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1 Overview

This project, titled “Evaluating a Real-Time Biosurveill&teroject: A Pilot Program”, is aimed at
testing the feasibility of setting up a bio-surveillancetgyn in the Kurunegala district (Srilanka)
and Sivaganga district (Tamil Nadu, India). Auton Lab at @gra Mellon University (Pittsburgh,
USA) will collaborate with teams in Srilanka (LIRNEasia) dndia to provide statistical analysis
interface for the data collected during this project. Thaistical tools will include both time series
analysis and spatial analysis with a user interface addessier the WWW.

Auton Lab has worked on a wide variety of statistical praggaotthe past. The lab has many
years of experience working with bio-surveillance algans. The goal of this project is to provide
tools for prospective bio-surveillance that will generateely alerts resulting in efficient response
to real disease outbreaks.

1.1 Product perspective

Auton lab will provide disease outbreak detection algonsh Both temporal analysis and spatial
analysis will be performed on the data collected during tlegegt. Auton Lab will use efficient
data structures such as T-Cubgptp quickly retrieve data in response to the user queriesgur
investigation and data mining.

Using the interface, called as the TCube Web Interface (TCV88&rsuwill perform a wide vari-
ety of activites including data visualization via time ssrand maps, statistical analysis, automated
analysis views during logins, etc. We intend to show thatftbet end system can be scaled up
to the national level bio-surveillance system without arglyems. We also intend to evaluate the
product using synthetic outbreaks injected in the real dalfacted during the project.

1.2 User characteristics

For statistical data mining via TCWI, users must have bastisttal data mining training. Users
must be familiar with moving-average, significance testipgyalues, CUSUM, etc. Note users
that intend to only visualize time series data or maps mayaee any experience with statistical
analysis. We hope the interface will be provide helpful infation to a wide range of users. Also,
the users training time to get aquinted with the interfacxsected to be only a few hours.

1.3 Requirements

Here are the list of requirements for the project.

e TCWI works in server-client configuration. The server must onma Linux machine with
Sun Java™ and Apache Tomcat web server installed. It is required thaserver is active
at all times when the users are interacting with the TCWI.

e The TCWI client can run under Linux or Windows operating systemmust be accessed
only with either Internet Exploer or Mozilla Firefox browse



1.4

The data loaded by TCWI must be both temporal and spatial imeafor temporal analysis,
the data must contaiDate attribute with reasonable history to learn the model bassli For
spatial analysis, the data must contain location attribubd as city or village of each patient.

TCWI internally converts each location into its correspogdiatitude and longitude for
map plotting purposes. Hence, all information requireddd fhe map (location boundaries,
latitude, longitude, etc.) will be required by the TCWI so ttta server can be successfully
build.

Constraints

Since this is a prototype project, here are a few constraintise TCW!I that will not be relaxed
during the scope of this project.

Software constraints The TCWI server must run on Linux 32/64-bit machine. Packages
required for the TCWI server are Apache Tomcat server (¥grand Sun Javd’ runtime
(Ver. 1.5 or better). The TCWI client runs under Internet Explorer (\eand7) or Mozilla
Firefox (Ver. 2.0, 3.0). The client will also need Sun JaVd (Ver. 1.6 or better).

Hardware constraints: The TCWI server must have atle@st GB RAM and Pentiumt or
better PC or processor. The TCWI client should have atleasMB free memory available
for the application.

Data constraints Except an optionaCount attribute, all attributes in the data must be
categorical (see Sectidhl) in nature. Since most of the data analysis is temporal iareat
the data must contain@ate attribute.

Data loading constraints The project data is intended to be on a MySQL database. TCWI
will dump the data daily at a pre-specified time from the dasaband then load it into the
temporary cache called TCube. During this process the adenvill not allow any server
access. All users looged in at this time will have to re-logfiter the server restarts. We are
expecting the data loading time to be less than 30 mins.

User constraints There are no constraints for users who want to use the ateffbor data
visualization. For data mining and statistical analysisera must know basic statistical
algorithms and terminology (a few listed under Sectiap).

Response constraints For a few months all alerts generated by the system musteot b
treated as real alerts. Auton lab, with the help of local grotidata analysts, will config-
ure various input parameters for the algorithm to increasst in the algorithm response.
Once there is reasonable confidence in the algorithm refsutteer action (response teams,
investigation procedures, etc.) could be initiated.

