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Project Motivation and Description



Why and what is ALAMEDA?

ALAMEDA - Bridging the Early Diagnosis and Treatment Gaps 
of Brain Diseases

► Digital transformation: a challenging necessity →rapid ageing of 
population; affects demands placed on the health care system

► Growing incidence of life-altering brain disorders →increased 
expenditure on health and long-term care

► ALAMEDA Vision: research and prototype the next generation of 
personalized AI healthcare support systems for people with brain 
diseases, specifically focusing on the needs of patients with 
Parkinson’s, Multiple Sclerosis and Stroke (PMSS).
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Project Developments



What we do in ALAMEDA - Patient Data Collection Journey
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What we do in ALAMEDA - Data Sources
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What we do in ALAMEDA - Predictive Analysis Toolkits
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► Semantic Knowledge Graph for Patient Status Modeling

► Movement and Mobility Analysis Toolkit

► Sentiment Analysis Toolkit

► Sleep Monitoring and Assessment Toolkit

► Predictor Variables Time Series Classification



What we do in ALAMEDA - Semantic Knowledge Graph

► Model collected data at a semantic level - ALAMEDA Ontology

► Enables efficient querying and alert definitions
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What we do in ALAMEDA - Semantic Knowledge Graph
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What we do in ALAMEDA - Sentiment Analysis

► Multimodal, multi-tool approach
▷ On-device app: Designed & implemented a simple mood 

estimation algorithm which runs only locally, on the smartphone 
→detect positive, negative and neutral mood 

► Emotion Recognition Service:
▷ Runs as a cloud-service and uses a custom ViT-based architecture
▷ Fine-tuned for specific facial expression recognition per pilot study:

• PD: Happy, sad, neutral, pain, surprise
• MS: Happy, sad, fear, disgust
• Stroke: happy, sad, neutral, pain

► Text-based sentiment analysis service:
▷ Extract mood of patient based on free text interactions with the 

ALAMEDA Conversational Agent (classify utterances up to 150 
tokens in length as positive, negative or neutral)
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What we do in ALAMEDA - Movement and Mobility Analysis

“Umbrella” term for services that use raw data from wearables (bracelet, 
IMU belt, insoles) to detect
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Current Work Partner

Detect simple ADLs (walk, sit, stand, walk up/downstairs) NTNU

Detect tremor/dyskinesia/bradykinesia in PD

- Current experiments on Levodopa Response Study dataset, EMA 

Dataset, mPower Dataset

ICCS, 

NTNU

Detect freezing of gait in PD

- Current experiments on Gait in PD dataset

CERTH, 

NTNU

Detect execution of Stroke Rehabilitation Exercises based on 

accelerometer bracelet

- Current experiments based on SPARS9X dataset for shoulder 

exercises

UPB



What we do in ALAMEDA - Movement and Mobility Analysis 
- Freezing of Gait in PD

► 1D-conv models based on custom InceptionTime [1] modules 
and Squeeze and Excitation Blocks
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[1] Fawaz et al, 2019: InceptionTime: Finding AlexNet for Time Series Classification



What we do in ALAMEDA - Movement and Mobility Analysis 
- Timeseries representation Learning 

► Time series representation learning 
using contrastive learning techniques 
→ TS2Vec Model [1] 

► Uses contextual consistency: 
representations at the same timestamp 
in two augmented contexts are positive 
pairs

► Context is generated by applying 
timestamp masking and random 
cropping on the input time series.

► Timestamp masking randomly masks the 
timestamps of an instance, and random 
cropping randomly samples two 
overlapping time segments.
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[1] Yue, Z. et al. Ts2vec: Towards universal representation of time series. AAAI 2022



What we do in ALAMEDA - Movement and Mobility Analysis 
- Timeseries representation Learning 

► Experimentation pipeline
▷ Use raw / filtered signal vs. pre-processed ENMO values

▷ Use learned representations for “anomaly” detection:
• Normal vs abnormal gait (insoles)
• Daily Activities vs Rehabilitation Exercise sessions 

(accelerometer bracelets)

▷ Study generalization capability of representations
• How many samples from an activity or a specific exercise are 

required to discriminate between activity / exercise classes
• What is the degree of inter-subject generalizability

– Experiment with adversarial methods to discriminate the 
user who generated a time series
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What we do in ALAMEDA - Sleep Monitoring and 
Assessment
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Current Work Partner

Detect Sleep Stages (light, deep, REM, awake) based on Wearable data 

from Smart Watch and Withings Sleep Mattress

- Experiments performed on Apple Watch[1], MESA[2] and SHHS2[3] 

datasets

ICCS

Sleep Quality Assessment

- Prototype 8x16 pressure sensor mattress topper to record body 

posture during sleep - correlate with heart rate, wake up events, 

duration of sleep stages

ENORA

[1] Olivia Walch, Yitong Huang, Daniel Forger, Cathy Goldstein, Sleep stage prediction with raw acceleration and photoplethysmography heart rate 
data derived from a consumer wearable device, Sleep, Volume 42, Issue 12, December 2019, zsz180.

[2] Chen X, Wang R, Zee P, Lutsey PL, Javaheri S, Alcántara C, Jackson CL, Williams MA, Redline S. Racial/Ethnic Differences in Sleep Disturbances: 
The Multi-Ethnic Study of Atherosclerosis (MESA). Sleep. 2015 Jun 1;38(6):877-88. doi: 10.5665/sleep.4732. PMID: 25409106; PMCID: PMC4434554.

[3] Quan SF, Howard BV, Iber C, Kiley JP, Nieto FJ, O'Connor GT, Rapoport DM, Redline S, Robbins J, Samet JM, Wahl PW. The Sleep Heart Health 
Study: design, rationale, and methods. Sleep. 1997 Dec;20(12):1077-85. PMID: 9493915.



What we do in ALAMEDA - Sleep Monitoring and 
Assessment
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Sleep Assessment using ENORA 
mattress topper
► Raw data acquired every 1 

minute
► Posture results: Type, duration 

and rate of change of posture 
► 13k readings so far

► End goal: define a sleep quality 
score and relate it to PD 
MDS-UPDRS scores



What we do in ALAMEDA - Variable Time Series 
Classification Service

“Umbrella” term for models that connect all sources to the current or 
future patient health status, expressed in terms of:
► MDS-UPDRS (for PD), EDSS (for MS), mRC (for Stroke)
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Current Work Partner

Wrapper service for model invocation UPB

Estimate PD MDS-UPDRS scores from activity data

- Current experiments on PPMI, LRRK2 and Fox Insight Datasets

CERTH

Estimate MS EDSS scores from PRO data

- Current experiments on MSOAC and Performance of ADL in PwMS 

datasets

CERTH

Estimate MS EDSS scores from long term PRO data

- Starting experiments with PROMOPRO-MS dataset

UPB, ICCS
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ALAMEDA - Project Sustainability



ALAMEDA - What Happens After
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THANK YOU!
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