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ABSTRACT 

Rehabilitation Approach for Pollen Monitoring 

 
 

Technological developments have revolutionized how we deal with many problems in our 

lives. We can find out about a lot of things before they happen thanks to technologies like 

Artificial Intelligence and Machine Learning.  

 

Many types of allergies can be avoided by taking some precautionary measures like 

avoiding a specific food or drug. Pollen allergy is hard to deal with because its windborne 

as well. This is what we are trying to solve. We want to make pollen patients aware of any 

outbreak or spike of pollen density before it even happens so they can take precautionary 

measures. But is it possible? 

 

What if we can look into the future and tell exactly how severe is the pollen going to be 

tomorrow? or the day after that? Or next week? However impossible it may sound, Thanks 

to Machine Learning we did just that. Using a huge dataset that contains data for different 

attributes like the count of pollen, humidity and temperature of every single day for the 

past 10 years, we built multiple ML models on which we trained this dataset. The models 

when trained were able to detect patterns in the data. These patterns could now be used to 

predict the density of pollen in future based on the training data set. We used three Machine 

Learning models of which Logistic Regression gave us the best accuracy of 99%. Being 

this accurate isn’t very likely when dealing with other real world problems but because our 

dataset was very linear and the patterns were fairly visible, i.e the spike in pollen count in 

spring season specifically, we could get the accuracy as high as 99%.  

 

The statistics we get from the Machine Learning algorithm will be displayed on an android 

application that we built from scratch. The user will have to install the android application 

and select the type of pollen allergy and his area. The application will show him if the 

pollen density is low, high, severe or critical for the next few days. The user can also set 

the notifications for when the density of pollen is alarming. This will help him take 

precautionary measures and stay inside in case there’s an outbreak. 
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Chapter 1. Introduction 

1.1. Overview 
 

The isuspended ipollen igrains iin ithe iair ireach ithe ihuman irespiratory itrack ithrough 

iinhalation, itriggering ia itype iof iseasonal iallergy icalled ipollen iallergy. iPollen iis ione 

iof ithe imost iwidespread iof iall ithe ithings ithat ican icause iallergies iin ihumans. iSo 

iour iproject iis ito iprepare ia isystem iwith ithe ihelp iof iwhich iusers iwill ibe iable ito 

iget ipredictions ifor ithe idensity iof ipollen, ipollen ipatients ican ihave iawareness iabout 

ithe ipollen idensity iin ia iparticular iarea iand ilikewise ithe ipollen idensity iin iat ileast 

ithe inear ifuture, iwith ia igiven iconfidence ilevel, iso ithey ican itake iproper 

iprecautionary imeasures ito iavoid ipollen iallergy iand iremain ihealthy. i i 

 

1.2. Problem Statement 
 

Watery ired ieyes, irunny inose, isneezing, icoughing, ithese ifamiliar isymptoms imean ispring iis 

iin ithe iair. iMillions iof ipeople isuffer ifrom iseasonal iallergies itriggered iby iairborne ipollen inot 

ijust iin ispring ibut iin isummer iand ifall, itoo iand inow ievidence isuggests itheir inumbers iwill irise 

iin ia ichanging iclimate. iWhen iplants iexposed ito iwarmer itemperatures iand ihigher ilevels iof 

iCO2, iplants igrow imore ivigorously iand iproduce imore ipollen ithan ithey iotherwise iwould. i iIn 

ia istatement ipublished ilast iyear, ithe iWorld iAllergy iOrganization,  icomprising i97 imedical 

isocieties ifrom iaround ithe iworld, iopined ithat iclimate ichange iwill iaffect ithe istart, iduration,  

iand iintensity iof ithe ipollen iseason iand iexacerbate ithe isynergistic ieffects iof ipollutants iand 

irespiratory iinfections ion iasthma. 

