

Each use of the service contributes to the continuously growing library of annotated dataset used in 
training and improving the AI/ML Models. 

Usage of best-in-class technology to turn video and audio feed into biomarkers, events 
and findings. 

EXTRACTED BIOMARKERS AND EVENT RATING



Cerebral Palsy

We can analyze the pose 
to:

• Establish gaze direction 
and eye openness

• Detect semiological
signs, e.g. head deviation 
or “sign of four”

• Localize repetitive 
motion phenomena, 
e.g. fumbling or 
mastication

Pose estimation is a computer vision tool which can determine 
the keypoints of a skeleton (typically, a human) from an image.

POSE ESTIMATION



Cerebral Palsy

Through a collaboration with 
the TUT audio research group 

[0], we trained a model to 
detect screams and other 

sounds in epilepsy recordings.
It outperforms our earlier sound 
amplitude model remarkably (<1 

FDR/night).

SOUND CONTENT ANALYSIS



Cerebral Palsy

MACHINE LEARNING AND MODELLING

Audio Level

Essential Motion

Oscillation

Breating

Sound Profile

Hand Orientation

Facial Analysis

Pose estimation

Tonic Clonic

Hyperkinetic

Signal Algorithms Classification Models Specificity

99%

95%

Clonic

Tonic

92%

70%

Myoclonic

Automatism

60%

40%

Nelli® Full Service >90%



Cerebral Palsy

EARLY DETECTION OF CEREBRAL PALSY



Cerebral Palsy

EARLY DETECTION AND TREATMENT OPTIMIZATION OF MOVEMENT DISORDERS



Cerebral Palsy

DIAGNOSTIGS AND TREATMENT FOLLOW UP OF SLEEPING DISORDERS
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Lots of possibilities to utilise AI in healthcare

Thank you!


