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IEEE GHTC 2020 zaenas

%% Virtual October 29 - November 1, 2020 E i
( IEEE Global Humanitarian Technology Conference E.EE =
B www.ieeeghtc.org

Welcome from the Conference Chair
A Cairde,

Céad Mile Failte romhaibh go I&ir to the 10th annual IEEE Global Humanitarian Technology Conference (GHTC) hoste:
Technology, and Technical Co-Sponsored by IEEE-USA, IEEE Consumer Technology Society, IEEE Engineering Medicir
and Energy Society and IEEE Smart Village, with continued Patronage by IEEE Humanitarian Activities Committee anc

IEEE GHTC brings together stakeholders from around the world sharing a common interest in addressing societa
Development Goals (SDGs), GHTC provides a platform for practitioners and researchers, technologists and engir
experiences, build capacity and facilitate relationship building.

This year's program features plenary panels focused on Celebrating the 10th Anniversary of IEEE GHTC, “Technolog!
access” and "IEEE HAC COVID Response”. These panels are complemented by parallel tracks showcasing professio
Disaster Mitigation, Water and Sanitation, and other Sustainable Development related topics.

As this year’s conference is entirely online, Unconference Networking Sessions are particularly important, to faci
knowledge sharing. Our objective as a Community is to be inclusive, allowing delegates to influence topics and issue
USA President for seeding and moderating discussion on Diversity and Inclusion in Engineering in one of these Unconi

Keynote speakers this year include Toshi Fukuda, IEEE President, Kathy Land, IEEE President-Elect and Melissa Sassi,

1 IEEE B 2B N EFERAMAGHEIEA SR G R B
BRI ¢ IEEERIFR 22K A28 £ 2 R g i)
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FEEEEHE (SDG) » HEBHY i b Dl er » S NI+ Er kR, -
HIEEEE o BIEEANBFVIRAE ~ £t A BRI TAZARILL SRR E
BRI AE P 6 o ERIERIE - SEEET) > TR -

Sponsors Sponsors

Organizational Patrons

arian Activities Co {13
s s stre i o
£ v stal v s i in
IEEE e darsopmect i omartods

rian
technology-related activities around the warld. IEEE

Technical Sponsors

IEEEXUSA .,

- ) HAC faciiitates necessary education and training. Our vision is 10 seive the U.S. IEEE member CTSOC
Humanitarian Activities builds. strategic partnerships, provides funding for by being the technical professional's best ooyeymen TecHNOLOGY SOCIETY
Commiltee projects and events and supports IEEE SIGHT (Special resource for_ ﬂ_clucung lifelong career v nfxlwly
Interest Group cn Humanitarian Technology] and by providing o on policies
- that promote U.S. pi
activities.

g
\/ -@
EMB W\
—<0 MTT-S

IEEE Engineering Medicine & Diology Society  IEEE Microwave Theary & Techniques Society

IEEE Seattle Section
http://ieee-seattie.on

Individual Patrons
Joe Decuir Jan Carel Diehi

Sponsors

4 IEEE

S Aot villager

Power a Village, Empower Community

|
ks

IEEE Seattle Section

Region

6 ¥ \
' \ '
IEEE Region 6 ' B
SOCIAL IMPLICATIONS
)F TECHNOLOGY

IEEE

IEEE GHTC 2020 Program
IEEE GHTC 2020 Program 3

B 2 SREREAr
(BRI © RgFM > 2020)
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Batteries (x12) Inverter AC Distribution Box

600 Ah 5000 W
, DC Distribution Box
-
100A DC 48V Breaker
Breaker 10A Branch
AC 230V 40A GFCI Breaker —0 AC
100A Main Breaker ouT1
Breaker e
10A Branch
Breaker —O0
SPD

|||—

40APV |
Breaker
Charge
Controller CCGX Control
40A 3-1 MC4 Panel
Connectors

PuiBy3

Solar Panels (3x6)

5 kWp Router

7 EEEEEILE T A4
(BRIAGE © Hove. E.V et al., 2020)
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(BRIAE © Sreeraj, S. S. et al., 2020)
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H B/ NESHG) R & 7 i A FIHES - DEE T A [E SRS
Z B AR ~ il o RIRFROK > BRI FORE R R 1iAeH
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Cloud Layer

