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Abstract

Crime rates have been (increasing) at an alarming rate. The Maharashtra Police de-
partment is trying in every possible manner to increase the detection rate in order
to (stop) these crimes. But it becomes very difficult to have a bird’s eye view on the
state’s crime rates with the traditional methods. Gathering information from every

source possible is time consuming.

Using data visualizations for these datasets provide a quick and accurate overview
of the ground realities for the higher officials. This helps them to focus on the pain
points (quickly) and take necessary actions. Currently the tool is catering to the
crime tracking variable only. The administrative additions would come at a lat-
er stage which would have (Motorcade) utilization and expenses, Hospitalization,
Expenditure review, etc. also included. The project focuses on creating more intu-
itive system for better and quick insights of the data sets, explorations of different
visualization methods and to test the outcome in terms of time spent by the Police

officers.
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1. Introduction

In today’s digital age, data is considered to be prime information.
Huge data sets can provide immeasurable valuable insights in terms

of visualizing trends.

In a populous country like India crime has been one of the major
matters of concern. The traditional methods to collect and store data
prove to be time consuming in today’s age and amount of informa-
tion. Various mediums and methods of storing and retrieving data

can save the day for the governing bodies.

There are huge benefits of data visualization technology to the police
force as well as the community. These visualizations helps them see
trends over the years in no time and they can see the bigger picture.
Without the ability to visualize the bigger picture, critical informa-
tion can be missed out which can lead to incorrect or no action at
all. This helps them to prepare for any suspicious activity or crime.
Strategic reports, tactical and visual analytics can be swiftly created

and can be viewed across multiple platforms.

When a single channel of information is layered across other layers
such as traffic, geospatial and weather it can lead to deeper insights

and co-relations between events.

Unlike terrorist attacks crimes which take place on a daily basis,
these crime data visualizations help the police in setting up patrol
parties (Zhang, et al. 2015).

1.1. Objective

The aim of the project is to provide the police department a tool,
which will help them to see the bigger picture at a glance and strat-
egize against a growing trend or fore coming alerts. The project ex-
plores different visualization techniques and choose from them the
best suited for the purpose. Intuitive methods to work through the

geospatial and bar and trend chart data sets.

Introduction
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2. Secondary Research

There have been many case studies for crime data visualizations.
Many of them are open data sets and easily accessible by the public.
The purpose of this project is for a specific target audience, higher
police officials of the Maharashtra police department. The data in for
now stands confidential and a certain part of it may be opened to the
public at a later stage. These data sets than can prove vital enough
for public to take decisions such as buying a property in a certain

vicinity.

2.1. Crime and Criminal Tracking Network &
Systems (CCTNS)

It aims to create an integrated system for better governance and a
nationwide networking infrastructure for investigating crime and
detection of criminals. Crime and Criminal Tracking Network &
Systems (CCTNY) is a plan scheme conceived in the light of expe-
rience of a non-plan scheme namely - Common Integrated Police
Application (CIPA). CCTNS is a Mission Mode Project under the
National e-Governance Plan of Govt of India. [National Crime Re-

cords Bureau n.d.]
Objectives of ‘CCTNS’
o Make the Police functioning citizen friendly and more transpar-

ent by automating the functioning of Police Stations.

o Improve delivery of citizen-centric services through effective

scrs Eﬁﬁ | >/

Higher Police Offices CENTRAL CAS E
¥ i
110 b )& i
E \ y 4
\_ \\“‘—‘"\_ A
/_. o --\\-__
. NCRE
it STATE CAS
130
u&uﬁ -
. _,\‘ - <
3 Tk
110 _§ OTHER STATES
A &
Paolice Station
'- OTHER
I@ DEPARTMENTS
Citizen

Fig. 1 System Architecture for C.C.T.N.S (Image source: http://ncrb.gov.in)

usage of ICT.

« Provide the Investigating Officers of the Civil Police with tools,
technology and information to facilitate investigation of crime
and detection of criminals.

« Improve Police functioning in various other areas such as Law
and Order, Traffic Management etc.

o Facilitate Interaction and sharing of Information among Police

Secondary Research



IDC School Of Design - IIT Bombay

Project 3: Strategy Support System for Maharashtra Police

Stations, Districts, State/UT headquarters and other Police
Agencies.

o Assist senior Police Officers in better management of Police
Force

o Keep track of the progress of Cases, including in Courts

+ Reduce manual and redundant Records keeping

The data is collected from various sources and stored on their serv-
er Fig. 1. This helps the government to stream line data and have
it under one roof. These data sets than can be used efficiently with
many combinations by the Police department. The State Data Center
(S.D.C.) is a subset of this entire network. Some agencies pull data
from the S.D.C. The Strategic Support System also pulls data from
the S.D.C.

2.2. Metropolitan Police Data Viz

The Met is committed to transparency and, as such, we wish to give
you as many tools as possible to help you to not only see what your
local police force is doing to combat crime but also to be able to
identify the different types. Also, by being able to see crime stats
mapped out, you can be better prepared to protect yourself. [Met
Police UK. n.d.]

A similar attempt was made by the UK. police department. The
screenshot of the webpage is on the adjacent page Fig. 3. But the data
was open for public. They have also used other parallels like use of

the Taser gun, stop and search dashboard. The data was categorized

into 9 main categories.

They are as follows:

o Theft and Handling « Robbery

» Violence Against the person o Sexual Offences

« Burglary « Other Notifiable

o Criminal Damage o Fraud and Forgery
e Drugs

The complete list of filters in given in Fig. 2. Apart from these filters
there is a date filter on the top right Fig. 3.

Pros:
As an open data project, it has a lot more reach and function for the

users.

