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Abstract— Predicting Emergency Incidents is a project 

based upon machine learning. This project can be used to 

predict the area in which there may be need of some 

emergency resource. This project can help emergency 

service providers (like fire service providers, police, 

ambulance service providers) to allocate their resources in 

emergency prone areas which can save time, money and 

life’s. Predicting Emergency Incidents project was 

developed using Python and Qt Designer. It uses scikit learn 

library for its machine learning model. It is based on a 

supervised machine learning model. It uses pin code, hour of 

the day, day of month, and month of the year as input for 

predicting the level of emergency (High/Medium/Low) in a 

particular area. It can also predict the level of emergencies 

for a range of pin codes. A user can also see the plot of 

number of incidents against pin code/hour of day/day of 

month/month of year for all the available data in predictor. 
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I. INTRODUCTION 

The Paper entitled “Predicting Emergency Incidents” can be 

used to predict the level emergencies (High/Medium/Low), 

and of what type based upon historic emergency incidents in 

a specific area. By predicting details of future emergency 

incidents such as type and location, we can provide a way 

for emergency responders to better allocate their resources 

and save more lives. As emergency events, the time it takes 

for first responders to arrive on scene is critical, with 

minutes often making the difference between life and death. 

Because of these factors, standard staffing and resource use 

is very high to make sure enough responders are available at 

any given time. These factors make emergency response an 

important potential application for optimization based on 

predictions. Thus, a model that can learn and make 

predictions on the location, level of emergency, and type of 

these events would be extremely useful to government and 

department management in making staffing and resource 

allocation decisions. 

Our goal is to use historic emergency incidents in a 

specific geographic region (using pin codes) to predict 

where future emergencies might occur, and of what type. 

We framed this application as a supervised learning problem 

where training examples are drawn from historic data on 

emergencies for the region. This will allow our model to 

learn the incident likelihood over our region of interest 

which can then be subsequently turned into a prediction. 

A. Purpose 

Each year, emergency responders assist in millions of 

critical events across the country, costing billions of dollars. 

As emergency events, the time it takes for first responders to 

arrive on scene is critical, with minutes often making the 

difference between life and death. Because of these factors, 

standard staffing and resource use is very high to make sure 

enough responders are available at any given time. These 

factors make emergency response an important potential 

application for optimization based on predictions. Thus, a 

model that can learn and make predictions on the location, 

level of emergency, and type of these events would be 

extremely useful to government and department 

management in making staffing and resource allocation 

decisions. 

B. Scope 

This project will help emergency service providers to 

allocate their resources in a better way. They will be able to 

put their resources efficiently by planning next days in 

advance based on the incidents of previous days. This 

project can be used with navigational and GPS services to 

alert a user about emergency incidents (like road accident, 

theft, pickpocketing etc.) which might occur in region in 

which user is present. 

C. Objective 

Our objective is to create an application which can predict 

the level of emergency in a particular area at a particular 

time, and of what type. This application will predict based 

on historic emergency incidents in a specific region. We 

frame this application as a supervised learning problem 

where training examples will be drawn from historic data on 

emergencies for the region. This will allow our application 

to learn the incident likelihood over our region of interest 

which can then be subsequently turned into a prediction of 

level of emergency in that region. 

II. EXISTING SYSTEM 

Nowadays there is no real-time software happen to be exists 

in world which predicts level of emergency which is going 

to happen in an area. The time it takes for first responders to 

arrive on scene is critical, with minutes often making the 

difference between life and death. And there is no Software 

exists which predicts the level of any emergency that could 

be happen. So, sometimes it becomes difficult for all the 

emergency service providers to locate the locations in which 

patrolling can be done or for the other emergency service 

providers such as ambulance or firemen to reach in the least 

possible time so that they can save anything bad going to 

happen. When any person moves to a new location the 

person is unable to predicts which type of emergency can 

take place in that area. 