 

1.3. Approach 
 

Our isolution iwill icompletely ichange ithe igame iof iallergy isufferers. iOur iMachine iLearning 

iapproach ito ipollen iforecasting iwill icompletely itransform ihow igovernments, icorporations 

iand iindividuals iinteract iwith ipollen idata. iWith iup-to-date, ilocation-based ipollen idata, 

ithose iwith isevere isensitivities ifor iwhom ipollen ican ibe idangerous, isuch ias ipeople iwith 

iasthma, iwill ienjoy ioutdoor iactivities iwhen ithey iknow ipollen ilevels iare ilow. iThere iare isome  

iapplication iavailable ion iplaystore ithat ipredicts ithe idensity iof ipollen ibut ithey iare ifor ia 

iparticular iarea i(i.e. iEurope, iAmerica).It iwould ibe iworth imentioning ihere ithat ithere iis ino  

iapp iavailable ifor iIslamabad i.Our isolution iwill ihelp ithe ipeople iof iIslamabad ito ihave 

iawareness iof idensity iof ipollen iin ia iparticular iarea iso ithey ican itake iproper iprecautionary 

imeasures ito iavoid ipollen iand iremain ihealthy. 
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1.4. Scope 
 
The project will help the pollen patients by making the predictions about the density of 

pollens in a defined geographical area. The initial data provided to us by the PMD mainly 

cover the four sectors of Islamabad F-10, G-7, E-8, and H-8. This project mainly consist 

of three modules. In the first module we will be analyzing and pre-processing our data to 

transform the raw data into a format that is appropriate for further analysis through machine 

learning techniques. Raw data is usually incomplete or inconsistent and not ready for the 

techniques to be applied. In the second phase the model will be trained and tested to make 

predictions. Finally in the third phase we will develop an app and accompanied by a web 

portal that will show the estimation of the density of plant and give predictions of overall 

pollen count for each selected area or sector. 

 

 

1.5. Objectives 
 
Our Primary objective is to ensure the completion of our project along with the 

fulfillment of pre requisites of the final year project. This will include building 

individual scientific and AI skills and presenting the perfect details of the project. 

This project shall aid to build the necessary skills that would allow our group 

members to become capable of penetrating into the industry without confronting 

unnecessary hurdles. Project tasks will include a brief survey of the known 

techniques to create such application which may include open source libraries and 

platforms like scikit-learn and Tensor flow and pick the techniques and technology 

which helps the students map to the requirements in the best way. To understand 

and implement the end-to-end software development and deployment process in 

the context of AI-based software, keeping in view the practices and concerns of 

the industry.
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1.6. Overview of the Document 
 
This document shows the complete working process of our application SPM. It starts off 

with the literature review which shows past work done in similar field, requirement 

analysis of the system, system architecture which highlights the modules of the software 

and represents the system in the form of component diagram, Use Case Diagram, Sequence 

Diagram and general design of the system. Then it will move on to discuss the detailed 

Description of all the components involved. Further the dependencies of the system and its 

relationship with other products and the capacity of it to be reused will be discussed. At 

the end test cases and any future work proposal has been presented. 

 

1.7. Document Conventions 
 
Heading iare iprioritized iin ia inumbered ifashion, ithe ihighest ipriority iheading ihaving ia isingle 

idigit iand isubsequent iheadings ihaving imore inumbers, iaccording ito itheir ilevel. iFont iused iis 

iTimes iNew iRoman. iAll ithe imain iheadings iare iof isize i18 iand ibold. iAll ithe isecond ilevel 

isub-headings iare iof isize i16 iand ibold. iAll ithe ifurther isub-headings iare iof isize i14 iand ibold. 

iAll ireferences iin ithis idocument iare iprovided iwhere inecessary, ihowever iwhere inot ipresent, 

ithe imeaning iis iself-explanatory. iAll iambiguous iterms ihave ibeen iclarified iin ithe iglossary iat 

ithe iend iof ithis idocument. 

 

1.8. Intended Audience 
 
This idocument iis iintended ifor: 

1. Developers: i(Project iGroup) 

 
In iorder ito ibe isure ithat ithey iare ideveloping ithe iright iproject ithat ifulfills ithe irequirements 

iprovided iin ithis idocument. 

 
2. Testers: i(Project iGroup, iSupervisor) 

 
In iorder ito ihave ian iexact ilist iof ithe ifeatures iand ifunctions ithat imust irespond iaccording ito 

irequirements. 
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3. Users:  

 

In order to get familiar with the idea of the project and how to use/respond in failure 

situations and suggest other features that would make it even more functional. 

 
4. Documentation writers: (Project Group) 

 
To know what features and in what way they have to explain. What technologies are 

required, how the model is trained for making the prediction of pollen allergy and how is 

android application designed in order to facilitate the user to see the forecast.. 