/] (A1)

] Assault With Injury

] Burglary - Business and Comnmumity
[+] Burglary - Residential

] Bunsiness Property

] Common Assault

] Counted per Victim

[] Criminal Darmage To Dwelling

[+] Criminal Damage To Motor Vehicle
] Criminal Damage To Other Bullding
] Dwug Trafficking

7] Going Equipped

(/] Handting Stolen Goods

/] Harassment

Motor Vehicle Interference & Tampering
[+] Murder

[+] Offenstve Weapan

/] Other Criminal Damage

] Other Drugs

] Other Fraud & Forgery

] Other Matifiable

Othier Sascusal

Othér Theft

] Other Viclence

/] Personal Property

[¥] Possession Of Drugs

] Rape

] Theft from My

] Theft from Shops

| Theft Person

[+] Theft Taking of MY

] Theft Taking of Pedal Cycles

] Wounding/GEBH

Fig. 2 Full list of filters for MET Crime data
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Fig. 3 Metroplitan Crime Data Webpage (Beta)
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2.3. Crime Reports U.S.A. (f CrimeRepor[s“' Register a Camera FAQ Sign In

X
The interactive portal makes it possible to navigate and explore in- Q AEENEES HROIDENEE

Search for an address or location

formation in more ways, enabling the user with access to layers of it i

o L . i -
as and when a detailed look is needed. 225 incidents in this area Dec 31,2017 - Jan 14, 2018 X ﬁ/\ /__\
. . . . Date range () Past 3 days () Past 3 months SAu b o iality OF | ifa
It is United States largest collection of law enforcement agencies Ll oLty Sl
) Past week () Past 6 months 30 195 0
committed to transparency, public access, and citizen engagement. :
The data on Crime Reports is sent on an hourly, daily, or weekly ba- (& Past month =
P Y Y Y Sortby  Date (most recent first) v =
sis from more than 1000 participating agencies to the Crime Reports Custom date range ¥
map. Each agency controls their data flow to Crime Reports, includ- .
. P gency o . POTES: Theft of Vehicle ®
ing how often they send data, which incidents are included, etc. DaysofWeek @ @ @ ¥ @ @ @ @. 400 Block BLOOMFIELD  Jan 11, 2018
S M Tu W Th F Sa AVE around 11 PM
They have ventured into partnerships with various other agencies for [NPD-Auto Theft
surveillance and crime control. Users can i ® All
Time range - Robbery @
. 400 Block HALSEY ST Jan 11,2018
o Register a surveillance camera. e ommuis § ~choal Hoses [NPD]-Robbery around 10 PM
o Submit a crime tip. : ;
() Evening Commute () Late Night Theft ®
» Data researches (Data submitted to Crime Reports Website). : o
@ 100 Block SOUTH 9TH Jan 11, 2018
Custom time range Ny ST around 9 PM
[NPD]-Theft

O || Show Registered Sex Offenders Rl Deadly Weapon @

1 Block PENNSYLVANIA Jan 11,2018
Incident Type v AVE around 9 PM

[NPD]-Agg Assault

Reset filters

Fig. 4 Filters panel on the left and the incidents panel on the right
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Fig. 5 Crime Reports U.S.A. Webpage
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2.4. Existing tools for Crime Data Visualizations

There are various tools available online for data visualizations. Men-
tioned below are some tools appropriate for crime data visualiza-

tions.

29M E‘ ................................................................................................................................................................................................................................... Color World Regions A

‘IGM ......................................................................................................................................................................................................................................

TAM [ L
Select = Search...

12M ......................................................................................................................................................................................................................................

Tanzania 1990 (v| Tanzania

IM [T e A O O O N - S ‘El Albania

Surface area «

Afghanistan
100 RTINS SRNTTN  CUDNCURNEY TR - TR, R ¢

Algeria
Andorra

Antimia and Barhoda

® DESELECT

400k ......................................................................................................................................................................... .............................................................

Albania 1980

: : O @ Q Q Q O Q m@ Size [ Services (% of GDP) \ 4
person (GDP/capits, PPPS inftetion-ad) )

8000 Zoom M a {3 oo

Income v A DATA DOUBTS
o= O & = o ®©
TRAILS LOCK OPTIONS EXPAND PRESENT

Fig. 6 Gapminder website

200k
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2.4.1. Gapminder

This is a tool to help you answer questions about global development
using data. Gapminder Fig. 6 has two free products: Gapminder
World, which is available online and Gapminder Desktop, which is

a software you can install on your computer. Both tools sit on top of
substantial and well-arranged collections of statistics from the World

Bank, the United Nations and other international organizations.

x | Child mortality Colon&Rectum c. deaths /.. | Liver cancer, deaths, Gapminder encourages you to compare different indicators from

Y axis linear | log men . . . . . .
Life expectancy Colon&Rectum c. deaths, different countries over time and experiment with various ways of
Search... _ Total number of male combining datasets. Gapminder’s main innovation is the motion
Life expectancy, female Colon&Rectum c. new case.. deaths due to liver cancer ; . o .
: : , chart, which animates how statistics about any issue change over
. during the certain year.
Time Life expectancy, male Colon&Rectum c. new case..

time. Two other neat features are- being able to select and highlight

Babies per woman Number of child deaths Liver c. deaths /100k men different countries as a way of making comparisons, and flick be-

tween viewing chart and world map views of the data.

CO2 emissions Underweight children Liver c. deaths, men
Child mortality [ Cancer, female P || Liver c. new cases 100k m__.
Income [T Cancer, male P | Liver c. new cases, men

Life expectancy [ Causes of child deaths P || Lung c. deaths /100k men

[ Economy » [ Causes of newborn ... p Lung c. deaths, men

[ Education » 7 HIV P | Lung c. new cases /100k
[T Energy 4 [ Health Economics » | Lung c. new cases, men

7 Environment 4 [7 Injuries and accidents P | Prostate c. deaths

[T Health > [7 Malaria p | Prostate c. deaths /100k m._.
[ Infrastructure » [ Maternal health » Prostate €. new cases

Fig. 7 X - axis filters
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2.4.2. Timeline JS

Sign In | Subscribe

12:00 AM
January 11, 1962

Sneaking for Support

Mandela sneaks out of South Africa, traveling )
the continent and visiting England to drum up

support for the ANC's cause. After receiving

military training in North Africa, Mandela

returned to South Africa in July.

