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ACT - ASU Coordination Tracker 

February 2010 to Present 

Homepage: http://alive-dev.asu.edu/homepage 

 

 

ACT is a disaster relief coordination system for intelligent 

decision making and enhanced coordination among 

government and non-government organizations. 

http://alive-dev.asu.edu/homepage
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Objectives and Challenges 

× Objectives: 
ü  Study and document shortfalls of existing crowdsourcing 

applications with respect to data limitations, rapid feature 

implementation, and event response.   

ü  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.  

ü  Document new approaches for effective communication 

and streamlined coordination between relief organizations.  

 

 

× Challenges: 
ü Keeping pace with new technologies and applications.  

ü Understanding limitations of crowdsourced data. 

ü Obtaining subject matter expertǎΩ feedback for developing 

novel strategies to maximize the utility of crowdsourced 

data to disaster relief coordinate efforts. 
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Customers and Potential Users 

 

×  Navy, US military, governments, and NGOs. 

 

×  Industry, schools, and communities (for non-

emergency events). 

 

×  Government scientific research laboratories working 

at addressing national issues of societies in transition 

and interpreting current situation. 
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Impact 

× Save lives and improve quality of life for disaster victims by 

providing the ability to address the disaster relief 

coordination problem better, faster, and cheaper with 

flexibility to integrate components from our partners.  

ü Better 

Visualize approximate resource quantities obtained 

from user request reports through data mining and 

machine learning approaches. Give a global view of 

the resource distribution to facilitate responders 

allocating their budgets. 

ü  Faster 

Cluster resource quantities based on location. Enable 

contributors to respond to a number of requests in 

close proximity, as a single cluster.  

ü  Cheaper 

Increase coordination efficiency. Avoid duplicate 

responses to requests. Reduce transportation 

expenses caused by inefficient coordination. 
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DMML Approach 

 

ü  Understand existing technologies and limitations 

 

ü Identify shortfalls in real world implementations 

 

ü Design proof-of-concept applications 

 

ü Build a collaboration-conducive platform 
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System Architecture 

  Four Modules: 

×  Request Collection 

×  Request Analysis 

×  Response  

×  Coordination 

×  Situation Awareness 
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Request Collection 

Crowdsourcing & Groupsourcing 

 
Relief organizations need two types of requests: requests 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 valuable for damage assessment and 
decision making. However, these data are usually subjective, noisy, and 
can be inaccurate. Groupsourcing requests originate from responding 
organizations such as the United Nations, Red Cross, etc. The key 
difference between these two types of requests is the level of 
trustworthiness. Requests from the relief organizations are more likely 
to be objective and accurate compared to those from the crowd.  
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Request Collection 

Outsourcing 

 
Relief organizations are able to upload multiple requests as a file 

ǘƘǊƻǳƎƘ άŀŎǘ-ŦƻǊƳŀǘέΦ ¢ƘƻǎŜ ǊŜǉǳŜǎǘǎ ŎƻǳƭŘ ōŜ ŎƻƭƭŜŎǘŜŘ ŦǊƻƳ ǘƘŜ ǘƘƛǊŘ 

part organization, such as Ushahidi or Twitter. Requests uploaded in 

this way would be considered as verified crowdsourcing data and 

stored in ACT database for further analysis. 
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Request Analysis 

Data Preprocessing 

 

 

 

 

Visualization 

 
The left picture shows an example of a crisis map with requests for potable 

water. Each green node represents an individual water request, and each 

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 

represents the requested quantity. For example, 113 (left picture) means 

this request asks for 113,000 gallons of water in that region. Individual 

requests in each cluster can be further explored by zooming in (right 

picture). 

haiti.ushahidi.com

ApplicationIncident Reports 

submitted by public

haiti.ushahidi.com
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Request Analysis 

Keywords & Category Annotation 

 

 
 

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 will then be listed on the ACT request list, with an 

annotation function for reviewer to correct the corresponding keywords 

and category. The corrected information will be considered as human 

knowledge for further improvement of the data mining model. 
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Request Analysis 

Keywords Graph 

 
 

The keywords graph visualizes the keywords relationships among the 

request data. It is used to discover frequent keywords patterns and 

category representations for improving the data mining model. It also 

allows the data expects to add connections between keywords therefore 

modify the relationships and keyword weights for better data analysis.     
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Request Analysis 

Category Graph 

 

 

 

 

 

 
 

 

 

 

 

 

The category graph shows the request category evolution over a period. 
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Request Analysis 

Scatter Plot (under development) 

 
The scatter plot is an active learning model in ACT for request 

classification. Each request is plotted on the 2-d figure based on its 

content. Initially clustering method is utilized to get the initial category 

information for each request without expert participant. Then a small 

number of requests that have the highest probability of being incorrectly 

classified, detected by background algorithm, are selected for experts to 

label. After that, requests will be re-classified automatically again. This 

process will perform iteratively until certain requirements are met. The 

scatter plot utilizes both data mining algorithm and human knowledge to 

help categorize the request data, which attempts to solve the 

classification problem of large-scale dataset without ground truth. 
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Response 

Response via Map 
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Coordination 

 

 

Each request is in one of four states: ñavailableò, ñin processò, ñin 

deliveryò, or ñdeliveredò. After necessary preprocessing, submitted 

requests are placed into the requests pool. Requests become ñavailableò 

and visualized in the crisis map. If a request is selected by an 

organization, its state changes to ñin processò. The request becomes 

ñavailableò again if it is not addressed within 24 hours. The request 

state changes to ñin deliveryò if the requested resource is on route to the 

final destination. Finally, the state changes to ñdeliveredò if the request 

is fulfilled. 
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Situation Awareness 
 

The following statistics give insights into the relief effort: 

 

 

ü Current request delivery status 

 

ü Spatial-temporal distribution of requests 

 

ü Distribution of contributed resource types of each organization 

 

 

 

 
 
An example of statistical reporting is shown in figure above. The pie 

chart represents an example of detailed water requests. Note that 10% of 

the requests are not fulfilled. The bar graph represents the water delivery 

at a 10-day resolution in an earthquake for the Red Cross and United 

Nations. 
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User Access Control 

Five kinds of user roles: 

ü  System Administrator 
ü  Advanced Organization 
ü  Ordinary Organization 
ü  Advanced User 
ü  Ordinary User 

 

 

 


