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Signal Detection B EAC @ N

® Globally based SMEs ~ } HtheatsEmergence,  Analysis,and Commurications Network
+ Online news aggregators Signal * Network of trust
* Eyewitness reports

* Multidisciplinary expertise
* Many ex-ProMED

Verification &

it Context * Authoring online reports .
+ Validated official reports Predictive

+ 12 languages, 24/7 . Intelligence

G410 ¢
O 7 g
e D DRI {00

(web scrapping)

J Open-Source Reports
A = Predicting scope, spread &
. Pandemic LLM (& LLM Models) severity
'., & + Linked to SME verification
- ‘ * Signal Prioritization * Near real time « Generated for different use
Public Health Partmers . Tianslauo.n * Context + data cases
* Copy editing and drafting * AT UN languages
J * Inclusion of reference data * Practitioner discussion
+ Trained on historic data * Visual & data layers
Individual
Communicat irions

2 ~ BEACON iyt U AR ©

(—) BHIEEEEERE — Health map EfX

HealthMap Hf TUH A BB HrViHsE A B ~ RITRE R B E R A5
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et A i BN (DRI 2 BRREE 7 - B4 T healthmap.org | BiJE A
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U5 B W 9T BT 9RO8S B FE Al B F 5@ = (Software & Application
Innovation Lab, SAIL) & S EH ARG T KBS E = - FRALE LIRS & 2
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1. BEACON {#HZuRE EARIE S A (LLM)F [ SRELE E A2
(1) WRAE: 77308 P B T A (RIS & + (R LAl 4R s B &
MARAIGE S A (Pandemic LLM) - W45 &4 HERGRR % ~ EgsE
B R A AR RUURE SR R e I LS B s A e -
(2) SRR B R T E R

W :{ SR % £ (Signal Collection): & H &4y 200-500 Al N5 MNE
TEMHEAENSR - E5 Health map B EhEHTABHACR (4 50-60%)
ANLEERER - A w R ~ BUNEH - 1B PR RAH A%
BATENE -

W SR (Filtering) : £ 6 2 SHIREI TP EREE - #EPRIERE
RIS IRE R R & IR RRE T B -

B A EY(Key Information Extraction) : {55! 5 2 1 #E
VR 2 RS TZL > fuREHhEL - BRRE - BOEEERE - BRI  E
ARFCIL S R25 JE\BpE A » R R4t L&t -

W 8 MEaT AL (Recency Evaluation) : HESEER S /& BT -
ko0 NI EE RS A ek -

W 5/E 5t (Quality Evaluation) : i EEHNE 2 e B ~ RS2
BLn[{ERE - {F Ret& 8 E b i < AL -

B RSIERERHE(Urgency Evaluation) @ SHE S G FRAIGHEE
SCRLEINIGRIEHE - MRS S B A A b

B AR ] {5 RS (Source Evaluation) : ((CFEEME (BEJT ~ 27
BEG ~ BT - HEECES) T AE R EEREE - 2o
HTERE -

W B E E T ili(Severity Evaluation) : & {F RS ~ pIARE -
PR B T AN FRER - EE -~ b SERZESF
B RPH AR -

B 5 ER(Report Generation) @ ((RIZFTHLATAER - BB p0ZE
TBEAREE - NEEEEP - JE e s TR R AL - WPk
AR EH -

W FizE{F(Report Translation) : $+¥EIREHTR K HEKRS
R LS EEES RSB -

W H5¢#&E (Human-in-the-Loop) : FHEZE TR Al EZ
WNE - EEEERMATT - IGHE RS EET - T RE%
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A] > DUREORGS SR H IERE M B EOR — 20 -
(3) EIFARBFE S A 2 5| SRR « WAFBE:
|.Phase 1 : EIAIRES (Domain Knowledge Integration)
A P& B LURA TIR R S A e AR AE R S Rt - (B AL B DU A
A
o FATIHEEE AL QB E R
o BRIRECHE IR LA
o NI B TEEIRI B FERR
B HAVER R A A MR RS IR fRE 7T -
Il. Phase 2: (%5 EF5< R (Task-Specific Instruction Tuning)
A P& B RS RIS L R BRI ERE T > B8
o EEBMFZIFEHEEE b0
o HERATIHRIE M - B EHG BE R F A E
o (IR UE S IR N S E S Ml A
o WERREIITZIEE T - $2THEE 2 Y RIR
EEPE L R AT e N FEE R B 15 52 - At vl EREF R H B AR SE
s