Dennis Lee Royle / AP

African women Jein In a demonstration demanding the release of Mandela In South Africa,
Aug. 16, 1962.

Prison Sentence

-~

7 Sharpeviile Forms the ANC’s
Q £ Massacre military wing, Umkhpnto

we Slzve (Spear of fhe

Q The government bans Sneaking for

the ANC and declares a .i." Support

siate of emergency.

ve . .

1960

Fig. 8 Timeline Webpage - (Nelson Mandela)
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It is an open-source tool that enables anyone to build visually rich,
interactive timelines. Beginners can create a timeline using nothing
more than a Google spreadsheet, like the one we used for the Time-
line above. Experts can use their JSON skills to create custom instal-

lations while keeping Timeline]S’s core functionality.

o TimelineJS can pull in media from a variety of sources such
as Twitter, Flickr, YouTube, Vimeo, Vine, Dailymotion, Google
Maps, Wikipedia, SoundCloud, Document Cloud and more!

o It allows to write each event as a part of a larger narrative.

o It includes events that build up to major occurrences — not

just the major events.

o All data shows on a single timeline.

A Child Is Born

1910 1920 1930 1940

2.4.3. Tableau

It is a business intelligence (BI) software tool that supports interac-
tive and visual analysis of data. It has an in-memory data engine to
accelerate visualization. Tableau has three main products to process
large-scale datasets, including Tableau Desktop, Tableau Sever, and
Tableau Public. Tableau also embeds Hadoop infrastructure. It uses
Hive to structure queries and cache information for in-memory an-
alytics. Caching helps reduce the latency of a Hadoop cluster. There-
fore, it can provide an interactive mechanism between users and Big

Data applications.

g Africar [ 7| Lav i .'r Sneaking for A Campa I I M: \ pogg D' Back Home
Congre | Js I 458 Support Freedom 1 Ta E ﬁ d n
pr i
Marriage Arr Tt Hrison Sentence Mande | Bar | (@83 Rt Mand¢ The El ‘3 The Loss of an Ilcon
th to Poll: 1 | Bzf withp >4
st maxim| \ =
The Natlon Foyms the AN Memolr An ¢ = Man 5} O Mandela retires from
elections ai myltary wing, ﬁ In S/ 8¢ b| public life.
enacting af wq Slzwe (Spe dem © n J
® ® e sEw ® 9 8 Eme W S0 9 W 8 W 8
1950 1960 1970 1980 1990 2010 2020
2000

1900

Fig. 9 Showing E.g. of Nelson Mandela’s timeline.
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& Dashboard Starter Ul Home Team  Source  Chat Support

Pageviews by browser (past 24 hours)

100 M Mobile

Safari
IE

M Firefox
M Chrome

8:00 PM 12:00 AM 4:00 AM 8:00 AM 12:00 PM 4:00 PM

This is a sample text region to describe this chart.

Impressions by advertiser Impressions by device

200 M Initech 200 M Phons
Acme, Inc M Other

M Bluth Company

150 I
I Dunder Miffiin
0
8:00 PM 4:00 AM 12:00 PM 8:00 PM 4:00 AM 12:00 PM
12:00 AM 8:00 AM 4:00 PM 12:00 AM 8:00 AM 4:00 PM

Fig. 10 Adashboard design (Image Source: Github)

Pageviews by browser (past 5 days)

M Chrome
M Firefox
IE
M Mobile Safari
Notes go down here
Impressions by country
200 W New Caledonia
1 Chile

M Luxembourg

Belgium

W Norway

M Irag

M Dominican R...
Nigeria

M Indonesia

100

1w

8:00 PM 4:00 AM 12:00 PM
12:00 AM 8:00 AM 4:00 PM

2.5. Dashboard Designs

Dashboards are designed to provide users the maximum amount of
information on the first go. The thumb rule of data visualization is
to give users an overview of the information and then let the users
decide what they want to focus on. The key features / insights should
capture more area. The focus of the user should be guided well in

terms of flow of the information.

A dashboard is considered good when the user is able to read through
the data smoothly and able to draw parallels to the information. A
clear mental model of the entire system helps user to understand in-
formation much better. Things should not be left un-related. Action

to information should be clear.

o Make the complex simple:
When there is lot of dynamic data, that changes all the time
and different analytical needs and questions, take out all this

complexity and make it simple.

o Telling a clear story:
The ability to connect data to the context and answeing the

user’s questions makes the dashboard an efficient one.

+ Reveals details as needed:
Giving each user what they want to see — no less but also no
more. Some users might need to be able to see a more gran-

ular view of the data — others could suffice with an overview.

11
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Dashboard Design Principles

There are a few principles of data visualization. Incorporating them

in the design makes the users tasks easy. They are as follows:

o Information at a glance:
Try and communicate the crux of the information in less than
30 seconds of a glance at the website. Layering information in

accordance of the user goals is very essential.

o The Inverted Pyramid:
The most important and substantial information is at the top,
followed by the significant details that help you understand
the overview above them; and at the bottom you have general
and background information, which will contain much more

detail and allow the user to dive deeper.

Most Important Data

Second Level
Information

Details

o Less is More:
As we know that the short term memory can memorize or
hold only 7(£2) at a time—the amount of items to put in the
dashboard. Visual clutter can be avoided by layering the data

by using filters and hierarchies. Breaking segments into tabs.

2.6. Visualization Charts

Each chart solves a different problem and has its own pros and cons.
To determine which chart is best suited for each of those presenta-

tion types, there are a few things to be considered.

