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1. John Guttag Machine learning combined with prior domain-specific
knowledge may enhance Al models and prevent bias.

2. Dr. Marzyeh Gahassemi Models learn from clinical practice (good or
bad), which may lead to bias, and balance downstream does not fix the
bias. They used fair checklists tests and found that descriptive
recommendations from Al (instead of prescriptive) will provide better
outcomes.

3. Manolis Kellis, establish a powerful platform for research from large-

scale profiling, integrate data of genomics, transcriptomics, SCRNA,

SEHEA/ A B8 and validate predictions in human and mouse models. Potential
Nk collaborative topics: TPMI data combining MHR for metabolic

syndrome, treatment response prediction for atopic dermatitis.

4. Dina Katabi, Amazing non-wearable, invisible monitoring by WIFI
reflections. Upcoming commercialized Emerald wifi to detect heart
rate, movement, gait, emotion, breath rate, and sleep mode for
Alzheimer’s disease and Parkinson’s disease for one specific patient in
different modes. ## A remote monitoring at ICU, telemedicine,
continuing medicine at home and disease prediction

5. BWH, ER and CUs: {=B&HI7<H » Siica2 L CV, thoracic CU
SEp -

1. Machine learning might be misleading, and non-domain experts (non-
deep learning experts) may test the feasibility of the models.

2. Combined with prior knowledge with Al will provide better outcomes.

JME(FE ) Physicians got the final judgment after Al recommendations.

3. Manolis Kellis conducted comprehensive large-scale GWAS profiling
in combination with clinical and basic studies and has many papers in
NEJM, Nature communication, etc. {3 A5E TPMI &iflsE &
PREUE R A B -




. Dina ##J invisible sensors by WIFI reflection. JEFHH&T » FJ AR
SRR T Ay —(E A s: - &AL - HATERNEZRE
FEDLSCRSATENEDN » [ IR RIS Bk A - MRS - [EIRFH AT LA
FIFHA EIEGH DAL CBE - WP - SPRE - F A REIRE 22 10 B R i
B Alzheimer’s disease, Parkinson’s disease > ©] N iR BRIk
JEM -

. BWH FIOHETAHEREE » 2 NmBE - HET2HE 4-5 1
trauma 72 - FEERE X ray @Be380H  WANLE T iideE
HeRHES - 2 @AV ST EIRE - % FA S g O BEF -

TG IET %

. A DUE Kellis & /F REHBEISE5E TPMI &KL -
. 1] DL#EFH Emerald invisible WIFI reflection sensor 454 ig a4
SRR - B fER R AN -
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MIT/CSAIL: John Guttag, Manolis Kellis and Dina Katabi. (MIT/CSAIL) Group photos at




BWH with Dr. Ho:

At Harvard Medical School. The cozy waiting room at ENT outpatient service.

el 11149 H 20 H
SN MIT CSAIL
Sam Madden
1. big data management, Director of CSAIl system learn initiative and
data science and Al lab, #%fE Systems for labeling in medical ML
setting, systems for Querying Video
2. Goal: to reduce the demand for labels vi pre-training
3. Lancet: quickly labeing massive dataset (VLDB21) system
4. Automatic label generation Labels in time series data labeling:
5. Idea: Use NLP-like pre-training 4% NLP to predict missing word
(HEE key word, E 15 HFEZEAVFHE) mask and predict
6. Timeseries vs. NLP: try to predict what comes next
SZEHENI/ A& 7. RITA: group attention is all you need for the generation purpose
FAE

Taylor Reynolds (SCRAM) homomorphic encryption

1. Data privacy multidicipling data for sensitive data

2. Encrypted data from mobile, internet, but not in in-use data (medical
history)

3. They can Encrypted data during use!!! Privacy enhancing

Lalana Kagal

1. A practical approach to federated Learning

2. Dynamo FL: federated ML may upgrade in each training




Jam Glass (NLP) FIRES O EEBHE R SRR2ET RO aF8R

1.  Speech biomarker

2. The speech captures signs of health-related condition

3. Issues: small data samples or skewed, require transcript alignments to
extract features, model as a function of neuropsychological exam:
cohort study in Massachusetts.
Interview segmented-based testing