Interface constraints. Since this is a prototype, the user interface will have teahifunc-
tionality catered towards addressing the major goals optbgect: is the system feasible?



is it helpful in detecting outbreaks? can the system scaie cguntry level? The interface

has limited functionality such as no alert reports, no daselrequirement for storing past
alerts, etc. These features along with other user feedbaldencollected in response to the
project for future development. For now, the interface dead will be limited to the ones

described in this report.

Definitions, Abbreviations

Definitions

. Demographic Attribute: A column or attribute in data that defines the populatiorratizr-

istics. For a patient data set, the demographic attrbutasde:Village, Disease, Symptoms,
Sgns, Gender, Age group, etc. *

. Categorical Attribute : For each record in the data, a categorical attribute cameakctly

one value from a finite set of distinct values. E.g., For eaaiept, Disease can be one of
the 10 possible diseases present in the data and hence is a ces@dtribute.Height of a
patient is a non-categorical attribute as it has infiniteigal

2.2 Abbreviations

Table2 lists various acronyms in this report.

3

Table 2: Abbreviations
Name Description

AD-Tree | All-Dimensional tree
CUSUM | CUmulative SUM
FDR False Discovery Rate
MBSS Multivariate Bayseian Spatial Scan
T-Cube | Time series Cube
TCWI TCube Web Interface

Functionality

This section describes the functionality of the TCWI. There three main data analysis or in-
vestigation components: Time series analysis, Spatidysisaand Pivot tables. Figureshows
these components on the interface. Each component is deddrriefly below. A few outbreak
examples using the data described in SecBidrare also presented in this section.

LApart from demographic attributes, TCWI requireBate attribute and an optionaount attribute.



for fast extraction of time series from large datasets

Autg T-Cube Web Interface

Tutorial Data Analysis Feedback Cantact Wideo

Welcome to the T-Cube Web Interface

Please do not click on the Back/Forward/Refresh buttons during using this interface.

Map Display has been initialized

Time Series | Maps | Pivot Tables

¥ File Upload/Clear Panel - Click to show/hide.

Figure 1: TCube web interface

3.1 Semi-synthetic data

We analyzed the weekly epidermeological dafpusing the TCWI. The data time period started
from Dec 23, 2006 and ended ofreb 6, 2009. As TCWI works on daily data, we converted the
real weekly epidermeological data into a daily semi-sytitheata assuming the daily distribution
as shown in the Tabld. We randomly assigned each patient in a specific city havisgegific
disease to one df week day’s according to the TabBdistribution. The list of26 cities and9
diseases present in the data are shown in Tabled Tables respectively. The post-processed data
containeds, 390 records. Here are a few example records present in the data.

date,|l k_city, di sease, count
DEC- 23- 2006, Col onbo, Dengue_fever, 7
DEC- 23- 2006, Kandy, Dysentery, 2

JAN- 30- 2008, Kegal |l e, Viral Hepatitis,5
JAN- 31- 2008, Col onbo, Dengue_f ever, 6

FEB- 06- 2009, Kegal | e, Dengue_f ever, 2
FEB- 06- 2009, Rat napura, Viral Hepatitis,1

3.2 Time series analysis

This section describes the time series component of the TCivgt.\ire describe the various panels
available (along with their brief usage) under time seriedysis. We then provide a few outbreaks
found in the semi-synthetic data (Secti®i) using the time series component.



3.2.1 Panels

1. Figure2 shows theFile Upload/Clear panel. This panel can be used to select the data file

to be loaded by the TCWI. For our case the file contains the sgntirstic data.

Table 3: Daily distribution

Day-of-Week | Proportion
Monday 12%
Tuesday 8%

Wednesday 18%
Thursday 22%
Friday 17%
Saturday 13%
Sunday 10%

¥ File Upload/Clear Panel - Click to show/hide.

Select the file you want to upload (type: .csv, fds). Specify the date attribute and, optionally, the count attribute.

The attribute names should not contain spaces. No " or ' or )’ characters should be there for the attributes or their values.

Browse...

