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Hospital Operational improvement

● Interpretable method on Recurrent patients 
identification summary

●  Improvements of 30-day readmission risk 
predictions  summary

●  predict unit level next day median Length 
of Stay summary

Detection and early warning algorithms from 
wearables, bedside monitors, and lab results

● chronic respiratory diseases: asthma, COPD
● infectious respiratory diseases: pneumonia, 

COVID, 
● opioid usage

simulation of motion-corrupted MRI images and 
automatic deep-learning scoring of those images. 
summary

Pre-graduate industrial works

algorithmic approaches to tackle data imbalance in 
minimum inhibitory concentration detection project

About me (Luoluo Liu, Ph.D 19 from Hopkins)

https://luoluo-l.github.io/files/EMBC2022_eposter_03.pdf
https://luoluo-l.github.io/files/cic_poster_0516.pdf
https://luoluo-l.github.io/posts/2022/04/blog-post-4/
https://patents.google.com/patent/US11255943B2/en


Current work @ Philips Research  Full 
press 
release

https://www.nature.com/articles/s4159
8-022-07764-6

diseases early-warning prediction 
and threat detection 

- respiratory diseases:

chronic: asthma, COPD, ARDS;

infectious: pneumonia, COVID

- Opioid usage

link

https://www.usa.philips.com/a-w/about/news/archive/standard/news/press/2020/20200922-the-us-department-of-defense-philips-expand-research-on-groundbreaking-ai-technology-opening-new-front-in-battle-to-contain-covid-19.html
https://www.usa.philips.com/a-w/about/news/archive/standard/news/press/2020/20200922-the-us-department-of-defense-philips-expand-research-on-groundbreaking-ai-technology-opening-new-front-in-battle-to-contain-covid-19.html
https://www.usa.philips.com/a-w/about/news/archive/standard/news/press/2020/20200922-the-us-department-of-defense-philips-expand-research-on-groundbreaking-ai-technology-opening-new-front-in-battle-to-contain-covid-19.html
https://www.nature.com/articles/s41598-022-07764-6


Different modalities that I have worked with 
Modality Sample waveform Clinical usage Wearable info

Capnography (Co2) Clinical gold standard for 
respiratory rates,
Rich features indicating 
various diseases

Portable Capnography 
product exits

Photoplethysmography 
(PPG)

measure Oxygen 
saturation

Popular wearables such 
as watches, rings
Flexible wearables 
(clothing) 

Electrocardiogram 
(ECG or EKG)

measure pulse rate Patches 

ECG  impedance 
waveform

measure breath rate Chest bands 

Audio

sound examples

Limited use (breath sound 
tests, heart sound tests)

Easily accessible thru 
phones, and other devices

https://www.youtube.com/watch?v=3Kkp6ZM35As&ab_channel=Medzcool


Times-series and operational research

Hospital Operational improvement

Interpretable method on Recurrent patients identification summary

https://luoluo-l.github.io/files/EMBC2022_eposter_03.pdf


Times-series and operational research

predict unit level next day median Length of Stay using LSTM neural network  summary

https://luoluo-l.github.io/posts/2022/04/blog-post-4/


Times-series and operational research

Improvements of 30-day readmission risk predictions  summary

17% AUC improvement of the original LACE+ readmission risk score

https://luoluo-l.github.io/files/cic_poster_0516.pdf


Image Processing and computer vision: 
Deep learning scoring motion-corrupted MRI images

summary of this work

Step 1: Simulate and score 
volumetric MRI image motion 
using deep neural networks

picture from here

Step 2: Scoring using deep neural nets 
Two approaches:: 3D and 2D multi-channel network

https://patents.google.com/patent/US11255943B2/en
http://www.diffusion-imaging.com/2015/11/a-guide-to-quantifying-head-motion-in.html


Medical image classification

Thalamus segmentation 

summary of this work

https://www.spiedigitallibrary.org/conference-proceedings-of-spie/9784/97843H/Segmentation-of-thalamus-from-MR-images-via-task-driven-dictionary/10.1117/12.2214206.short?SSO=1


Robust Classification methods with missing data 

1. Structured missing data

Application area: detect facial images with 
masks without alignments 
(automatic face detection)

summary of this work

https://ieeexplore.ieee.org/document/7472105


Robust Classification methods with missing data 
2. Extremely large missing data observation ratios on object 
detection and classification

summary of this work
 

https://ieeexplore.ieee.org/document/8646498


3. Robust collaborative bootstrapping method against the presence of 
adversarial example

Proposed
details of the proposal

https://jscholarship.library.jhu.edu/handle/1774.2/62280


Theoretical understanding sparsity optimization problem

Heatmaps are signal to noise ratios



Image reconstruction from OCT system

https://opg.optica.org/oe/fulltext.cfm?uri=oe-27-25-36329

https://opg.optica.org/oe/fulltext.cfm?uri=oe-27-25-36329


Image reconstruction from CS imaging system

https://ieeexplore.ieee.org/abstract/document/7905821
paper link

https://ieeexplore.ieee.org/abstract/document/7905821
https://drive.google.com/file/d/10cPYXlAAIM15mkEnvD1gljy43sUw39hj/view


Highlights of my Ph.D work at Hopkins

● novel robust collaborative sparsity methods with applications in sparse regression, difficult image 
classification problems with large missing ratios, challenging structured missing, the presence of 
adversarial examples, 

● theoretical understanding of collaborative vs independent approach (bagging) 
○ determine optimal parameters for both
○ understand performance limits for both 

● image classifications, regression
● Image reconstructions from hardware systems



Audio Signal Processing 

Speaker sound removal 

Audio denoising 

Physionet challenge on heart sound classification

Classification on lung sounds



Natural Language Processing/ text

Rule-based keywords matching from powerpoint slides

Keywords and phrase extraction from powerpoint slides

keywords confidence

networks 0.44

communities 0.41

clustering 0.40

graphs 0.40

adjacency 0.37
Key words 
and key 
phrases 
extractor

Key phrases confidence

graph community 
detection problem

0.65

example diabetes heart 
disease

0.35

activation use GNN 0.26

Example 
outputs



Natural Language Processing/ text

ChatCPT assists programing demo link

https://luoluo-l.github.io/posts/2023/02/blog-post-1