5. Towards a universal repetition impairment metrics to detect cognitive

impairment

Gupta: telemedicine B2/ » A2 tele-ICU JFERH

1. Health care industry has similarities like bankery industry

2. Tele-ICU, enhancing effectiveness and performances

3. Addressing issues of missing and conflicting areas: !!!

4.  Analysing and detecting areas of inequity as issuing prescription for

opioids

< HIREIREIAM AL E AR S S A MR - SOEHRRE R ETT
FA machine learning BB  AIHFES oA HEE 500w
T DR RR AT LIS H TR - SR BRI R R R A
homomorphic encryption J53 » iR R ORFENVE MR AN E— S8 T
Jik. Ry encrypted data, % °] LUREA[RIBBERHIFVERMEEE SR >
BANEIIH T - B2 telemedicine HY7M4H - A RHEGHYEE
i > RERZIEM - A EREZ LEMTJIE > Prof. Gupta SE41R
A SR a] PAZS B ABEAYER | e o

% REEAE Pineapple room, FMUZRFEIER - EEHkEEIRA H
OB - SRZ55 MIT RE LU CSAIL WETE = - CSAIL f
E 4SRN Frank Gehry 551 FlI 88 AR R AT ESGT - Br T
W= > FERIEEAREITR 2/ NE AL > AR et - e B -
ELIRTHE 20t HEEIR - FEEREE R ma A EL
A ks NFAURUIREAY - RS BEEMIRIME - G R B T iEG -

pes (L)

FJLAZ T f#— T homomorphic encryption i AR, MIREEAY S
AeEER e -

EINRRC=Y(FoE -
St

T LLVE L Sam Madden & Jam Glass FL % T fEEH RGES 152
GEETR DL R AR Y TR = > 48 P A Pe A e 0w -
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Pineapple Room.
Left to right: Taylor Reynolds, Cool thins at CSAIL, Flow, and Prof. Gupta

CSAIL tour. Car in the ceiling? Protype Robot!




MIT tour. MIT dome.

MIT slogan “Innovation for a better world”, “Passions for a better world”, “Education for a better
world”. “Research for a better world”

Middle: TCVGH is a good partner of CSAIL.

S H 1149 H21H
SN MIT CSAIL
1. David Sontag : NLP, deep learning for recommendation systems, Al &
HER, improving prediction models
2. Peter Szolovits : Machine learning on clinical time-series, causal
inference, prediction of clinical Outcomes  Fl|FHEHASES /774 @ AL
FI1HY prior knowledge fff machine learning - Representation learning:
identifying good abstractions apply to multiple tasks, graphic
representations. Multi-modal data analysis: EMRQA (from clinical
narrative data) EMRKBQA (from structured data), collect real questions
SR A B from physicians using large language models t7FRF 25 irE &1F > Takeda
BN collaboration: Predicting non-response to conventional therapy in Crohn’s

disease

3. Meetings with representatives of IMES and JClinic:

a. Collin M. Stultz (IMES): CV Dr. from MGH using Lead I EKG
monitoring to predict hemodynamic change, arterial pressure and heart
failure.

b. Ignacio Fuentes (JClinic): f2ft— P E B2 &/ 8y EH
% fd Al tools FEEEPREEFTIG L -

4. Henry Minsky - Leela Al

9



5. Benedetto Buratti

: Einblick

6. Michal Depa : StataDx

1.

SRS ML NEIRNEER R > WHE RS RT > nThlzEE
E 7| Charles River L MIT Dome, KREIRLT o FEIFAZFHEER
T RS

David Sontag, EECS :

2% MedKnowtsL unified MHR ( Monica Agrawal )

## ] MHR auto-text finding £¢{ig - =] A H EHE# T TR key
words, I 45 EIp BEDRF AR AR BBz - [EIHH o] DL LR R
P AERREERT2R - HERRE AT 2% - HEEIA TR
FEMEFT = SrEDERFE - WIREIMIf4HY deep learning for
longitudinal database, ## /> OMOP database -

. JClinis && NIEFIHATEFS Al T HERERREFEE IR A HE

BIHEEG— R A LR EIR4E R A 2 B A R HALZREE - BT
DIME—RY 7R R ENEUELE A T TAEARE BRI A EREE
RIGEEREE - MFITEEAE 8 (EEIR - 35 KEbEH - FMEEHE
fEfitlales - FRAFIRVEERIE 4T o MMIPREEA e T BBk -