 
5. Project Supervisor: (Assistant Professor Dr. Saddaf Rubab) 

 
This document will be used by the project supervisor to check whether all the requirements 

have been understood and in the end whether the requirements have been implemented 

properly and completely. 

 
6. Project Evaluators: (CSE Dept. MCS) 

 
In order to know the scope of the project and evaluate the project throughout the 

development for grading. 



Smart Pollen Monitoring and Prediction Service 
 

5 

 

 

 

Chapter 2. Literature Review 
 

 

 

There iis ia igrowing iglobal ipublic ihealth iconcern ion ithe iincreasing iand idynamic irates 

of iasthma iand iallergies iall iover ithe iworld. iCauses iexplaining ithe iepidemic iof i(allergic)  

idiseases iare iunclear. iThe iprediction iof iallergy iand ipreventive istrategies iare icurrently 

iinsufficient ito iabate ithe iepidemic. iA iwide ivariety iof imechanisms iare iassociated iwith 

iallergic idiseases.[1] 
 i 
Pollen iallergies iaffect ia isignificant iproportion iof iIslamabad iresidents. iMany ipatients 

iwith ipollen iallergy iare ihospitalized iin iIslamabad iin ispring i(February ito iApril), ifall 

iseasons i(July ito iSeptember) iand iafter imonsoons. iTo idetermine ithe itype iand 

iconcentration iof iairborne ipollens icausing iallergic idiseases iin ithe isusceptible ipatients 

iin iIslamabad. iThe istudy iwas iconducted ifrom iJanuary i2005 ito iDecember i2006 iand 

iBurkard iVolumetric iSpore iTrap' iprovided iby ithe iWorld iAllergy iOrganization iwas 

iused. iThis ispore itrap iwas iplaced iin ithe iF-10 iarea iof iIslamabad iand isamples iwere 

icollected ion iweekly ibasis iduring ithe iwhole istudy iperiod. iTo iobtain ithe isample, ithe 

ispore itrap idrum iwas iloaded iwith ia istrip iof isticky itape ievery iweek. iThe isampled isticky 

itape iwas ithen icollected ieach iweek iat ia ispecified itime iand ireplaced iwith ia ifresh istrip iof 

isticky itape, iwhich iwas ithen icollected inext iweek. iThis icycle i, icontinued ifor iwhole istudy 

iperiod. iFrom ieach isample iseven ipermanent islides iwere imade iand imounted iwith 

igelevitol imounting imedia; iThe islides iwere ithen iexamined imicroscopically. iA itotal iof  

i702 iindividuals iirrespective iof iage ior igender iwere iincluded iin ithe istudy. iSkin iprick 

itests iwere iperformed ifor ipollens iusing iallergen iextracts iof iHollister-Steir, iUSA iand ithe 

iresults iwere irecorded. iThe itwo iflowering iseasons iin iIslamabad ii.e., ispring iand ifall 

icaused imaximum ipollen iallergies. iThe iBroussonetia ipapyrifera i(paper imulberry) itree 

iin ispring, iand ithe iCannabis isativa i(bhang) iweed iin ithe ifall iseason, iProduced ithe ihighest 

iseasonal ipollen icounts. iIn ithe ispring iseason iof i2005, iBroussonetia ipapyrifera iproduced  

ithe ihighest ipollen icount, i(73%) iof ithe itotal ipollen icount, iwith ia imaximum icount iof 

i1390 ipollen/cu imeter iof iair/hour ion i20th iof iMarch, iwhile iin i2006, iit iaccounted ifor i75% 

iof ithe itotal ipollen-count iwith ia imaximum icount iof i1430 ipollen/cu imeter iof iair/hour ion 

i10th iof iMarch. iin ifall iSeason iof i2005, iCannabis isativa iproduced imaximum ipollen 

icounts iof i85 ipollens/cu imeter iof iair/hr ion i18th iof iAugust, iwhile iin i2006, iit iachieved 

imaximum icounts iof ionly i40 ipollens/cu imeter iof iair/ ihr ion i27th iof iAugust. iSkin iprick 

itests idemonstrated ithat iout iof i702 iindividuals iselected iirrespective iof iage ior igender, i3 