« How many variables are to be shown in a single chart, one,
two, three or more?

o How many items (data points) are displayed for each variable?
Only a few or many?

o Will the values be display over a period of time, or among

items or groups?

When these questions and few more are answered, layouts can be ex-
plored. Bar charts are good for comparisons, while line charts work
better for trends. Scatter plot charts are good for relationships and
distributions, but pie charts should be used only for simple compo-

sitions — never for comparisons or distributions.

Secondary Research
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There are plenty of ways to visualize a par-
ticular data set. Depending upon the user
and your goals choosing the right type of
data visualization will enhance the result.
Dr. Andrew Abela talks about them in the
Fig. 11. She has categorized them as follows:

o Comparison
o Composition
o Distribution

o Relationship

Chart Suggestions—A Thought-Starter

Variable Width Table or Table with Bar Chart Column Chart Circular Area Chart Line Chart Column Chart Line Chart
Column Chart Embedded Charts
i il % % /\/ y
Eil = —~
ol ol
I T [ I I
Many Items Few Items Cyclical Data Non-Cyclical Data Single or Few Categories Many Categories
Two Variables Many
per ltem Ca[e?ones Few Categories Many Periods Few Periods
| 1 ]
T
One Variable per Item |
[ Over Time
Among Items
l ‘ Column Histogram
Few
. Single Data —
Comparison Variable | Points
Scatter Chart Two
Variables
. B What would you . . . Line Histogram
Relationship — . 5 — Distribution Many
like to show? Data—|
Points /\‘
Bubble Chart
O o . .
o OO o Composition Scatter Chart
ree
°00 O Variables Two
Variables —
Changing Static
Over Time 3D Area Chart
Three
Few Periods Many Periods Variables — i
| |
Only Relative Relative and Absolute Only Relative Relative and Absolute Simple Share Accumulation or Components
Differences Matter Differences Matter Differences Matter Differences Matter ofT;otal Subtractioln to Total of Components
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Fig. 11 Dr. Andrew Abela’s categorization of visualization charts. (Image Source: https://extremepresentation.com/about/)
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Line Charts

Bar Charts

They are great when it comes to display-
ing patterns of change across a continuum.
They are compact, clear and precise. Line
charts format is common and familiar to
most people so they can easily be analyzed

at a glance.

Cons:

Too many lines (variables) can make the
chart hard to decipher. You may also find
your user constantly referencing the legend
to remind them which one they are looking
at. If you have too many variables, it’s time

to consider a second chart.

They quickly compare items in the same
category. They are easy to understand, clear

and compact.

Cons:

Aesthetically speaking, when you have too
much data, columns become very thin and
ugly. This also leaves little room to properly
label your chart. Imagine we had ten differ-
ent age ranges, per column. Some results,
if not most, would be only slivers. To make
your chart easy to understand use good col-
ors, proper spacing and a balanced layout.
This invites people to look at your chart and
even enjoy it. A pretty chart is much nicer

way to consume data than squinting at a ta-
ble.

Pie charts

N

They rank low in precision because users
find it difficult to accurately compare the
sizes of the pie slices. The scale resulting
in the smallest slices are so small that they

even cannot be displayed.

Cons:

Cannot show more than 5-6 variables. Af-
ter six it is hard for eyes to decipher what
are the slices proportion. It also become dif-
ficult to label the pie chart. Circles take up

space.

Scatterplots

e

They lack precision and clarity as the rela-
tionships between two quantitative mea-
sures don’t change very frequently. Still, they
can be used for an interactive presentation

for knowledgeable users.

Cons:
Needs huge data sets, does not work with
smaller data sets. It also aims at showing a

correlation of variables.

Secondary Research
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Heat Maps

Heat maps are most effective for giving an
overview of information. For geospatial
data, map is the most optimal data visual-

ization tool.

Cons:

Needs a lot of space.

Column Graphs

b L

Good for showing chronological data,

such as growth over specific periods, and
for comparing data across categories. At a
glance, one can compare multiple variables

in a single group.

Cons:

Can use for only 4-5 variables accross just
4-5 groups. More the variables and more
number of groups, more is the time invested

in reading the data.

Spider Chart

Good to show the spread of multiple variable
at a glance. The concentration of strengths

and weaknesses is evident at a glance.

Cons:
Cannot use it if there are more than 5 val-

ues/ variables to compare.

Area Chart

Useful for showing part-to-whole relations,
such as showing individual sales reps’ con-
tribution to total sales for a year. It helps you
analyze both overall and individual trend

information.

Cons:
Making sure not using more than 2-3 vari-
ables which are not overlapping each other.

Not suitable for dynamic data sets.
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There are few more basic visualization charts. Depending on the
subject and user goals more interesting ways of reading the data can
be brainstormed. Each chart has its own pro’s and con’s. Depending
on what suffices the need of the hour a particular chart is chosen.
There are possibilities of merging two charts, for e.g. a line chart can

be merged with a column chart as well Fig. 12.

Tools for Dashboards

Dashboards are designed to provide users the maximum amount of

information on the first go. The thumb rule of data visualization is

to give users an overview of the information and then let the users

decide what they want to focus on. The key features / insights should
= . . I I I capture more area. The focus of the user should be guided well in

terms of flow of the information.

Fig. 12 A mergedline chart and a bar chart
A dashboard is considered good when the user is able to read through
the data smoothly and able to draw parallels to the information. A
clear mental model of the entire system helps user to understand in-
formation much better. Things should not be left un-related. Action

to information should be clear.