III. PROPOSED SYSTEM 

The proposed system is based on machine learning. It uses 

decision tree regression for its predictions. This system is a 

supervised machine learning model which uses previous 

data of emergencies containing time, date, pin code, number 
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of emergencies in an hour etc. as its training data. Based on 

this training, it predicts the level (High/Medium/Low) of a 

particular emergency or all emergencies in a particular 

region at a particular hour of the day. It takes the pin code of 

area, hour of the day, day of the month and month of the 

year to predict the level of emergency in that area at that 

time (given as input for prediction). 

IV. FEASIBILITY STUDY 

A feasibility study is a high-level capsule version of the 

entire System analysis and Design Process. The following 

feasibilities are considered for the project in order to ensure 

that the project is available, and it does not have any major 

obstructions. 

A. Technical Feasibility 

It centres on the existing computer system (hardware, 

software) and to what extent it can support the proposed 

system. 

1) Accuracy, ease with which the data can be handled. 

2) The environment required in the development of system 

is any windows platform. 

3) The language used in the development is Python 3.6. 

4) The libraries used are scikit-learn, pandas, NumPy, 

PyPlot. 

B. Operational Feasibility 

The software is operationally feasible with the help of scikit-

learn library as it provides a vast machine learning classes in 

python. Also, the data for this project was downloaded from 

kaggle.com. This data provided us the information of more 

than 2.5 Million emergencies incidents happened in US  

This software is GUI based software, so all the 

Emergency Service Providers which have basic knowledge 

of computers can run our software easily. 

C. Economic Feasibility 

If certain estimated cost for the project is accepted, then we 

say the system is economically feasible. The system will be 

developed and operated in the existing hardware and 

software infrastructure. The system developed and installed 

will be good benefit to the organization hence the proposed 

system is economically feasible. So there is no need of 

additional hardware and software for the system. All we just 

required Libraries for software initially installed in a system 

which is one-time task. 

V. DECISION TREE 

Decision tree learning uses a decision tree (as a predictive 

model) to go from observations about an item (represented 

in the branches) to conclusions about the item's target value 

(represented in the leaves). It is one of the predictive 

modelling approaches used in statistics, data mining and 

machine learning. Tree models where the target variable can 

take a discrete set of values are called classification trees; in 

these tree structures, leaves represent class labels and 

branches represent conjunctions of features that lead to 

those class labels. Decision trees where the target variable 

can take continuous values (typically real numbers) are 

called regression trees.  

In decision analysis, a decision tree can be used to 

visually and explicitly represent decisions and decision 

making. In data mining, a decision tree describes data (but 

the resulting classification tree can be an input for decision 

making). This page deals with decision trees in data mining.  

Decision tree learning is a method commonly used 

in data mining. The goal is to create a model that predicts 

the value of a target variable based on several input 

variables. An example is shown in the diagram at right. 

Each interior node corresponds to one of the input variables; 

there are edges to children for each of the possible values of 

that input variable. Each leaf represents a value of the target 

variable given the values of the input variables represented 

by the path from the root to the leaf.  

A decision tree is a simple representation for 

classifying examples. For this section, assume that all of the 

input features have finite discrete domains, and there is a 

single target feature called the "classification". Each element 

of the domain of the classification is called a class. A 

decision tree or a classification tree is a tree in which each 

internal (non-leaf) node is labeled with an input feature. The 

arcs coming from a node labeled with an input feature are 

labeled with each of the possible values of the target or 

output feature or the arc leads to a subordinate decision node 

on a different input feature. Each leaf of the tree is labeled 

with a class or a probability distribution over the classes. 

A special case of a decision tree is a decision list, 

which is a one-sided decision tree, so that every internal 

node has exactly 1 leaf node and exactly 1 internal node as a 

child (except for the bottommost node, whose only child is a 

single leaf node). While less expressive, decision lists are 

arguably easier to understand than general decision trees due 

to their added sparsity, permit non-greedy learning methods 

and monotonic constraints to be imposed.  

Decision tree learning is the construction of a 

decision tree from class-labeled training tuples. A decision 

tree is a flow-chart-like structure, where each internal (non-

leaf) node denotes a test on an attribute, each branch 

represents the outcome of a test, and each leaf (or terminal) 

node holds a class label. The topmost node in a tree is the 

root node. 

