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ACT- ASU Coordination Tracker
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Objectives and Challenges

X QObjectives:

U Study and document shortfalls of existing crowdsourcing
applicationswith respectto data limitations, rapid feature
implementation, and event response.

U Research, develop, and demonstrate a prototype event
response coordination system to facilitate multi
organization response (military, governments, NGOs, etc.) to
an event such as a disaster.

u Document new approaches for effective communication
and streanlined coordination between relief organizations.

x Challenges:

U Keeping pace with new technologies and applications.

U Understanding limitations of crowdsourced data.

U Obtaining subject matter expeaitf@edback for developing
novel strategies to maximiztne utility of cowdsourced
data to disaster relief coordinatefforts.



Customers and Potential Users

x Navy, US militarygovernments, and NGOs.

X |ndustry, schoolsand communities(for non-
emergency evenjs

X Government scientific research laboratori@erking
at addressing national issues of societies in transition
andinterpreting current situation



Impact

x Save lives and improve quality of life for disaster victims by
providing the ability to address the disaster relief
coordination problem better, fasterand cheaper with
flexibility to integrate componerstfrom our partners.

U Better

Visualizeapproximateresource quantities obtained
from user request reportshrough data mining and
machine learning approaels Gve a global view of
the resource distribution to facilitate responders
allocating their budget

U Faster
Cluster resource quantities based lmeation Enable
contributors to respond @ a number of requesti
closeproximity, as ainglecluster.

U Cheaper
Increase coordination efficiency. Avoid duplicate
responses to request Reduce transportation
expensa caused by inefficient coordination.
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DMML Approach

U Understand existing technologies and limitations
U Identify shortfalls irreal world implementations
U Desigrproof-of-concept applicatios

U Build a collaboratioftonducive platform



System Architecture

Four Modules:
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Request Collection

Crowdsourcing & Groupsourcing

G = 5
Report An Incident Sumbit A Request
Title: Category: Priority: Category:
Food v 1 (Highest) v Food
Report Description: Quantity:
* | K-Pound(s) |¥
Priority:
1 (Highest) v
Select a location: latitude 52606049975173086 | longitude 1.2903442047536373
Select a location: latitude |52 606049975173086 longitude 1.2903442047536373
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Security Code:
Security Code: Requester Name: Phone Number:
; o 12 p B

Reporter Name: Phone Number: -
Ky y B

Relief organizations need two types of requesexjuests from crowds
(crowdsourcing) and requests from groups (groupsourcing).
Crowdsourcing refers to requests submitted by people (e.g. victims,
volunteers) who are not from certified organizations. Crowdsourced
data from disaster scenes are valuableg ftamage assessment and
decision making. However, these data are usually subjective, nmdy, a
can be inaccurate. IGupsourcing requests originate from responding
organizations such athe United Natiors, Red Cross, etc. The key
difference between thesetwo types of requests is the level of
trustworthiness. Requests from the relief organizations are more likely
to beobjective and accurate compared to those from the crowd.
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Request Collection

Qutsourcing

UplOEld A Flle UPLOADING INSTRUCTIONS

Organization Name:
ONR 3

Real Name:
E-Mail Address:
Phone Number:

Category:
Twitter Request @ 0ther Reguest Water |Z| Resource =

File Description:

Upload A File:

Filename: | Choose File | Mo file chosen
Security Code:

7 PNV

Relief organizationare able to upload multipleequests as a file

0 KNP dzFFke NV Qi @ ¢ K2aS NBIdzSada O2dz F
part organization, such as Ushahidi or TwitiRequess uploaded in

this way would be considered as verified crowdsourcing data and

stored in ACT database for furthanalysis.



RequestAnalysis

Data Preprocessing

Incident Reports
submitted by public

haiti.ushahidi.com / haiti.ushahidi.com <

Application ‘ data

Upload to event
coordination
database

Event
Coordination
Database

Visualization

Data mining
techniques
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The left picture shows an example of a crisis map with requegtetable
water. Each green node represents an individual water reqnesteach
red node represents a request cluster, which consists of multiple individual
requests (or additional request clusters) that are geographically close to
each other. The number and the node size of each individual request
representghe requested ugntity. For example, 113 (left picture) means
this request asks for 1,180 gallors of water in that region. Individual
requests in each cluster cée further explored by zoominip (right
picture).
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RequestAnalysis

Keywords &CategoryAnnotation

TWitteI' Request LlSt KEYWORDS GRAPH ~ CATEGORY GRAPH  TWEETS SCATTER PLOT

D Content Key Words Category Location City
A wise man said: dictators have served because they are
1 |wronged, King of people longing for freedom. Meanings people Water |Z| 35.029614, 38.464426 MNIA
... http:/it.co/xKNH20Ze # Syria Food
|
RT @ AboFlan: letter sent by a friend named mother or Shelter
2 |[Rami from Syria and squinted stronger only by God, no water Fuel 0.0,0.0 N/A
[water, no electricity. no gas # Syria http://t.co/... Medical assistance
Trapped person |
RT @ AboFlan: letter sent by a friend named mother or Hygiene
3 |Rami from Syria and squinted stronger only by God, no water Water 0.0,0.0 MNIA
[water, no electricity. no gas # Syria http://t.co/...