Following are some dashboard design softwares.
o Tableau
o Sage Live
o IBM Cognos Analytics
o Style Intelligence
o SAP - Business Intelligence
o Halo

* Some of them are paid softwares.
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3. Primary Research
3.1. Overview

The Maharashtra Police department is divided into multiple different
departments like Crime Investigation Department (C.1.D.), Railway
Police Force (R.P.E), Administration, Training, State Intelligence
Department (S.I.D.), Anti-Terrisom Squad (A.T.S.) and other 13 de-
partments. The Strategy Support System is the responsibility of Ad-
ministration department. The Administration department takes care

of smooth functioning of the Police department. The need of this

tool was realized during the department planning / strategy meet-
ings. The process to collect data for preparation of meetings followed
before this was too time consuming and inaccurate. The ranks of the
Maharashtra Police department are shown in Fig. 13. The marked
ranks are the immediate users of the S.S.S. These officials during the

strategy meetings decide on the various plans ahead.

Director of  Commissioner Joint Additional Deputy Deputy Additional Deputy Assistant Assistant Assistant
Intellignce of Police Commissioner e niniis aonier Commissioner ~ Commissioner =~ Commissioner Com;x;;sls.mner Supermt(?ndent Supermtt?ndent
Bureau (or) of Police of Police of Police of Police of Police e [:l'_]“"e of Police of Police
DIB Director General (or) (or) (or) (or) Addgt:'ll:lmal Deputy ASST.SP ASST.SP
= of Police Inspector General Deputy Inspector Senior Superintendent Superintendent < Suberintendent
CPor DGP of Police General of Police ~ Superintendent of Police 3 £ Poli of Police
ICP or IGP ADL.CP or DIG [?(f:ll:sll-i;;i’ DCP or SP AD:.DgPl:: ASP ACP or Dy.SP
Deputy Deputy Additional Assistant Inspector Sub-Inspector Assistant Police Senior
Commissioner Commissioner Deputy Commissioner of Police of Police Sub-Inspector Head Constable Police Constable
of Police of Police Commissioner of Police PI PSI of Police HPC SPC
for) (or) of Police (or) ASI s
Senior Superintendent (or) Deputy Jalg
Superintendent of Police Additional Superintendent
of Police DCP or SP Superintendent of Police
o ADE_fDPchh:f ASP ACP or Dy.SP Fig. 13 Maharashtra Police Rankings (Image source: jalpangeria.blogspot.in)
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3.2. Police Hierarchy

The hierarchy is strictly followed in government organizations.
During any strategic / non-strategic meeting the higher ranking offi-
cials ask the lower ranking officials for data a particular data set. The
lower ranking official in this is the Superintendent of Police (S.P.)

then orders his / her P.A. or his jurisdiction police stations to gather

information and provide them. This takes a couple of days as data
has to be gathered from various police stations and then compiled
according to the need of the higher ranking official. If the data set has
to be seen with different parameters than it takes a while to arrange

these data sets as they are either manual records or not formatted.

¥

[ apceranc | [ADGPI‘C& ]

e
DIGE
EOW

y A

'] *
| ADGP CID,MS ] AR | Commr SID
e (ADGP] MS
¥ ¥ !
1G PAW SplIGP SpLIGR
l- [Crime West) [Crime East]
¥
[ COMMRS. Spl 1IGP ADGF Ry I Sep 5P B
Spl GP/DIGP Ranges Pure Aumgabad DCsP
e ; l $—L Kolhapur Nagpur Mumbai
3 Kokan Bhavan Armravati Admin
A'bad(Spl.IGP]) Nagpur CP{5pl Masik Labour
| [ P e e
Masik Mot m b Podtical
Abad Raailway =P LER Security
SP HO Mumn :‘_::d'd i S.P. PuncRly S S
S DCR(W) 5P Pagpur Rly e

Direcsor MPA
Masik,

Dy Dir MPA
Masik

5P MPA

Masik

s l DIG Trng

DIE Gadchiroli l

5P Gadchiroli
P Gomdia

Spl 1GP
IGP Coastal
IGP hLA

F 1| sesqren)
Director MPFA Aurampzhad
Masik, Thane
Doy Dir AP Magpuer
Masik Nanded
5P MPA Kolhapur
e Amrawati

Mumbai

Primcipal/SsP Nasik
Jalna
Kagpur L
Bkola
Ehardalz
Salzpur
Marveej
WOTCMagpur)
Miarod
DTS Massik)

[l Primary Users
[] Secondary Users

Fig. 14 Maharashtra Police Department Hierarchy (Image Source: mahapolice.gov.in)
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3.3. Strategy Support System (S.S.S.)

The strategy support system is an online tool to visualize the Ma-
harashtra crime data sets and also other parallels like motorcade of
police, revenue, railway cases, etc. of which the data is pulled directly
from the State Data Center.

Considering the S.S.S. and its architecture it is crucial to understand
that the cases being registered (ELR.) are at the first level. A given
information might not be authentic. Hence only certain data can be

pulled on initial level.

The Fig. 15 shows the entire ELR. report which the detailed descrip-
tion of the offence and various other details about the victim. This
entire data is stored in N.C.R.B. (National Crime Records Bureau).
But while the data is pulled from the S.D.C. it only pulls the follow-

ing variables:

e ELR. no.

o Date

e Time

 Range, District and Zone
o Acts & Sections

3.3.1. M.R.S.A.C.

The Maharashtra Remote Sensing Application Centre was estab-
lished in September 1988 at Nagpur as an autonomous Organization
under the administrative control of Department of Planning, Gov-
ernment of Maharashtra. It is a premier institution to offer benefits
of Remote Sensing and Geographic Information System (GIS) Tech-
nologies to the State. It provides the map integration for the S.S.S.
The geospatial information and the development of the entire system
is being handled by them.

hiH-9)

FIRST INFORMATION REPORT
(Under Section 154 Cr.P.C.)
YT FaY AT

(F&T 94¢ Braer ufmar dfean

L‘;.- ~ District (fegi): gg-itjus e P.S. (diefld a1l): el Year (a¥): 2016

FIR No. (& @4¥ sb.): 0229 System Date and Time (dfH¢e i 3ile 44d): 28/09/2016 19:07 grad]