Database

Fog Layer

Maobile ‘ i
Phone Talblet D I ‘s\l

— Mobile Compliter x

A f Phone System Tablet

1

|
N
‘ Admin

Group Head Cluster Head

Members

11 B BI/NH(SHG) Y41 7 N 2 4 2458
(BRIAJR  Sreeraj, S. S. et al., 2020)

26



% & (Fog layer) IR FRFTA VMBI AR - S ETHE
FHE R (ISR IELE - BHFY EH B/ INE(SHG) & H # e ins
{ElZH(Group) R MR A KRS - 1 AN H S 42 B BN 5 A3
B WL T2 20 E G EET HB/NE(SHG)
H ¥ EBIFT AR E S EER - ERRE TZHE#T > TRA
BETAREEZ ZREE - BRIV E AT % e s B T
FUHE—053M7 o W DA E ORI 2 A0S - AIBREORME - AE
BV RIBE A - B 0 —BEREARERTEEAES
fiir etk o] DUEHUE AR TS - iSRS iR R @ a e SO
Ak
Z A E P E A AmritaSREEAE T 5 ¥ 2 4 1 T4 B2
Al FAFT A A A S EEAVEE H Y - B RS FH -
TR RS e {5 FH EE R Y Web fE FHAZ X058 AR [E]4H(Group) » JEFF4H
REREEAN - BB (Cluste) BT A ~ XEFEEFEHER} -
Hitpk BT MEREATEEEEE AR BEMEFHEER -
SHGH YR BRI A sE A A HAHFF AR ~ HAE A &R > A
S EF LA R AL By st A& o
EEEIREFHBE BT H RN BT B = E A
T XFHRATTE - ARG B RS T LU T
i ELDRE DURAMAT (S 32 A8t > B oA SO0 A &/ THiE
T (User Interface Design, UD)Y/TE (S EAE » (FEFEAN
RO BA k050 5 e DAGE F FE A AE X -
3. BEETEK
T ERGTELRA T FEE 12)
® ZNEREE: HBh/NHSHG) R B RN /1M220-705% 2 [ -
Hl TR RO S - DR = (F T TEhE (S E AR
LEERIN M - FEFRR VR T =0 FEE B A R ERAEA
REIHI(HE R & By A B -
® EWHIEEAE N EEGET (UDskat © (% FLm e At
R R > (EHE AR E S > BT T (&
TIGEHE - FREFRAEEAE CE I HEE SRS
MIEEK > B0 - SRERE = 3E -
® INRE  WHEARB/VBOHR FENETE  SRARER BITE
AR -
o EFHEEFIEHARBIESMFA  KigEER iR

27



H ( Technology Acceptance Model ,ETAM ) Py » B H 5 &

{5 R Rt A B FHE R 2 B g Y B MR 2 M » &

FHE EL 275 F (Perceived Usefulness) H JELEI 25 5 {55 F (Perceived

Ease of Use)li<f » iREBEEMFISE FHZ 2450 - BEINIRLETA A RY2

1 28 PR 22 02 (5 1 (Trust) FIHE B H AE (8 I & Fr f8 Thse

(Functionality) ©

(1) B EEEEIFEEENNZE BRI A
SRV E R - WSRE A T ez FE AR Ut My
{EIRE AR - I B vl LAERERFT A V& B A B 48RS 2
HAJEE - 98 CASEE BH N LS (A 4E EERTT £ %0y
BIEFIRCI R Z 2 B ilr B A E AR E18] -

(2) gkt : e ERE AR (L B AR R E AR DAL - W
REAGHAREEFTALTFRIIZNAE - AT gE ik
TT R - g 4T (L E AR 245 - B SR R
ENEFER RE S 2 A2 (EE AR -
> BEREEER : —(E AR E C AT LAEH R 4R09E