- Choose Data File - |

Date: | Count: |

Figure 2: File upload/clear panel

Location:

us

[ |

Load Data
Clear Data

2. Figure3 shows th&Query Selectionpanel. The two demographic attributes (see definition in
2.1) present in the data are patig¢kicity corresponding to the city and patiefsease. This
panel select the query used to create the time series innigesieries panel. The user can
select multiple values for either attributes and the cg@oasding time series will be displayed
on the time series panel instanteneously. In Figimee have selected two citie€¢lombo
andAmpara) and one diseas®géngue fever).

| Reset Query

Show Query | Values

Selection 3/35 values. 2/2 attributes.

lk_city 02

@ Ampara

D Anuradhapura
[ paduna

D Battizaloa
@ Calomba

[ Galle

disease [].2]

@ Dengue_fewer

D Dysentery
D Encephalitis
D Enteric_fever

D Food_poisaning

D Hurnan_rabies -

Figure 3: Query selection panel

3. Figure4 shows thelime Series Visualizationpanel. This panel shows the time series cor-
responding to the query selected in query selection paried.alerts generated by the time

9



Table 4: Cities present in the semi-synthetic data
City
Ampara
Anuradhapura
Badulla
Batticaloa
Colombo
Galle
Gampaha
Hambantota
Jaffna
Kalmunai
Kalutara
Kandy
Kegalle
Kilinochchi
Kurunegala
Mannar
Matale
Matara
Monaragela
Mullaitivu
Nuwara Eliya
Polonnaruwa
Puttalam
Ratnapura
Trincomalee
Vavuniya

series analysis algorithms will also be shown in this pa®inple trend analysis such as
moving average, CUSUM are available to the user for quickdti@malysis. In Figuré the
blue time series shows the counts on each day@mgdle time series shows the correspond-
ing 7-day moving average. The top two scrolling bars can be useldange the start or end
date of the time series seen in the panel and the middle isybldr (right below the top two
scrollers) can be used to pane the time series shown in theg. pan

This panel can also be used to perform temporal scan thattdeignificant changes in dis-
tributions suggesting potential disease outbreaks in ét@. dA temporal scan is performed
by moving a window (scan window size parameter) along the eries and compare the
distribution of counts inside the window and outside thedeiv versus the distribution of
counts for some baseline time series data. These distii®itan be compared using hy-
pothesis testing by setting a standawx® fisher-exact test in case of low count values and

10



Table 5: Diseases present in the semi-synthetic data
Diseases
Dengue fever
Dysentery
Encephalitis
Enteric fever
Food poisoning
Human rabies
Leptospirosis
Typhus fever
Viral hepatitis

chi-square test in case of high values. Tests resultinggh kignificant values (i.e. low
p-values) mean there has been a change in distributione Bmermany methods to estimate
the baseline: Retrospective (default), Prospective, Mpaverage (day of week), Regres-
sion (day of week), Regression (day of week, last week meahyaivariate.

Figure5 shows the result of running the temporal scan (scan wingo@ in orange time
series on thélue time series. All peaks obtained after FDR correction arevshim the
orange time series (Y-2 axis) and are significaniat= 0.01.

. Operations Panel Figu®shows theOperations panel under time series analysis. This
panel can be used to perform investigation such as peaksasalyd range analysis. Peak
analysis can be used to find the subset of data that best exjglggeak on a particular day.
Range analysis can be used to compare distributions of twe dimnations: today versus
same day last week, this week versus last week, this weels/&st month, etc. This panel
also allows users to only look at instances in the time sevigsre the counts increased or
decreased drastically as compared to expected (baseBoe)etimes the analysts are only
interesed in increases as increase in number of patieritenisre concern than decrease. As
an example, Figur& shows the alerts (FDR corrected) when there were increaseuints
compared to expectedef] time series).

. Massive Screening Panel Figidshows the massive screening panel. There are many pos-
sible queries over the demographic attributes each of wigistilts in a unique time series.
Usually an analyst working with the TCWI does not know the quéesat contains a poten-

tial disease outbreak. Since there are exponentially masyiep, running and analyzing
each time series manually might be very time consuming. Paisel automates the pro-
cess of massively screening lots of time series and repgpatirst of alerts for the analyst to
investigate.