. Dr. Collin M. Stultz from IMES & MGH JfEREGS » X HE%

AL Tf5EaTE - M B a0V BB FIFHERIE T L ALVEE
HiJ% B cardiac pressure, transarterial pressure, hemodynamic %1 »
DRz heart failure HYEZEEE DASOEIRRUR > il By Lead I o] LAFE{HE
% ENE o it AEE EKG sHEFIA AL S a] DUSH EE M
HIBHIZRZ -

SRAEBLE T MIT RIAHRIATIASM » ¥t Data analysis {REEHY
W TR ARZFAREER < ;5 A FH R B R IS T T HEEIR S
Fi > 540 Einblick , KFAEHEEITLL FHEHAMAE o H Leela Al
R 2 Bk (R s A\ 2K T s Fim N DL B -
HGora] DIPURZ 8L » A[EESE machine learning Al &
Symbiotic AL FH A &l E 5, o

StataDx HIJJZ 1] A B LA 20 10 F& protein {E—{lElf 5 | FIFHE
I ZERIC 2 ) RME & 5787 /€ microorganisms %] transcriptomics,
proteomics FTATESA]LL o

(A0

. StataDx &4F — @& F _F coding £¢2% 10 F& protein » Fl|FH &7 7=k

EBSHT - AlidE W AEA{E HBV viral load fHl » T LA A
{RRA o« F] DA A{n] 5251 protein coding fE—({E & L > £iifr
- FERZ T DAfE] -

WEREH R EHERR - LA T#E— 7 JClinic ~¥&5 - Ao fE A B P
SR A EAMAT Al tools.

AT
St

[EIRE A E 2 EKG device, [ FI7E heart failure J5§ A I > 8022 EES
HIF -

SRSk CRETRE G- TV 2 SEIERIIVE 9) IV R e S U)S

BXETEHSE, ex. Einblick

EENTHA
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Interactions between researchers and our team member,

Group photos with members, and with Lori and Daniela Rus. Happy ending of CSAIL visit.

ju(ll's
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view from top of CSAIL.

Johns Hopkins Hospital, Baltimore
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1. Clinical Engineering Services/Dr. Chang, Director Currie, Supervisor
Kisser, Technician David.

2. Day surgery Pre-operation room/Nurse: Day surgery procedure and
bed facilities

3. NCCU/Nurse: ICU unit facilities, nursing procedure

4. Oncology center/Radiation department/ Director of Nursing Oncology,
Yinette Almonte

5. Capacity Command Center/Chief administrator, James Scheulen;
assistant administrator, Christina Staten

6. Innovation center:
1) Dr. Zbijewski:
- Dedicated cone-beam CT for orthopedic imaging with capabilities for
weight-bearing functional assessment of lower extremity and single-
scan multi-source dual-energy CT.
2) Dr. Uneri:
- Image-guided, robot-assisted reduction of joint dislocations in
orthopaedic surgery.
- Robot-assisted ventriculoscopy for image guidance during deep brain
stimulation.
3) Dr. Sisniega:
- Stationary multi-source CT systems for point-of-care stroke imaging.
- Algorithmic approaches to image reconstruction and artifacts
compensation in point-of-care and interventional x-ray imaging.
4) Dr. Durr, presented by Mr. Burrow:
- Multimodal colonoscopy for improving colorectal lesion detection and
classification.
- Lens-free holographic imaging for urinary tract infection screening.

FERE ThaiRi@ 5 [E T > HATEHEE T THH Z{EEFHIE -
Clinical Engineering Service [F]{"#}3 [ ik 3¢ e 18 & i PR B AL AU
s o A5 A R JTHH ERECAPUSR SR BT n] DI R DL S etk
HE RS LAY > B AT & S i A B ey s st 38 R

Day surgery: one day surgery from ENT, thyroid and breast cancer, from
4:30-17:30, 5 AEzfE 19:00 [2]5Z » depending on the surgical procedure.
ﬁ[l%ﬁ)\ﬁﬁiz‘%%l:ﬁﬁ%& BN ERE - IEJH%J% 7 ETFE  &E K
AR 40 & fﬁ?ﬁﬁfﬁf/\ﬁrﬁ EEENER - AREZIGR -
WA LB T T thas bR EEC