& > BURT L Z G0 B RO(E FHAVAERE -
> BOEREE W RAREECEA - RS
AR IR 25 - RIRAFE M A% -

{8 R

(EFE R (P B f BRI ) th a2

ThRER - 5 -

(1) FERfTESEENSE  FARTEIEEN AR
PEZTEEEEMREL > IEEIREEN -

(2) e BN TR A R R e At (R R - AT RS
GIE A EE B ERRE R - 2 A EEEERN
FREANERHVE T o ERIE R IA AR A - ERF
A B S SR R N A BT R - SRRl €0 U7 580
HREEZREAOE -

28



3

. e
=58
Perceived Efﬁ%@
B |

Features -
N
_fBAME Behavioral Actual System
— _Intentio .
Arieien it 2R
A

Self efﬁca% L

sl -
EE | Experience with

Less Complexity |- mobile Usage
IR RN '
TTEh B (E 00 H 4

12 B 48R R T FEVE A TR
(BRI © A4 E15% H Sreeraj, S. S. et al., 2020)
4. DMFERE R LOHISEETREE

Y aa g T E R T LA R ARRIE RS /st » 3t

M EIFE -

® VFEGNEENESE AT HFt B HE T H) B2
[ REEEHE) - e A EGES S E i - B =
LB SN TR R R I NMEEE S > ta] DI AR E A
FEZ -

o FEEEENEHEMHS (ANt aHEETE S
TEFEREZF - IRADEHATISREAHE -

® VX NREFEMAE S  HESH SR sEE i)
IR A S E /N EE S 2000 - T EBI{EAELE CHIEE
SEHEMAES - BT GEE 13) -

29



13 ERERERAEEMN TS
(BR}ARJE © Sreeraj, S. S. et al., 2020)

® A TFRNIR/NTRRGT - BT RGRI T B ey 7 (A
SE R B A G RS RER ] - B L (i B e D
R EFFEIIAE > (] USRI PR B EIRE - %
(& GyRERIHIIRE - S5 R RE L AL -

® B REE + K T BHERS  TMIEIRE2MRGFEX
G - IEHBIINEHE AN BER S G R ESRE - e (E
R A e B A i DR DRGSR -

® EREEHIK : FHEEE BIER 20715 » N LIS R
TR Z RS > B EE ARG - R &R P
REWTE RS REES - SRR & EEREAHE - B
BRI - R EUE R RS o BB E A A

® ST IR | BB R R ST EIATIEE - FIRNRERE T
AVEREEHE RO > et A IR A -
A SERANEERM - (EAEERRAER > FBRE
(Group) EEREERRZ ~ ZEMEM TAF - A &AW ASERGEE
14) -

30



NULLAIV

I
il

n
2
3
T

14 S fmis s st
(BRIAJE © Sreeraj, S. S. et al., 2020)

& b RERAGGHERFT R S risst - BORsHEA 30 8
GH > R ~ SR RS 22 Bl 1 R
HfEZ AR SR E AR - B RNEEEEK
o EiE DT E AR SR EE A E R ety - 1]
TERBUFFSE A AR SRERAEA 2% -

31



=~ EPMRSREENG EEEBERABIR I ES

B&ET - B Em AR E RS 371 REAKE - WiE
BT BRI ARG T - BBEsi - REMAEHRL - K T EEAM
nh FRERENERRIGERL - fld0 - NS - AR hzesds
PR BORCETREY - ARZEE A SR (Text Mining) ~ H 284G S a
(Natural Language Processing, NLP) f{fy > &% —fEERHNEUT %
LLE@J/ B8 2 ERE N 4Ers s N (BlE8 R ICaafE2 =) » 4S5 1%

BB TTEKEEA A IER - (e S EAEnE R I H A K E
7% RAHYEEH

AR BT E ER G 1] 5 ‘)\%?F'Hﬁ%&ﬁzﬁg IEEELEE AR
HYEEN « itk es 28 e » RN BN (T E
BL W ESCEN NS T8 e HRE R &R GER 15
& 16) » ML TO%HYEMEE GEE 3) - IHFT4SREUR - iEEAIN
sl 45 LBl EAHRANY SCEEGEE 17) > AT a] DA AR BEAFHY
Br 77 - WA B Ak feaR AR AU AR B R - SCF o SRR AH IR 48 S
FSRERHETD - ATEAELIURHY TIE HIES A VAR -