Figure 8 shows the results of running temporal scan on all possibéeieg containing ex-
actly one city and one disease. For each query, the algofitetrruns temporal scan. The
algorithm then finds if there is any increased activity) &l significance and finally sorts

11



| TIME SERIES ANALYSIS

Dec/23/2006 Feb/6/2009

1<]
<J

o
[

325 1.0

20.0 i

| H

lan-2007 Apr-2007 Jul-2007 Oct-2007 lan-2008 Apr 2008 Jul-2008 Oct-2008 lan-2003
DATE

® positives [Baseline ®Moving Avg. [Jcu-Sum [Temporal Scan [lChange Scan | Apply FDR
Scan window size: |;,- Pvalue threshold: [g g5 Maoving Average window size: |; Estimation Type: | Refrospective(Del |

Cusum Tolerance(k): Ig Cusum period(in days): [gq Cusum threshold: I?

17.5
15.0

T

COUNTS

10.0
7.5

T —

3.0
a5

—_—

[Linear Trend Day_Of Week De-Trend Smoothed De-Trend Smooth De-Trend window(in days): I?

Figure 4: Time series visualization panel

all queries in the order of significance. The list at the bottof the Figure8 shows that
there is a potential disease outbrealDgbentery in city Kilinochchi on May 22, 2008 with
significancen < 1e71°,

3.2.2 Sample outbreaks

Here are a few sample outbreaks that were found in the semtiiestyc data using massive screening
panel. The temporal window was set7adays and prospective method was used for baseline
estimation. We also applied FDR correction to plot the figurethis section.

1. Figure9 shows a food poisoning outbreak in Monaragela on June 18.2R0te that the
orangetime series acting as an alert indicates that the algorithickty detects an emerging
outbreak and could potentially save lot of lives if acted arcily.

2. FigurelOshows a Leptospirosis outbreak in Colombo on Sep 12, 2008.

3. Figurellshows a Viral hepatitis outbreak in Kandy on June 1, 2007.

12



Dec/23/2006 Feb/6/2009

CITn
i *A‘ e M Al ! | M W i “k\ i W .WM i "uwﬁ"' P :

Jan-2007 Apr-2007 Jul-2007 QOct-2007 Jan-2008 Apr-2008 Jul-2008 Qct-2008 |lan-20089
DATE
positives [JBaseline (Moving Avg. [Jcu-Sum  ®Temporal Scan O Change Scan [ Apply FDR |

Scan window size: |T Pvalue threshold: fp o9 Moving Average window size: |;,- Estimation Type: |Retruspecti\re(De1j
Cusum Talerance(K): |g Cusum period(in days): |g1 Cusum threshold: |?

OLinear Trend Day_Of_Week De-Tren Smoothed De-Trend  Smeeth De-Trend windowi(in days): I?

Figure 5: Temporal scan analysis

3.3 Spatial data analysis

The semi-synthetic data is both temporal and spatial inreat@imilar to time series analysis,
TCWI can also assist in spatial analysis uditgp component shown in Figute This component
helps both visualize the spatial data on the map (Se@i8rl) as well as perform spatial scan
statistics (Sectiof3.3.2 to determine spatially correlated disease outbreaks.

3.3.1 Spatial data visualization

Given a set of diseasds, this feature of TCWI draws circles centered around each céggnt in
data with radius proportional to the total number of pasdmving any disease iR. Figurel2
shows the total number of patients reported in each cityhfetatal time duration in the data. The
legend for the circles drawn on the map is shown below the kD, the time series drawn with
blue bars at the bottom of the Figufe shows the total number of reported patients on each day
in all cities and all diseases. Tigeeen color trend on the time series plot represents2fielay
moving average. The time-period of data to be visualizedb®mnhanged by using the scrolling
bars to the right of time series plot.

It is also possible to subselect the spatial locations aadlibeases using the attribute/panel.
The attribute panel is shown in Figui& and the corresponding spatio-temporal plots are shown
in Figure14. Note that the data represented in Figiidas for the year2008.

13



¥ Operations Panel - Click to show/hide.

[ Peak Analysis ] [ Range Analysis ] [ Save Counts to File
Positives Query| Temporal Scan(Upper Tail) =] ---—- O show @ Hide Set Baseline [- =l Show Hide
QUERY = QUERY =
[ Save to List ][ Run Query ][ Import List ] [ Save Baseline to List ]

Figure 6: Time series operations panel

225417 M1 n I M [|rke
20.0
17.5

07
15.0 \
‘ \ 05 T

- A i" W“w M\M”\M \\ A I‘F 'nl *“ M I

COUNTS

|

!
2.5
Jan-2007 Apr=2007 Jul=2007 0ct-2007 lan-2008 Apr-2008 lul-2008 Oc1-2008 Jan-20089
DATE