TWitteI' Request LlSt KEYWORDS GRAPH  CATEGORY GRAPH  TWEETS SCATTER PLOT

D Content Key Words Category Location City

|4 wise man said: dictators have served because they
1 |jare wronged, King of people longing for freedom. peaple Shelter 35.029614, 38.464426 NIA
Meanings ... http:/t.co/xKNH20Ze # Syria

RT @ AboFlan: letter sent by a friend named mother

or Rami from Syria and squinted stronger only by ;
Z God, no water, no electricity. no gas # Syria wated 1 hood 2,00 RUA
http-/it.col...
|
RT @ AboFlan: letter sent by a fiend named mother
3 |er Rami from Syria and squinted stronger only by water Water 0.0 0.0 NIA

God, no water, no electricity. no gas # Syria
http:/it.col...

The data mining model in ACT could do a preliminary request analysis
on raw request data, which extracts the keywords and category for each
request. The results wilhen belisted on the ACT request list, with an
annotation function for reviewer to cortabe corresponding keywords
and categoryThe corrected information will be considered as human
knowledge for further improvement of the data mining model.
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RequestAnalysis

KeywordsGraph

Medical Assistance

Add a Node
Node
name

o patient
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hospital

negd
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The keywords graph visualizes the keywords relationships among the
request datalt is used to discover frequent keywords patterns and
category representatisrior improving thedata mining modellt also
allows the data expects to add connections betwegwords therefore
modify the relationships and keyword weights for better data analysis.

11



RequestAnalysis

Cateqory Graph

Request Category Evolution

Go Back

Request Category
Area Chart

This Area Chart shows the category
distribution of the tweets at different
time points.

Left-click a Stack to apply a filter to
it.

Right-click to restore all stacks.

Click the Update button to update
the data by another time period

W lMedical assistance
Water

W Fuel

W Shelter

W Food

W Trapped person

Next Period

Previous
Period

2011-12-01

Request Category
Area Chart

This Area Chart shows the category
distribution of the tweets at different
time points.

Left-click a Stack to apply a filter to
it

Right-click to restore all stacks

Click the Update button to update
the data by another time period

M Medical assistance
W Water

[ Fuel

W Shelter

W Food

M Trapped person

Next Period

Previous
Period

2011-12-10  2011-12-11  2011-12-12  2011- 2011-12-14

The category graph showerequestategory evolutiomver a period
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RequestAnalysis

Scatter Plot{under development)

Scatter Plot

Go Back

15 Tweets Content Label -+
Awise man said dictators have H
served because they are wronged
King of people longing for freedom
Meanings hitp t co xKNH OZe Syria
RT AboFlan letter sent by a friend
named mother or Rami from Syria
and squinted stronger only by God 0
no water no electricity no gas Syria
hitp t co
Aljazeera syria President Bashar Al
0 = 20 fe’ Assad reviewed with a delegation
':'»F_ QA of Muslim scholars gatheredin 0
e 4] Lebanon or afternoon httptco b B
A mar alarabiya

Aljazeera syria President Bashar Al
& Assad reviewed with a delegation
a "';} 2| of Muslim scholars gatheredin 0
10 1 3 Lebanon or afternoon http tco d
- JOXZxd mar alarabiya

Q Aljazeera syria President Bashar Al
{ s & Assad reviewed with a delegation
-15 - of Muslim scholars gatheredin 0
Lebanon or afternoon hitp t co kQ
a ZLwQ mar alarabiya

RT ALMJHOL AboFlan” message
sent by a friend named mother or
Rami from Syria squinted and o
stronger only by God no water no
electricity no gas Syria hit

RT Anasnuri Swria n leasa

[
Re-cluster

The scatter plot is an active learning model in ACT for request
classification.Each request is plotted on thed2figure based on its
content. Initially clustering method is utilized to get the initial category
information for eachrequest without expert participanthen a small
number of requests that have the highest probability of being incorrectly
classified detected by background algorithare selected for experts to
label. After that, requests will be-odassifiedautomaticallyagain.This
process willperformiteratively until certainrequirements are methe
scatter plot utilize both data mining algorithm and human knowledge to
help cagkgorize the request datayhich attempts to solve the

classificationproblemof largescale dataset without groutrdith.
13



Response

Response via Map
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ASU Disaster Relief System

Relief coordination event map
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Coordination

l Request Status
: Available In Relief Package During Delivery Delivered
h&?elease to map by resf&onder— | .
OO. O Refief ® O
- @ OO ' Respond y. Deliver > . O ®
Q Q Q Pac .ége O ©) O
D O@® @ =
L-Release to map after 24 Rours s—

Upper Layer: Available Requests

Middle Layer: Responded Requests

Downer Layer: Fulfilled Requests

ACT Crisis Map

Each request is in one of four statésa v ai |fiaibnl ewr, dice s s 0O
del i vengel i vAfterendcessary preprocessing, submitted
requests are placed into the requests pool. Requests becamea i | a b | e
and visualized in the crisis map. If a request is selected by an
organization, its state changesito n p r. ohe eeguest becomes
Aaval &agan if it is not addressed within 24 hours. The request
state changes i®i n d eil the vequested resource is muteto the

final destination. Finally, the state changesitd e | i Vf the reqiiast

is fulfilled.
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Situation Awareness

The following statistics give insights into the relief effort:

U Current request delivery status

U Spatialtemporal distribution of requests

U Distribution of contributed resource types of each organization

Current Status of Water Requirement Past Response to Water Requirement

An example of statistical reporting is shown in figure above. The pie
chartrepresents an example of detailed water requests. Note that 10% of
the requestare not fulfilled. Thebar graph represents the water delivery

at a 10day resolution in an earthckm for the Red Cross and United
Nations.
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User Access Control

Five kinds of user roles

U System Administrator
U Advanced Organization
U Ordinary Organization
U Advanced Wer

U Ordinary $er
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