i38 i(48%) iexhibited ipositive iresults iin iresponse ito iBroussonetia ipapyrifera ipollen 

iextracts, i207 i(29%) iwere ipositive ito igrass ipollen iextracts iand i137 i(20%)w iere ipositive 

ito iCannabis isativa ipollen iextracts. iThe iBroussonetia ipapyrifera ihas ithe ihighest ipollen 

icount iin ithe ispring, i(February ito iApril), iand iis ithe imain icause iof iallergic idiseases ilike  

iallergic irhinitis iand iasthma iamong ithe iresidents iof iIslamabad iwhile ithe iCannabis 

isativa ipollen icount ipeaks iin ithe ifall iseason, icausing iallergic isymptoms ifrom iJuly ito 
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iSeptember. iSkin iprick itests iconfirmed ithe ifindings. iRegular iawareness icampaigns ifor 

iseasonal ipollen iallergy ishould ibe ilaunched ibefore ithe ibeginning iof ithe iseasons. 

This istudy ishowed ithat i2 imain itypes iof iplants i(ie, iB. ipapyrifera iand iC. isativa) 

iproducing iallergenic ipollen iand icausing iseasonal iallergic idiseases iin iIslamabad. iGrass 

ipollen iand imold ispore iallergies iare imanifested iperennially iin isusceptible iindividuals.  

iThese iresults iare ispecific ito ithe icity iof iIslamabad, iPakistan. iFurther isurveys ineed ito ibe  

iundertaken ibefore igeneralization ito ia iwider igeographical iregion icould ibe ipossible. 

iThese idata iare isupported iby ianother istudy iin iChicago ifrom i1985 ito i1989, iwhich 

ishowed ithat ideath icaused iby iasthma iin i67 iasthmatic ipatients iaged i5 ito i34 iyears iwas i2 

itimes ihigher ion idays iwhen ifungal ispore iconcentrations iwere iat ior iabove i1000  

ispores/m3 iversus ithe idays iwhen ibelow i1000 ispores/m3. iIn iour istudy, ithe iAlternaria 

ispores iare ibelow i1000, iwhereas iCladosporium ispores irise ito iabove i1000 iin ispring 

iseason iwhen ithe ipollen icount ifor iB. ipapyrifera iis ivery ihigh, ireaching ito iabove i30, 

i000/m3 iair iin ia isingle iday. iThere iare ideaths idue ito iasthma iin ispring, iand ithe ipollen iof 

iB. ipapyrifera iis iregarded ias ithe imain icause, ibut iabove istudies iindicate ithat imolds ilike 

iAlternaria iand iCladosporium imay ibe ithe icause iin iaggravating iasthma iand ieven ideaths. 

iResearch iclearly ishows ithat iimmunotherapy ifor ithe imolds iis ieffective, i iso iif ithe imold 

iimmunotherapy iis iincluded iin ithe iimmunotherapy ischedule iin iIslamabad, imany 

icomplications iand ieven ideaths ican ibe iprevented.[3] 

 

Within ithe ilimitations iof ithis istudy, iit imay ibe iconcluded ithat ithe i2 imain itypes iof iplants 

iproducing ipollen iand iplaying ia irole iin ithe igenesis iof iseasonal ipollen iallergies iare iB. 

ipapyrifera iand iC. isativa iduring iMarch/April iand iJuly ito iSeptember, irespectively. 

iGrass ipollen iand imold ispores iare imanifested iperennially iin isusceptible iindividuals.  

iThese iresults iare ispecific ito ithe icity iof iIslamabad, iPakistan. iFurther isurveys iwould 

ihave ito ibe iundertaken ibefore igeneralization iis ipossible ito ia iwider igeographical 

iregion.[2] i     
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Chapter 3. Software Req. Specification (SRS) 

3.1. Introduction 
 

The iiintroduction iiof iithe iiSoftware iiRequirements iiSpecification ii(SRS) iiprovides iian iioverview iiof 

iithe iientire iiSRS iiwith iipurpose, iiscope, iidefinitions, iiacronyms, iiabbreviations, iireferences iiand 

iioverview iiof iithe iiSRS. iiThe iiaim iiof iithis iidocument iiis iito iipresent iidetailed iidescription iiof iithe 

iiproject ii(Smart iiPollen iiMonitoring ii& iiPrediction iiService) iiwhich iiuses iidata iiprovided iiby iiPollen 

iiMonitoring iiDepartment ii(PMD) iito iimake iiprediction iiabout iithe iidensity iiof iipollens iiin iia 

iiparticular iiarea iifor iia iispecified iitime iiwith iicertain iiconfidence iilevel. iiThe iidetailed iirequirements 

iiof iithe iiPollen iiMonitoring iiare iiprovided iiin iithis iidocument. 