32



EPEFHIES MBI A

Frontier Based Random Search
Querying Querying

N/

e FRPNEE JRFRISCEMIER MRS
‘Word Tokenizing LD“‘ercs.lse Non-alphabetic Stopword Removal
= Conversion character removal
Y

Create queries for the

Crawling the web with

Y

crawler

queries until article is

eV ot

TNECCEHRDCE Bl AR SO

4| Data Cleaning of parsed
>

articles

s TR A B

FrEAS R

A

SR EE A

Downloading hazard Filtering relevant
related articles A articles
A

Exclusionary keywords

HRR R T

String Matching »

Algorithm

|

Hazard related keywords
from ontology

AgGE S BlE
EHRRAER

15 BNt B4R E K EBRRBIB Y ESGETIBE
(BRIRE © A5 EIEEE Gopal, L. S. et al., 2020)

33




OWSEERDE SRR

BOSEEEA

EE L SRl

PEtARAL  BER HEET

K-Nearest
Neighbor

Support Vector
Machines

Multi Layer
Perceptron

Logistic
Regression

Random
Forest

Naive Bayes

Nl

Labels

R

New Text

F

Data Preprocessing

Data Cleaning

Data Vectorization

Bt

Training Set

Model Training

—>» Model Validation > Best Model
JIRRERHE ALK i BEREG Bl

/7
\

Testing Set

HECERHEE

Y

Fhl T

Data Preprocessing

oy Ekt

Data Cleaning
g

Data Vectorization

HrhHE b

Predictive Model

TR

A4

Expected Label

TEHAAY

ki ]

16 B i%as 22 V4R E KEE T RBE AV RiBE
(BRIRE © A5 EIEEE Gopal, L. S. et al., 2020)

34




SEREUR - aaf2sUnT AR 2020 F8&RAVARIBES) ~ /KM R
e EE TR SCESL 211 ATEER -

Number of Articles vs Hazard Type

Landslide

Flood

E: Landslide/Rain
§ Flood,/Rain

Landslide,/Flood

Landslide/Flood
/Rain

None
0 25 50 -5 100

Number of Articles

B 17 fAs 2 Caai2=\TaEE 2020 8% K EMH CEER I
(ERIFE @ Gopal, L. S. et al., 2020)

R 3 XA EEERESR B KB AR s AEZ L

HEE | wFeHE | BEE fl (&R FRHEEE AE=R
M Best Accuracy Precision FI Precision Recall
n-gram Recall)

HTHEEE | bi-gram 75% 53% 68% 45%
=

Y= bi-gram 69% 69% 100% 5%
%

@R | bi-gram 77% 58% 72% 49%
a

#EHE[0|FF | Uni-gram 72% 24% 97% 13%

HEZHBE | bi-gram 72% 21% 98% 12%
Hr

(ZRIIETE © Gopal, L. S. et al., 2020)

35




B .

DR

ARG RR S BRI 2 @K P Z 2T R0 - BRET40 (e

AT EZRH R APIFI A L& ZEF i nT 22 ple (B b A JHrEHE
YRS EEE i R SRER BT ST U B I E R R UIRHR -
ERSF SR 2GRS

— D8
() SRS I B R A S R SRR A S

(=)

RENEBHE TIHE

AR T E R 2 P B BT B B R B R
EHig > TEESREAENEERBS S AR - SR EEES
HEEAOK - BAAFEEEMRBEMIEK B B
WSRFTERSY » BB & BT - R DHBE S st 2 -
S REENER - ARG > BRESHBREREE ) T
e -

AR %% EE G S SO SR SER
SORILTURA S A o SRR - TG M E B
A RBHOEREN (PV) RIBEELMATE  FEENE
] REI SRS RS R BRI TAT 200 A - RIEEIFIS AT
BERREN (PV) MEBEEERERIRERESI  a8E
HAFIER SRS VA R AR ER - TS EREE SE
PR BRI & R AT AT A S M R B A
AT W AAR AR ERETE S B E TR R
I e T -