Figure 7: Alerts showing increased activity (upper taitsg¢s

3.3.2 Multivariate Bayesian spatial scan (MBSS)

Usually disease outbreaks are often restricted to one shdeat rarely to one city. Multivariate
Bayesian spatial scari]algorithms performs the spatial analysis and finds patewotitbreaks
spread over various cities. The algorithm requires two tirggrameter: temporal window size
(duration of window for baseline estimation; defaulfy and maximum group size (maximum
number of cities that can be affected during an outbrealgudef20). The complete description of
the algorithm can be found in the papé}.[

Figure 15 shows the result of running MBSS for disease Dengue fever hn3Ji2008 with
temporal windows size ¥ and maximum group size 20. The spatial scan global score (right
top), 0.9934, represents the total probability of an outbreak on the dagnalysis shown as the
last day visible in the time series. Thed circles on the map indicate the regions that are affected
during the outbreak. The legend for colored circles is showthe left (morered means higher
probability of outbreak and morgellow means no outbreak). TH#ue circles on the map still
indicate the total number of patients having Dengue fevesairh city.

Thered time series on the time series plot indicates the spatial gt@bal scores (2 axis)
for each day. It is evident from this time series that theee afew more outbreaks with high

14



¥ Massive Screening Panel - Click to show/hide.

Selectattributes {upto3) and specific values({optional) to run massive screening. You will be able to select specific values only if the attribute is selectad)

@ Temporal Scan () Change Analysis Scanminopw sizes: |7

Start Date(mm/ddhyyyy): |12:23x2006 End Date (mrmiddiyyyy): |nzma.rzung |UpperTaiI |

[JUse Hierarchical Attribute ™ Rank Pvalues |0-01

@Ik_cihr [ disease

Ampara |« |Dengue_fever |

Anuradhapura Dysentary

Badulla Encephalitis

Batticaloa Enteric_fever

Colombao | |Food_poisoning -

[ Run Screening | Save Results | |Ik_city-disease [ sa e Query | Drill-Down Query

SAVED QUERY LISTS | j [ Clear List |

lk_city=(Kilinochchi) disease=(Dysentery) --- PYalue=0.000000(MAY-22-2008) Window=7,0.005148, once in 194 days -
lk_city=(Batticaloa), disease=(Typhus_fever) --- PValue=0.000000(JUMN-04-2007) Window=7,0.009009, once in 111 days
ll_city=(Ratnapura),disease=(Food_paisoning) --- PValue=0.000000(JAN-04-2008) Window=7 0002574, once in 389 days
lk_city=(Maonaragela),disease=(Food_poisoning) --- PValue=0.000000(JUMN-12-2008) Window=7,0.002574, once in 3849 days X

Figure 8: Time series massive screening panel

probability in the past.

3.3.3 Sample outbreaks

Here are a few examples of outbreaks found using MBSS. Theaehgize window was set to
and maximum group size was setofor all examples.

e Figurel6shows a food poisoing outbreak around Kurunegala on Augd3 .2t looks like
6 cities were affected with food poisoing cases.

e Figure17 shows a Leptospirosis outbreak around Colombo on Mar 26,.2008 whole
southwest Srilanka seems to be affected by this outbreak.

e Figurel8shows a Dysentery outbreak in central Srilanka on April ZB&
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Figure 9: Food poissoining outbreak in Monaragela
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Figure 10: Leptospirosis outbreak in Colombo

3.4 Pivot tables

Pivot tables component can display the data in the form obbetar spreadsheet. Since semi-
synthetic data only has two demographic attributes, we ngnput one attrbitue along one dimen-
sion and other along the second dimension. Fig@shows the pivot table for the semi-synthetic
data. Note that each cell in the table contains the total mummbpatients visited in the time range
(shown at the bottom) selected by the user.