NCCU: FFHArAy A= BRE P Eas o] DB & L EE0R - BN H 2R
fG o PRISEIFUE TSRV T - UV A B DU I e 5 Ehacsx - %
EMEAG D T (F T ffin - BB > frdn U REER 7-11 AYERHE - #A
{6 N85 1] LA TBART R HIAS 1 - SEERATHY TN B AT A & K IRE
A ARTA &R AR - A ER EC MRS e - SO EE -
DEFFEH N BRI - NRE NI eRIVENE -

F;FEP»L\EE%%E%EI’JF? H:EEP/L» ° {%j\ln:nﬁlf%”’%% > i EEE R

EHVE(F - — A > BREAIRARTA B - FE 5
%‘Bﬁ?ﬁ)ﬁ ﬁD% s CT & A [ — 1A $EE§§W1W§%%@5
&M - BAFRorEH 21RD > B PRy > I SR -
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Capacity Command Center =350 @ JHH Ay @ igdE 003
system engineering %5 EFE EFEE IR ~ #E2 DL BEEATESE - Al
GEE R EIR DL R E R RN T BRI AL SRS » BT DATEH]
Bl AR K —EIR S 22 EEE - CCC N EE LB SRR &S
DUR TR HRFETHIRA » EE YRR - IEIEER 5 -

CCC HyaHRYAEEBER » k& 8 iz Core leadership team LI4p » ZEFE
IR ER > SR EIEEER (lifeline) » 24 /NI EEEH LR (Hopkins access
line) - SSU EFHE A JJEAE ST » physician advisory board, Engineering +
analytics, , [l fz Hopkins Triage and Integration Physician (HTRIP
physician) ‘EESNEIIEER FFHVE AL - CCC HHE L2 B by i
2% - BEBERTA R SHENE AR AA UL o IR Z AT LA 22 fiL staff
FREI DL FAEZE - R BR R AV AV S X - H HAL HEH g
P 20000 BFEEEE > PRIREEME 700 {7 EAE0KR o EA ARSI ZE
KRR - U0 A BEIRER AN B E S B0 EDIR A - &
F2 ICU BhliaHE - AARIE & A EX ] JHH.

CCC i BA 22 {EFEFR - M8 GE S1E Ml N SRR i =BG
o UL NB SRR BRI R E SIRER SE - 5L A &
EEREEME - #ERANBRE > ZERE (HRRGUA G EHTHE -

Innovation center: {37 HY Z 5 1R 2017 22 FE VUL 2 BT I 7246 e (M
% - Innovation center F|FHEEHYIR 50U - s HEARIFER » BRI
B E S ASRIVESTER - GEARTAERER - 2Ot
Johns Hopkins University HVERAE Al & B - FE22 M {f#Y Engineering 117,
EEFEF -

()

. ERBHR =S - (REREEIMEF - SR - FHEBR
REAEF - el DI ER VS B R RIS IR S -

2. ABEE O RCEE R LR R - A BT LUGENIER -
A AL ERIFASERE Y - HRHE(E - BBIRIFRZEHEE I
FEE o AferFE R RAT LARANGE ICU B S L -
FEARGT I RE - DU RHIA L ELHEF -

3. ERECUOARRESE R ZE [ E E A TR R g I A E Y
RGNS EE -

EENTHA
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Upper, left: JHH, old building; Middle: Cancer center, Director of Oncology Nursing, Rt: view
from cancer center.

Lower, left: Clinical Engineering Service, Middle: CT room in cancer center. Rt: Cozy space of
waiting room.

Capacity Command Center (CCC), the office and infrastructure of CCC.
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Upper left: pre-OP preparation room
NCCU: interactive devices and board for patients and nurses.
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CT B EEEEH /A RERE NGRS -

JHH #2353 50 28 ] system engineering 545 & B S gk ~ B2 DL K B
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coding FE—{El& A F > Fiflo BFEZ AT DASE] -

6. WRPEEREAE - 7] DL T#E—T JClinic ~¥&

(https://www.jclinic.mit.edu/wellcomtrust ) » #1{a]§8 A B2 247 3 {5 F 299 Al tools.

7. #EFEEEE BKG device {# FITF heart failure J A » 2@ iR HIA -
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Einblick

7% THH S 2I890% -
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WARIFE - At Al BEEIBREERY - ZHEAE -
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