RER SRR ER R - BRSNS
BEAREARY B R HRRE

ARG B REE 2004 IR  F S B ATSREL
FFALERAL T AmritaSREE 20 £ /ML SR AR & (T B F BB
ARG T AR AT BIh I 30 6 B BEI2 6]
FELC IS B AR - SIS A T ST AEE ¢ (A%
S ERG R B s R E R - SRR KEG
RS RV BRI A S - SRS - R -
T BRSO E SR R S I -

B RIS e S B B P AT Sl - (A2t

36



BEREEMNEANIESERERPEAE - SEHER - WG
B 2 Bt SRR B - B RN REHE A - &
PR Z R E AR TR EHadhs - A aES
RARAKFFSE N BEE A2 -

(2) ENHESREENR FEHRBBES - REREHMAEEERAR
‘EME SRE RGN - TERT R BS I FIGE R

AT e RN s S T 18R K EBRREIRE 5 EH

R (Text Mining) ~ HZAZESEEH (Natural Language Processing,
NLP) £efi - 2% 5B 2S¢ EE N AE4Eis e A - &S ot
BIERERERTAZETIER - e SFEagni 2 I 5 2R K E
HRAFVERN » BEATZEF] 70%LL E 2 MRS - (HEHdER AR 2 A0
TRV 50%DL b2 3 FRMG & ERE I SRE R0 - "%
FE LM B TR PSS A AN FEORISE SR - AH R RS R S B T AT %
ERREI s SRR 2 -

37



- ER

REHAEENER  WEFFAE AR RER S 2
R e PR T 5 PR R B (TR ORI 22 »
P STHES) T 108-111 4FREEEH LR 22 RTRe & T\ T R 3%
BT ) 0 AT DURBIEEE AN ALL RIS -
%

S R A R B R e S B LB A IR & T
AT RIS
HTIL © o RIS
R ¢ PG
AR ¢ 4

KL ErHRENE AmritaSREE 2214 [ BN R P 8 5
BRI B AR TR T A SR A AR 7
% SRTHIEHE 30 G B IS B LS B A A, T
BB KT - BT A e B AR R SR
> GRS » SR BB S R B » BLREER
R P TR L P AR - (SRR SR B R LR (e
e N\ TR R A 28 -

38



fifgt— - GERBRIE

Conference Schedule

NOTE: All Times are Pacific Time - Add 3 hours for ET and 7 hours for GMT

Thursday, October 29
Time Room 1 Room 2 Room 3
08-:00- W1: Workshop 1:
09:00 | Sustainobie Project Design
09:00- Consigdering COVID-19 W2: Waorkshop 2: Mochine W3: Workshop 3 Fundomentals
12:00 Pondemic Learning for Social Good of Off-Grid Electrical Systems
12:00- .. )
1300 TH-L: Lunch break
13:00-
n H fim o rdalid
1320 Plenary: CO: Conference Overview
13:30- TH-H1: Health Session 1= | TH-ACEL: Affardabi dci [TH-WASH 1: Water and Sanitotion
14:30 “Hl: Dealth session L. TR-ALEL: Alforgoble and LAl 1. witer Quolity ond Treatment
Ty Promoting Health Caore  |Energy 1: Energy for Cooking &
- Delivery Agriculture
15:30
15:35-
_Pp P i ith IEEE Presi
16:45 TH-PP: Opening Session with [EEE Presidents
17:00-
19:00 SPC: Student Poster Competition
Friday, October 30
Time Raom 1 | Room 2 Room 3
08:00- F-PL1: PANEL: 'Technology-enabled dimb up the demand-driven enengy lodder:
09:00 Interoperability, Growth, All-occess”
09:10- F-H2: Heolth Session 2: | F-ACEZ: Affordabl 4ot F-WASH2: Waoter ond Sanitation 2:
10:50 ) H | ’ #er_ O5E ONg LB | pponitoring, Data ond Evidence
Y Supparting Diognosis and | Energy 2: Wind Energy and
) Treatment Microgrids
11:30
11:30-
-L: Lunc) 2,
12415 F-L: Lunch Bregk
: Coi ity o
12:20- F-CC1 Cn.".lnect vity and
_ ) _ Connection 1: Remote
14:20 F-H3: Health Session 3: | F-ACE3: Affordoble and Clean .
Diggnosis Energy 3: Field Experiences —
14:20- I —
14:40
_— F-CCM: Networking Sessions
15'.}_{' F-HN: Networking Sessions| F-ACEN: Networking Sessions
14:50- . . ) ) . )
15:10 F-EPICS: ERICS in IEEE - empowering students soive local community problems