2.BEACON Pandemic Llama A $RER}
BEACON [& [x & ve ik — i s A R B 58 = 12 2 (41:ChatGPT »
Gemini) - E{H R EIRE R € IR - BT —ERHHL 50GB X
/N SRR B H S BRI E YR HIEEE R - {F & Pandemic
Llama fERIFZ.0F SRR - IEERHE W SRR S ~ s ~ TR
B NHEABUR - BERE - EYIRE  FEFZEEE O (HHEARE
TEAEAE Y B T rir e raseaE 1) - SllS&E R E2RE LT 8K
T
(1) i 6,000 RERENIEAFEBRAICHERSHEEERE - N8
RIS - BRRIE(R ~ 22ERAE - BEVER - BRIRGH - 5
BB ~ M BURBUE I EHEAN - ERERIEHERAER
SR LRI A 5t - (AN G TR AR & e =N DL S B Ry
HHIUSESRS o
(2) EHREAIAL 50 W TR RS R - AR S %
(BRI B ¢ B B2 ] 5 B (NLM) B & RR P ER HA P+ - iR e R B s (B 8
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S EORTHEIREENT I ~ DERiY ~ EEBEE k 2EREENJTE - (£
fFi REEE R BIR Y SRS » fRE AR BoE AR ~ IR im BRI
ot = Alek HAYEE

(3) ZEBIFEEMEH SN BFE IR E 73 f41:WHO ~ 2B 5=E
BArAEIE R, - PREOAE S - Epanr s - IS
$ o BEELy RIEAIEER DB RS AVE AR o (AR AENE
7 BPE m P Em 8 - SR -~ & s - SRS
EEHVAHES 7=

(4) ERHEY AR TP R RIEREE - &M A I R ke s -
HEYIRENRET REMN - LGS ERAER 2 SURE R ~ 4l
A e B s B LA VR R R SRR YR B T
(One Health)(r¥F R4 EfFRE ST -

(5) MEBMEFEEIRRRE L ERHE - EREIEER > 65 HealthMap-
ProMED - Outbreak News Today Z S EERFE A - iZ2lbE R 2
B BT S P R B IS ey R » O A RE e R (R B
BHEPBREF RS ERY -

(6) EfHE A BEACON HREELF RRAVE BB &AL 408
E Rs 1% S (supervised fine-tuning)i BHiE 22471 » SR AIER 15 ()5
BRI - BEE R T3 DU (B R e R EAE

EEIRER E e EEN - psisiil 25Kk - (£ Pandemic
Llama JREAREM - SRETEH « BEERHGE(R DR B g LLM
AR - W S EE Y BEACON ARZL Al -

B
it

3. BEACON HyEEIEREE L (Automated Severity Scoring) i

H &g B E 21 (Automated Severity Scoring)/& BEACON & (& 15
AP R AR OVEENDIREZ — HHAVER DUAHRR - iER - HEMES
HJT= - BB EHE RS R Y B b B B - YR
MR T HIEE B E??Lil?z@ﬁi&ﬁﬁﬁii EAETT R a A - AT RE
KENEIFEIFHGHESE - BEACON ##E#EEFT3)I46AY Pandemic Llama
A g —AIERSRAE L)\/JIJJ%%(plpellne) IS RE B Bh5e )0 BB 7 ak
G EEFHEERE - fe AR A R B
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Where Does the Data Come From? BEAC@N

. . Phase 2 - Task-Specific Instruction Tuning
Phase 1- Domain Knowledge Integration Historical Disease Outbreak News Contents
Publicly Available Documents

Nipah Virus Outbreak, Ebola Virus Outbreak, COVID-19 Pandemic,

( 3 \‘ AfricaCDC Kerala, India (2018) Congo (2018 - 2020) (2019 - Present)
’ y Cer r Disease Control
and Prevention ! Plague Outbreak, Dengue Fever Surge, Marburg Virus Outbreak, Mpox Outbreaks,
@ \ Madagascar (2017) Americas (2024) Rwanda (2024) (2022 - 2004)

\ 625 Documents
e Prompt Engineering
saee 7,008 Doc umg l Modd] Distillation @OpenAl

C
‘ 5.7 Billion
tokens i
1 528 Diocuments (48 GB) Extraction Task Severity Evaluation Task

469 701 Full P 2,152 Documents iz )
s / N =T & %
<966B aks — s HE="2 i RISK
PMC 8 264 Documents a8 H H Severity Evaluation
/ b o /) i, Key Info Extraction_
W i.Keplnfebxtraction [
N 4 15
A ¥
¢ R Y, World Health WIKIPEDIA | o__ _ . .
W e Free Encyclopedia — =
AA 3,_, Organization The Free Eneyeloped T = I Non-severity Evaluation Task
Source Evaluati Quality Evaluatio Urgency Evaluat