Original Date and Time ( dr<ifde R-is ajle gya): 28002016 18:52 a1ad]

‘}—*"S,Na. (31.e0.) Acts (HEfFIY) Sections (&iciH)
1 yRedla & dfgen 9¢g 0 L
2 ey d8 |l 9¢go0 3%2
3. (@)  Occurrence of offence (J&are! ge);
: P e 2 4

Fig. 15 AnFILR.copy
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3.3.2. System Flow

The Fig. 16 shows the system flow diagram of the Strategy Support
System. The process is divided into 4 major parts. The crime taking
place, the crime being reported, the data being stored on cloud and
the S.S.S. pulling data from the cloud.

rr-’-o N~ [ /' O
T e W
—
A crime takes Crime is reported at It is recorded in the Online record Data is stored in
palce the police station station diary and an N.C.R.B. & State Data Center
ELR. s filed

Data is pulled in every <6> hours

v
P —————— =
Offline report : S.S.S.
(Station Diary) le| Data is pulled in for
. . Srategy Support System
Web service

Fig. 16 System flow for S.S.S.
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3.3.3. Use case scenario

P.A. (D.G.P)
P.A.
Section 278 for Buldhana S.P.
,’ Buldhana Range
//
/
/
/
/
/
/
/
______ Last month's record .
D.G.P. ¢ AT Nashik S.P. P.A.
\\
\
\
\
\
\
\
\
\
v | Amount Security
)\ forces needed for Jalna I.G. P A

September in Jalna
for elections

Has some record

Time consuming & Inaccurate

Fig. 17 Work / Information flow of the Maharashtra Police Department.
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The Fig. 17 on the previous page explains the work / information
flow of the Maharashtra Police Department. This particular fig rep-
resents a use case scenario where the D.G.P. wants to see data sets for

few particular regions.

For e.g. The first thing he /she wants to see is how many section
278 charges have been registered in the Buldhana range. In this case
D.G.P’s personal assistant is informed about this and they contact
Buldhana’s S.P. or them directly. The S.P. then orders the person-
al assistant to get these details from the zones that fall under him.
Similarly the chain follows down the order till the local police sta-
tion. They get back with the collected / documented data sets and it
follows the hierarchy. This is one use case. The other e.g. is Nashik
range data set. Consider the time taken to gather various other data

sets from various other ranges / districts / zones.

This causes delay in terms of quick decision making in case of an
emergency. These data sets even if recorded on time and sent across
to the highest authority, gaining insights from these data sets be-
comes a task even for the authorities and they need to assign people

to draw insights from them.

When drawing insights / understanding data sets, quick filtering of
information and fluidity of data sets helps in looking at different as-
pects of it. If on paper it increase the effort of the person deriving
insights and restricts the user to draw more insights or look at it in a

different perspective.

The police stations do submit the data sets periodically but as the

entire system was manual or offline, this lengthy process involves a

lot of time and effort in data collection, storage and retrieval process.

Primary Research
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3.3.4. Working screens of S.S.S.

h
H

GIS BASED STRATEGY SUPPORT SYSTEM
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(® state

O cities I
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‘AII Zones L4 ‘

®, Ranges
| Al v
| All Districts v |
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®)0ffences

‘ Offences Group ‘
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Acts [irc 1860 ] Mumbai Cify
Section : |AIISections v |

(®) Lz2st Month
( Last Six Month

( Last Year
) From : 08/02/2017
To:
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©) l\‘[uml)];liIa -E

sfllv

Kokan'Range
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@\-:ﬁ Range .
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‘Aurangabad'Ra @ “J

Fig. 18 Landing screen of S.S.S.
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applied information

Duration :
From : 2017-08-02 To: 2017-09-02
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3.3.5. System Architecture

GIS

login

crime tracker

| expenditure review | base maps | disciplinary action || DCRstate | DCR local

|
| admin | estt | railway

3

e | oo

€ :?l__re:_aj; 6ﬁt;r;ci / :acts\ /d;mit'_‘ﬁ\ ’\/gr_alp h;;
- state | offences t SiX months
- Cltles last year

- body offences from & to
% all L economic offence
all zones _ property offence
- ranges - public order offence
i: all - sexual offence
all zones - State local taws
L railway - 3gainst women
L | against children
all - against sc/st
— against senior citizen
- cyber crimes
- highway
L acts
L sections

Fig. 19 S.8.S. architecture

25

Primary Research



Project 3: Strategy Support System for Maharashtra Police IDC School Of Design - IIT Bombay

4. Problem Statement

To navigate intuitively within the
dashboard and to encourage users to
engage with the data sets.

Problem Statement 26
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5. Design

5.1. User goals

The design process started with the following user goals.

User goals:

« Navigate intuitively f

« Encourage them to engage with the data sets —_—
o Most important information upfront: _Do'/\;\‘,\e crek \
o) ZEN o Sivale
o The statistics of Range / District / Zone elor tvilo o :LL:G';
. 2 . aele
o The trend dicrmdt g 208
o Filters

5.2. Layout

Choosing the right elements for the dashboard:

o Map: =

The most crucial element in the entire strategy system is the map.

T

Hence it also occupies the maximum area in the design.

o The Bar Graph:

To give users an overview of all the ranges/ districts/ zone data sets

bar graphs work well instead of just numbers.

o The Trend Graph:

The line graph shows the trend over the selected time period. It is an

important element in terms of predicting or understanding crime.

Fig. 20 Few sketches
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Fig. 21 Initial Design and layout
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Fig. 22 A 6 column grid layout (A)
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5.3. Elements
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5.4. Colour Schemes _

A few colour schemes were tried. The colour
scheme chosen to represent data on the map

was chosen keeping in mind that they were

photo-copy safe. Initially Selected colour §
g

scheme is marked in Fig. 25. But as the gray

scale values are completely reversing the

scale. The middle and the low values look

almost the same, making it difficult to read

the heat map in case of a photocopy.