The pivot table also shows the marginal counts both forfifi@st column) and diseases (last
row). The user can also plot the time series correspondigpyccell in the table by clicking on
the cell. Figure20 shows the time series of Leptospirosis disease counts imtao
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Figure 11: Viral hepatitis outbreak in Kandy

4 Ongoing User Interface Work

Apr-2007 Jul-2007 Oct-2007 Jan—éOOB Apr-2008 Jul-2008

Oci-2008

lan-2009

This section describes various ideas related to the prgeste of them will be part of final TCWI

interface.

e Interfacing with MySQL Database

TCWI loads data into the TCube using comma-separated file. Tdjegbrdata resides on

the MySQL database. We propose to dump the relevant MySQd_fdafTCWI daily at a

pre-defined time and reload the data into TCWI server cache.

e User-level Password Access

Currently, the TCWI has global password access control. Wetplamplement user-level
password protection. This will allow user management, usage tracking, system-level
performance management, load-balancing, data loadinggeanent, etc.

e User Configuration

We envision each user running similar kind of analysis edayyon new set of data. Even

though the kind of analysis (time series analysis, spati@ahsmay be the same, the input
parameters to the algorithms will be most likely differeott different users. This suggests

saving user configuration so that they could re-run theiotiée analysis during login. We

hope to provide this feature in the final interface.

¢ Unified Dashboard for Time Series and Spatial Scan Results

The current TCWI interface has separate tabs for time sergs@atial scan analysis even

though the process of analysis has similar flavors. Both bahrough a set of queries and
report the unusual findings. This motivates the idea forrathe interface execute both
scans and report the results as soon as the user logs intgstieens This would help users
priortize the work by investigating the most significantredevithout manually running the

scans.

17
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Figure 12: Spatial data visualization of all diseases omihp

e Massive Spatial Scan
The spatial scan can only be executed on a single diseaseopese having massive spatial
scan similar to massive time series analysis that report®#iped list of disease alerts by
scanning over all diseases individually.

e Restricted Spatial Scan
MBSS generates alerts for each day in the time series stdrongfirst day in the data.
Generally users are only interested in alerts for recerd {iweek, month, etc.). This feature
will make the MBSS much more responsive and interactive agliomly need to scan a few
days instead of multiple years.

18



¥ Attribute Selection Panel 1 - Click to show/hide.

SubmitReset |

] ll_city ™ disease

Anuradhapura 4 | |Enteric_fever -
Badulla Food_poisoning
Batticaloa Human_rahies
Colomba Leptospirosis

Galle Typhus_fever

Figure 13: Attribute selection panel under spatial analysi

5 Tentative Schedule

Table6 details the proposed tentative schedule until Sep 15, 2009.

Table 6: Tentative schedule
Deadline Task description

June 15, 2009 Build Interface to MySQL database and test daily server launc

June 30, 2009 User-level configuration and password access

July 15, 2009| Finalize GUI design

July 15, 2009| User training manuals

Aug 01, 2009| Go live with real data from May - July

Aug 01, 2009| Finish GUI development

Sep 01, 2009| Use real or synthetic data to visualize and investigateads@utbreaks using TCW
Sep 15, 2009| Start running simulations

References

[1] Daniel Neill and Gregory F. Cooper. A multivariate sphiean statistic for early event detec-
tion and characterizatioMachine Learning, 2009. In Press.

[2] Maheshkumar R. Sabhnani, Andrew W. Moore, and Artur W. iauiski. T-cube: A data
structure for fast extraction of time series from large data. Technical Report CMU-ML-07-
114, Carnegie Mellon University, April 2007.

[3] Weekly srilanka epidermeological datat t p: / / www. epi d. gov. | k/ wer . ht m

19


http://www.epid.gov.lk/wer.htm

Sri Lanka

268 536 403 1071 fREET]

10 Jan/1/2008

Anuradhapura 5

o

P ErT— u].;.H_MM_MAMLLMIm T T

10

0 ..LJ“‘ il il s sl LHI T TR I TSP PRI W1 T T TR TR ]m.l|.I‘]MJIM““]M|Mhmﬂ]lllih.].]lﬂ”‘mjl]ujlll.1u..:|.u... el

[
Galle 4

b uLLlIL_I[m_ it e el 1 ot R b bl 1

Jan-2008 Feb-2008 Mar-2008 Apr-2008 May-2008 Jun-2008 Jul-2008 Aug-2008 Sep-2008 Oct-2008 Nov-2008 Dec-2008 Dec/31/2008

= Colombo = Galle ® Anuradhapura

o

Figure 14: Spatial data visualization for few cities ancedmses

20



DOQQ

i.00

0.95

— 070

= 0550
— oo

5ri Lanka

Q e by @
2763 Ez 1Tl o

691 1382 2072
55 1.00
50 0.75
45 0.50
40 0.25
i35 0.00
E 20 -0.25
8 = -0.50
S 55 -0.75
-1.00
15 -1.25
10 -1.50
5 o175
0 -2.00
Jan-2007 Mar-2007 May-2007  Jul-2007  Sep-2007 MNow-2007  |an-2008 Mar-2008 May-2008 Jul-2008