IEEE GHTLC 2020 Program
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Conference Schedule

Saturday, October 31
Time Room 1 Room 2 Room 3
. . - : Agricuiture 1: : | iwil
0800 | SA-H&: Health Sessian d- SA .f’-.E].. Agricuiture 1 E-P.-CCEI C-:v.n':'ern i
- . irrigotion and Water Communication 2: Behavioral
10:00 Medical Technology —.
Manogement Pattern Recognition
10:10-
SA-PL1: PAMNEL: [EEE HAC COVID Response
11:10
11:10-
= = [ o
12:00 SA-L: Lunch Break
:;_13{;[;- ANMY: GHTC 10th Anniversary Celebration
13:40- SA-CC3: l_‘?c-n."j'err.'r.'
) ) . Communicotion 3: image
15:00 | SA-HS: Health Session 5: |SA-AG2: Agriceltire 2: Context - . Techniow
Assistive Solutions Approprigte Technology —_—
1500- | = .
15:20
15:30- SA-HN: Network SA-CCN: Netwaorking Sessions
. “HN: Netwarkin
§ M SA-AGN: Networking Sessions
16:00 Sessions
15:30-
16:30 SA-DV: Diversity and Inclusion in Engineering
Sunday All Times are Pacific Time - Add 3 hours for ET and 8 houwrs for GMT
Sunday, November 1
Time Room 1 Room 2 Room 3
SU-UN1: Other LN 5DGs 1
0&8:00- % SU-AG3: Agriculture 3: Gender| SU-DMI1: Disaster Mitigation I:
Decent Work and Economid ) . . . . ) L
09:30 Eguity and Nutrition Innovating Service Deilivery in Crisis
Growth
) ) SU-CCA: Conmectivity and ) e
SU-UN2: Other UN SDGs 2: =SOOECEVANE | o1).DM2: Disaster Mitigation 2:
0940 ) Communication 4: .
Technology and - . . . Communications gnd Remaote
11:00 Development Technologies for Human Semsin
e Scignces e
11:00-
12:00 SU-L: Lunch Break
12:00- - .
13:00 CLO5: Closing Session & Keynote
13:10- SU-DM3: Disagster Mitigotion 3:
14:30 |SU-UN3: Other UN 5DGs 3: Datg-Oriented [ntensentions
14:30- Lrisis Response ) )
14:50 SU-ED: Quality Education
14:50-
15:30

IEEE GHTC 2020 Program
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IEEE Global Humanitarian Technology Conference(GHTC) Program (2020).

Hove. E.V., Cleve, C. V., Mobley, A., Janko, S., Plum, A., Zamudio, A., Schmaltz, J.,
Nollette, J., Hampton, J , & Johnson, N. G. (2020, October).Rapidly Deployable
Containerized Medical Clinic for Refugee Settings. In IEEE Advancing Technology
for Huamnity. 2020 IEEE Global Humanitarian Technology Conference (pp.59-66).

Sreeraj, S. S.., Unnikrishnan A., Vishnu K, Kennith N. E, Sruthy A., & Ramesh, M.V.
(2020, October). Empowerment of Women Self Help Groups:Human Centered
Design of a Participatory IoT solution. In IEEE Advancing Technology for Huamnity.
2020 IEEE Global Humanitarian Technology Conference (pp.613-620)

Gopal, L. S., Prabha, R., Pullarkatt, D., Ramesh, M. V. (2020, October). Machine Learning
based Classification of Online News Data for Disaster Management. 2020 IEEE
Global Humanitarian Technology Conference (pp.652-659)
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