Other options like the blue sequential co- 0
lour scheme has an equivalent scale in gray
colour, but the feedback from the depart-
ment was to see and alarm the people taking

being the high and green as the low. . . . . . . .

The final selected colour scheme is tick a
marked.

decision on the strategic front and hence red

Fig. 25 Tried colour schemes
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5.5. Final Design

Strategy Support System

Home Admin

Railway

Tester Logout

Filters Geo spatial Data Stats
Offences Group 1 Select All < All Ranges > Konkan
— o e SR
™ Body Offences 20 . B Chara Jalgaon
[ Economic Offences 40— Sort by Name Low
[ apul
[ Property Offences 32 . Konkan ‘
[ Public Order Offences 24
[ Sexual Offences 15246 E— Akola 120 3
. Amravati Rural 230 I
Offences Group 2 Select All ' Konkan 23 =
O] State Local Laws 20 mmm Major real gstate 'of the Washim 87 ==
0] Againstomen 20— dashboard is dedicated Yavatmal 570
[0 Against Children 32— to th_e map a§ Q?O'Spat'a'
DO Agaiost 5G/ ST 24 m— information is thg tgp
[0 Against Senior Citizen 46— pI’IOI’Ity s
—> ) W vigh L
O Cyber Crimes 25 m— Average All range/ district/ zone
0 O tow stats list with numbers and
horizontal bar chart for
e Trend Chart better sorting and quick
overview.
() Last Year
(@) Last 6 Months 600
() Last Month 500
O Pick your date 400 18 15 Trend chart for quick view
i 300
To sear.ch by a particular act 15 15 15 ® ® «—— over the last few moqths
or section. 200 ® ® ® rise and decline of crime
100 rate.
0
Filters along with numbers
and horizor?tal bar charts Jan'17 Feb'17 Mar ' 17 Apr' 17 May ' 17 Jun*17
revealing maximum infor-
mation with minimum clicks
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6. Evaluation
The evaluation plan is categorized into 3 stages.

o Exploration:
The users will spend 5-7 mintues with the dashboard exploring the
features. This will be tracked by the mouse tracking software for
heat maps. This will provide the necessary information, where users
spend most of the time.

Test: Heat Maps

o Task:

The users will be handed a multiple choice questionnarie with ten
questions in it. They will have to hunt for the information on the
dashboard and choose the correct option out of it. This part will give
the most crucial data of how they hunt for the information and how
much time they take to answer the right question.

Test: Heat Maps, Time taken, Correct answers.

« Likert Scale:
The last section would be a likert scale where they will rate the fea-
tures and design aspects of the dashboard.

Test: Apporpriateness of the features and use of it.

The final sections would be generic comments and feedback section

where if they want to write any specific comments.

Exploration Task followed by Questions Likert scale

5 mins

Heat Maps

5mins

Quantitative & Heuristic

2 mins

Evaluation
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6.1. Statistics
The overall statistics results look satisfying. The tasks given to the
users were a success. Only one user failed to find the correct answer

for the Question 3 as indicated in Fig. 30.

The failure rate has been 5% with these tested users.

Answers

5% __

95%

m Right ® Wrong

Fig. 26 Pie chart depicting the no. of correct reponses recorded from the

users for the tasks given.

o+ Considering the user goal to hunt for the information in bare
minimum time, the target of collecting the required informa-
tion in under a minute per task / question was overshoots by
about 40 seconds in User 1(Q1 & Q2) scenario Fig. 29.

o User 2(Q3) took enormous amount of time (217 seconds) Fig.
29.

o The standard deviation for Question 3 is quite high, due to the
User 2’s response Fig. 27.

 The average time taken stays under 1 minute target for all users

per question Fig. 27.
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Average Time

Average Time

200 180
180 160
160
140
140
" w 120
T 120 3
S 1w - 93.25 g 100 87.2
v “ 77.6
< 75 £ 80
80 64.75
60
. 43.5 39 35.6
40 22.75 0
20 20
0 0
Question 1 Question 2 Question 3 Question 4 Question 5 User 1 User 2 User 3 User 4
38.02 5.05 85.36 41.56 15.26 77.6 87.2 39 35.6
Fig. 27 Average time for cumulative effort of all users per question. Fig. 28 Average time taken per user. Entire task.
Participant Time taken (in seconds) Participant Right / Wrong
B 2 Q Q4 Q Q1 Q2 Q3 Q4 Q5
1 108 27 68 123 62 1 Right Right Right Right Right
2 107 20 217 62 30 2 Right Right Right Right Right
3 35 17 67 26 50 3 Right Right Wrong Right Right
4 50 27 21 48 32 4 Right Right Right Right Right
Fig. 29 Time break-up for each user and each question Fig. 30 Correct / Incorrect reponses
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6.2. Tasks & Heat Maps

Railway ; Varun Mewada  Logout

'I';l]ter Geo Spatial Data . - Stats

Railway

Offence Group 1
-

only # Body Offences

Only
Only

Select all Clear all

| All Ranges

1.
Serach for region

}

3\ Sort by m High Low
\-> I

/\M

¥ Economic Of 107 .

Only T —
Amravati - 22 N
' Only . Aurangabad 7
: Gadchiroli -
’ Offence Groupr_2 Sel Cle - B High . 7
o ‘! ol Average Kolhapur 11 =
Oonly & Sianal Laws ' O Low Konkan P 1

Only A st Women 151 N i
agpur 1M
Only = Against Children 91 .
) .. Duration Hapded
only & Against SC/ST 101 . - Nashik 15

Only g Cyber Crime 141

Only (= Highway 161

Acts & Sections

Fig. 31 Heatmap for Question 1. All users
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1. During the last 6 months which range
has the highest and lowest no. of EI.Rs

registered respectively?