A. Decision Tree Regression 

Decision tree builds regression or classification models in 

the form of a tree structure. It breaks down a dataset into 

smaller and smaller subsets while at the same time an 

associated decision tree is incrementally developed. The 

final result is a tree with decision nodes and leaf nodes. A 

decision node (e.g., Outlook) has two or more branches 

(e.g., Sunny, Overcast and Rainy), each representing values 

for the attribute tested. Leaf node (e.g., Hours Played) 

represents a decision on the numerical target. The topmost 

decision node in a tree which corresponds to the best 

predictor called root node. Decision trees can handle both 

categorical and numerical data. 

B. Decision Tree Implementation 

Decision tree builds regression or classification models in 

the form of a tree structure. It breaks down a dataset into 

smaller and smaller subsets while at the same time an 

associated decision tree is incrementally developed. The 

result is a tree with decision nodes and leaf nodes. A 

decision node (e.g., Outlook) has two or more branches 

(e.g., Sunny, Overcast and Rainy), each representing values 

for the attribute tested. Leaf node (e.g., Hours Played) 
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represents a decision on the numerical target. The topmost 

decision node in a tree which corresponds to the best 

predictor called root node. Decision trees can handle both 

categorical and numerical data. 

C. Decision Tree Algorithm 

The core algorithm for building decision trees called ID3 by 

J. R. Quinlan which employs a top-down, greedy search 

through the space of possible branches with no 

backtracking. The ID3 algorithm can be used to construct a 

decision tree for regression by replacing Information Gain 

with Standard Deviation Reduction. 

1) Standard Deviation:  

A decision tree is built top-down from a root node and 

involves partitioning the data into subsets that contain 

instances with similar values (homogenous). We use 

standard deviation to calculate the homogeneity of a 

numerical sample. If the numerical sample is completely 

homogeneous its standard deviation is zero. 

1) Standard deviation for one attribute. 

2) Standard deviation for two attributes. 

 
Fig. 2: Standard Deviation for one attribute 

 
Fig. 3: Standard Deviation for two Attributes 

VI. IMPLEMENTATION 

The emergency incident predictor uses decision tree. It uses 

previous incidents for its predictions. We downloaded the 

data of emergency happened during 10 December 2015 to 

18 August 2017 in United States. We removed all the 

redundant data and missing values from the downloaded 

data. We categorized the data according to the emergency 

type using custom classifiers (developed by us in JAVA). 

We implemented a decision tree using scikit-learn library 

and checked the root mean error for categorized data & 

combined data and compared them with the root mean error 

value of prediction.  

The root mean error value was the decision factor 

for the depth of decision trees, the result of decision tree 

predictions.  

 
Fig. 4: Predicted Result for Pincode Range 

 
Fig. 5: Plot for Number of Incidents per hour   against 

Months 

We didn’t used unbounded decision trees as they 

may so that the classes for the predictions made by decision 

trees may not have over fitted values. We created a user 

interface using QT designer and pyqt5, so that this project 

can be used easily. 

VII. CONCLUSION 

In this project we have studied use of machine learning 

models for predicting the level of emergency in an area at a 

given time. This model was based on supervised machine 

learning model which predicts the results based on data of 

previous incidents. The project “Predicting Emergency 

Incidents” is very helpful for emergency service providers 

as it can predict the level of emergency in an area. The 

emergency service providers can allocate their resources 

efficiently using this project which can save lives, money 

and response time of responders. By predicting emergency 
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level in an area for a time, the emergency service providers 

can allocate their resource to such areas which are more 

prone to any kind of emergency. This is GUI based project, 

which makes it very easier to use.  

So, any person with a very little knowledge of 

computer technology can use it with ease.  

Also, this project can plot scatter graph the 

incidents per hour against pincode/hour of the day/day of the 

month/month of the year, which make it easier to understand 

the results of predictions. 
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