® Dengue_fever

Figure 15: MBSS results for disease Dengue fever on July 3 200

21

035

Spatial Scan Global score = 0,9934

Dec/23/2006

Jul/3/2008



Sri Lanka

1.00
0.95
0.90
0.80
. Hees _ TR
— 0.0 i, { Lo 3";:
Q W = g
11 222 33 444 5 L
m n I e k100
&0 | |]| |= | , { || I| fto.75
\ [ | L|| { | | I | [[Fo.50
sofih (14 A i, AR f I I L] 025
) L‘I‘ .I_"-A . ind lh‘"._-\_w‘\_.k‘ ) ) L_H_m_m._—_n._) »_,'tn__._ﬁ.' MlL' |JL — i -__,\._._l 0.00
£ | :
a0 0,25
= :
2 -0.50
o
= -0.75
58 -1.00
135
10 -1.50
175
o ks ' -2.00
lan-2007 Apr-2007 Jul-2007 Oc1-2007 lan-2008 Apr-2008 Jul-2008

® Food_poisoning

Figure 16: Food poisoning outbreak around Kurunegala on¥8)@008

22

Spatial Scan Global score = 0,9735

Dec/23/2006

Aug/13/2008



— 070

— 0.50
— oo

DOQQQ

&0

Sri Lanka
Spatial 5can Global score = 0.9747

220 440
Dec/23/2006
a7 r A ] -
[y | | |'| | [ \ 0.75
601 | | I|| ! I | i ||,| 0.50
| Bt | | || [\ I\ || |II 0.25 W=
50 {H PRIEREEE R =S R e Iho\.-.'*‘-\-_ﬁ—u'?-u—ﬂ.lJLNl’I-\_M_/‘\—r\-_’ YR o | At | 0.00
o :
-0.25 tn
Z < ~
=2 3 -0.50 5 O:
o
S 20 -0.75
ol -1.00
20 ' -1.25
10 - I -=1.50 :
- -1.75
o] -2.00
Jan-2007  Mar-2007  May-2007  Jul-2007  Sep-2007  Nov-2007  Jan-2008  Mar-2008 Mar/26/2008

® Leptospirosis

Figure 17: Leptospirosis outbreak around Colombo on Mar 2682

23



OOO

080

— 0.70

= 0,50
— oo

G4 1;;5

Sri Lanka

Spatial Scan Global score = 0,9559

221 442 BG3

60 [ r |"”. 1.00

f | 0.75

50 ! | | | [ | 0.50

[ ]_l. i | | | I " JI | | I[JJ. 0.25

W 40 L Aaa il L) Vi P L ALY 0.00

E -0.25

S 30 -0.50

8 -0.75

20 -1.00

125

10 - -1.50

175

] -2.00
Jan-2007 Mar-2007 May-2007 Jul-2007 Sep-2007 Mov-2007 lan-2008 Mar-2008

= Dysentery

Figure 18: Dysentery outbreak in central Srilanka on AprZi)8

24

34035

Dec/23/2006

W

Apr/22/2008



Attributes:

Rows:
Columns:

Dengue_fever|Dysentery Encephalitis |[Enteric_fever [Food poisoning |Human_rabies |L eptospirosis [Typhus_fever |Viral_Hepatitis [Total
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25




COUNTS

|ki_city=Colombe, disease=Leptospirosis

20 1

15 -

10 -

5 4

0

LA LG e AL AUALA I A A LA

M

lan-

Sep-2007  Jan-2008 May-2008 Sep-2008
DATE

2007 May-2007

Figure 20: Leptospirosis disease counts in Colombo usingf pable

26

|lan-2009



	Overview
	Product perspective
	User characteristics
	Requirements
	Constraints

	Definitions, Abbreviations
	Definitions
	Abbreviations

	Functionality
	Semi-synthetic data
	Time series analysis
	Panels
	Sample outbreaks

	Spatial data analysis
	Spatial data visualization
	Multivariate Bayesian spatial scan (MBSS)
	Sample outbreaks

	Pivot tables

	Ongoing User Interface Work
	Tentative Schedule