Konkan & Nagpur
 Kolhapur and Konkan
Amravati & Gadhchiroli
Nashik & Nanded

For this the users had to apply the duration
filter and then sort the data of ranges on the
extreme right column to either ascending or

descending order to get the answer.

o As observed in the heat map all users
has spent enough time exploring the left

column of Offences group.

o They eventually looked at the graph but
very less time was spend on the tabs for
filtering duration. Fig. 34 User 3 - Q1 Heat map Fig. 35 User 4 - QI Heat map

o They did not sort the extreme right list
of all ranges. Instead they manually

went out to read the data sets.
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AT,
Strategy Support System 5 Railway é @ Varun Mewada  Logout
Filter Geo Spatial Data Stats
Offence Group 1 Select all Clear all city All Ranges
only ¥ Body Offences 81
Serach for region
only ¥ Economic Offences 107

Only & perty Offences 93 Il

Sort by m High Low

Only ic Offences 98 I :
Amravati 22 I
Onl 77E v e R T T e
Aurangabad 7
) Gadchiroli
B High i
. O Average Kothapur 1
Only
nly O Low Konkan 8
Only gainst Women Negote "
Only a8 Against Children 191
3 Duration Mandesk 9
C-n‘: Against SC/ST 101 Nashik 15
Orly Against Senior Citizen 161 Last Year Last 6 Months Pickyourdate | e
[ __a 1
Only & Cyber Crime 141
only = Highway 161
5
Acts & Sections
0 s -
2.5 3 4 45 5
Week

Fig. 36 Heatmap for Question 2. All users
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2. In thelast year how many total property
offences sections have been registered?

o 1125
« 1084

e 985
e 1905

Here the users had to just apply the duration
filter and look at the count on the extreme

left Offences group.

o All users got it the answer right, from at

the Offences count.

o Most of them looked at the graph and

spent a good amount of time.

o Very less time was spent at the duration
tabs.

Fig. 39 User 3 - Q2 Heat map

Fig. 40 User 4 - Q2 Heat map
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-
Q egy Support Systerr Admin : Railway Varun Mewada  Logout

Geo Spatial Data Stats

Offence Group 1 Select all Clear all

Only 2] Body Offences 81 -.
107 .
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‘ All Ranges
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¥
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o wenge | (i g v
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Fig. 41 Heatmap for Question 3. All users
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3. What is the count of ELR’s registered
for Koyna nagar in Satara district of
Kolhapur range against children regis-

tered in the last 6 months?

[ ]
|l = W u

The users had to look into the ranges col-
umn on the extreme right to locate the par-
ticular zone, then applying the 6 months

duration filter.

o User 3 as indicated in Fig. 44,failed to

answer correctly.

o User 2 took a lot of time and went to

search for a particular act from the
search bar below on extreme left. Fig. 44 User 3 - Q3 Heat map Fig. 45 User 4 - Q3 Heat map

o User 4 was all over the place. Even after
using it for a while the user did not know

where to hunt for the information.

Evaluation 42



IDC School Of Design - IIT Bombay Project 3: Strategy Support System for Maharashtra Police

Strategy Support System Ess. Railway % [?3‘3 Varun Mewada Logout
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Fig. 46 Heatmap for Question 4. All users
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4. How many ELRs of section 56 have
been registered in for Gondia district

in last month?

The question was framed in a manner to al-
low the users to think about where the dis-
trict falls, then they had to particularly look
for the section 56 from the bottom left pan-
el. This feature was provided for the users to

look for a specific section.

o Users 2 & 4 clicked on the legend assum-

ing some interaction.

o User 1 seemed confused where to filter

information for a specific act.

o The search bar for a particular section
seemed out of place. Usually look to
search information on the top bar. The
search being a part of offences group
was placed near to the offences group,
but it clashed with the mental model of

users to look for something on the top.

Fig. 49 User 3 - Q4 Heat map

Fig. 50

User 4 - Q4 Heat map
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ek,
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Fig. 51 Heatmap for Question 5. All users
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5. Considering Economic offences
and Property offences how many

sections have been registered in = -
Cyber crime in the last year? a E= 1 | = .-
. 250 = § o ;
. 3220 =&, \\_ '_*5_--*“ “--_::,uf_-;;if\
. 107 : - )

All users hit the right zones for this ques-

tion.

o User 4 seemed a little confused though.
Spending more time, evident in the heat

map.

Fig. 54 User 3 - Q5 Heat map Fig. 55 User 4 - Q5 Heat map

Evaluation 46



IDC School Of Design - IIT Bombay Project 3: Strategy Support System for Maharashtra Police

6.3. Likert Scale
1. Is the overall text readable enough?
2. Are the colours on the map good 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10

enough to differentiate between high Text Ql U 1
medium and low?

3. Does the stats list on the right hand 5 3 4 5 6 7 8 * 1 2 3 4 5 6 7 8 +

ly about the no. ELRs registered in the

range/ district / zone?

side of the design communicate clearly
about the no. sections registered in the

particular offences group? * *

1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
ortencescount Q4 [ 11 1 NN L —
The likert scale stays on the positive side. Q4 U 4

The responses collected show favourability

amongst the users. *

Overall rating [ [ | | [
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6.4. General Feedback

1. User friendly, need proper headings.

2. Notification bar or Pop window on
RHS bar for FIR Count.

3. Date filter is too low ,it should be at
high on left hand side.

3 Strategy Support System

g_g‘ﬁ Varun Mewada  Logout

Filter Geo Spatial Data Stats
Offence Group 1 Select all Clea : ; All Ran
P City Railway ges
¥ Body Offences 81 . .
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# Public Offences 93 . i SR :
¥ sexual Offences 77 - “norsagabed 7
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O Average Kelhsour . »
State Local Laws a1 Low Konkan g
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