8 - BEACON Pandemic Llama &R g &R}

e M R E A I R R DL B e T HIET - B bR — b - v &
IR H BT Al 5F55mfE - BEACON BB S [EE#TT T —FEHb
fEAE > AL LLM fIR e AR MG RIS BRI ~ ¥
BEACON HyE By By ATtk ~ TfERE ~ meMiny Al HlET o S(E 7 8
PR HE LB (rationale) B | A R AGER S AV IREE » 7 (5 R AT 1% Ui 5 3] L
AR °
(1) FHENE » BEE/SREE
® 5 [H fE%5 4 (Pathogen Characteristics): &% AEFEHE? 246
BN EBIER? EE R ERIAVER? EE B AN SR s
YIrERARE T ?
® [EPREFEE LIRS (Clinical Impact): JiEBIES 2R EE?Z G
BohE -~ B NSRBI TR ? RO IR ERG Bk - KRE
= BRI AR 7
o {HEBIRE(Transmission Dynamics) @ {E B (22 s@/ TR/
) ~ RofH ~ RUHE ~ BEREM BN R -
o i HEH A [1[KZ(Geographic & Demographic Factors) : &[5
ERAMNE TR A BER? B4 RACmiE?
® ZHBE L 4iRE SI(Healthcare Capacity) : 2% /it & AR E AL »
Tbaae /) - EEMREEIEINN - EE RMHEITERIG A7
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® BUE ~ 1 ErESMNIN R (External Factors) : &2 G INELEL - BU6
AE ~ KEMEEEHEZERRET? 2EeFEEnalg - tg ST
FHRR? EOFEEBREHRHE - BRBEHEERER?
(2) wPEEDGE0 ¢ AT SR (LLM) B 5 5 [ B e A
S A B/ SRGIEER {R o LLM ZRIR[EE
® JHLEE (R AE R SIS R\ S 45 Ry (] ?
® IEE(RUIETAI A S RFE 2 8 ?
® 5[ FHVIPLE PR s il K B ?
BEACON & (IR SR EHYREER » 1 7RSI 7 BOIRE V45 >
iy —(E R RS B B T 0 B % BORH S (R 2R S NE T » [ o
Bl 2 BB 2R > WAEMZE PER - BrafyeraH Al AR E:
ST BRI ~ SCRFEE AR R G S S R B P B AR TR SR
iz -

4. BEACON 1y PandemlQ Llama #EZEIRGEE
BEACON BB raysipeahlE (E 9)F4E £ PandemlQ Llama f£%
TE B E AR S S S FE AR TS b 192w s A - BRE GPT-4o -
Llama-3.1-8B-Instruct S 75 A BB « St HECN 8 R —REE S EF > 1
EEPEHTE TN DRSO B AR SRR LEREE
Rt RE S MR A E BB AR A EE -

PandemIQ Llama 7rE 3 " B H &N SRR B R | > geit
HERENTIR IS ~ IS S R IB R ES - ThAE /1R B H D B EH Y
B HET TR G - (SRR RN R Ea S AR > iRRelE R B e
FFAREE - IEAD > R EFEAZCR R (Closed-ended) BB i E il (Open-ended)
BE B EEREES > AR NMERRIZEERNE - EESAFERE
HOAHEERIRCL - EEERN SRS B8 -

PandemIQ Llama 7£ =35 F1 ¥ HS MR F i E{E - HH Macro-F1 #Y<H
Fe U HEE - BRI T SRS ESM ) IR BT - mIEES s ER

B Ry E - BHENREEERARZMETR  RAERMESE RSN

A BURES ~ i - MERS ~  HIX SRR  MERIFE S H AT

BLA
TEEBERE -

12



Performance of PandemiQ Llama LLM BEAC@N

Biomedical Alert News and Disease (BAND) Multi-label Disease Event Classification

Macro-F1

éeo‘code Non-geodode

Closed-ended
—— GPT-40
Llama-3.1-8B-Instruct

| ! 6
icro- Weighted-
—e— DeepSeek Reasoner
—e— Llama-3.1-8B-Instruct
PandemlQ Llama —e— PandemlQ Llama

—%— BLOOM Baseline RoBERTa Baseline

9 » PandemIQ Llama EEEL At LLM 7£ Biomedical Alert News and Disease

NN

(BAND) 2 Multi-label Disease Event Classification ZZ7

5. BEACON Z &R R & HAE
BEACON HYRela2e i s B AR AL il e st Rkt B S il S 80
&im API~ LLM w2 B EEH - P —EH 81t - 1eE H i EE=E
AEIB G SRIEIE 24 - Hig G EZH API i ~ LLM Pipeline ~ &iklE ~ {7751]
%4i(queueing) ~ Retool & & 4REE /11 TRIEAERERC » G H AEHEEHE BT
FERBIEENSE - 5 R E R i 5 E#h -
(1) 2%t APl BEERIRIHAE
BEACON f#ff] Node.js API {F s 4 A& - BEFWCRIESE ~ 1A
LLM pipeline ~ 5 A& RHE R AT E R o FTARIE S Ll AMTY 240
(queue) - FH Python Agent S TR AR - B0F © SRR EE(Filtering) ~ &
sHzZHY (Information Extraction) ~ g7 EEfE 5 (L (Severity Scoring) ~ FrEHE
#7E(Recency Check) - Ak (rationale)Edif 2 - LLM #ESm5Eaiis > 280t
GHARIEIE 2 PostgreSQL FlHE » WHRHEAG SEAHEUT - Ry T HECREREM: -
BEACON API E sz =B B st - 5 LLM SToe s - mlEE A
fr¥ll(queue) » FET SRR IR AT -
(2) &Im{EFE : Retool 48 /A
Retool /2 BEACON HA & G EHY E 22 - FR LR —(E By e
TEE LLM SERCHVERGR R HEIAE SR - W H 4R ERT H #EA N HRS -
FAE AR AT ~ (RFE B SE Y 258 = s DA EEHIERSE pipeline
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