 

 

3.1.1. Purpose 

 
This document covers the software requirement specifications for project. The idea of the 

project is to take relevant and available data followed by training and testing model on it to 

give predictions about the frequency of occurrences (density of pollen) for a particular area. 

The idea behind this project is to layout the prediction about density of pollen, so that pollen 

patients can take proper precautionary measures to avoid pollen allergy and remain healthy. 

The predictions will be uploaded to both web and android app in future weekly. This document 

is meant to outline the features and requirements of the Pollen Monitoring Software, to serve 

as a guide to the developers on one hand and a software validation document for the prospective 

client on the other. 

 

3.1.2. Project Scope 

 
The project will help the pollen patients by making the predictions about the density of pollens 

in a defined geographical area. The initial data provided to us by the PMD mainly cover the four 

sectors of Islamabad F-10, G-7, E-8, and H-8. This project mainly consist of three modules. In 
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the first module we will be analyzing and pre-processing our data to transform the raw data into 

a format that is appropriate for further analysis through machine learning techniques. Raw data 

is usually incomplete or inconsistent and not ready for the techniques to be applied. In the 

second phase the model will be trained and tested to make predictions. Finally in the third phase 

we will develop an app and accompanied by a web portal that will show the estimation of the 

density of plant and give predictions of overall pollen count for each selected area or sector. 

 
 

 

3.2. Overall Description 

 
3.2.1. Product Perspective 

 
Main idea behind the project is to predict the density of pollen in selected areas of Islamabad. 

The Pollen usually start in first week of March in Islamabad and Rawalpindi and expected to 

attain peak during second fortnight of March. Pollen season is expected to end by mid-April. 

Our goal is to develop an app supported by web portal that predict the overall pollen count for 

each sector.  

 

The predictions of the density of pollen will be done by applying machine learning algorithm 

on data provided to us by Pakistan Meteorological Department Department(This data can be 

seen from Pakistan Meteorological website http://www.pmd.gov.pk/rnd/rndweb/rnd_new/) . 

 

3.2.2. Product Features: 

 
The main features of Smart Pollen Monitoring & Prediction Service/ app are highlighted below: 

 
1. Allows for the user to input the area of Islamabad which user wants to analyzes.  

2. Show the users when pollen levels are expected to be high. 

3. Notify the user when they might be exposed to risky pollen levels. 

 

 

 

http://www.pmd.gov.pk/rnd/rndweb/rnd_new/
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3.2.3. User Classes and Characteristics 

 
Allergic Patients 

 
Pollen Monitoring will help the allergic patients to keep track their allergies with pollen 

forecast, tracker and an index based on local pollen for more than 10 different plant types 

 
Industries Leveraging Pollen Monitoring 

 

Health Care: Protect the most sensitive population groups by keeping them aware of what’s 

in the air, in real time wherever they are. 

 
Tester (occasional user) 

 
The testers of the system can check user requirements from this SRS and develop test 

scenarios accordingly. 

 
Developers 

 
The developers will use this at the developing time and at the time of any defect occurred in 

the product during maintenance. 

 
Documentation Writers 

 
The document can serve as a future reference for other versions of the SRS. 

 

3.2.4. Design and Implementation Constraints 

 
 GPU processing power may be required for running classification algorithm, thus 

necessitating the use of cloud platform or any available local machine with capability. 

 Stable and fast Internet connection will be needed for serving the users over the web.  

 For predictions to achieve accuracy, huge data set will be needed. 
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3.2.5. User Documentation 

 

We will provide adequate user documentation in the app and through a separate web page 

for the users to understand the system and its use, better.  

 

3.2.6. Assumptions and Dependencies 

 

       Assumption 
 

The basic assumption is that the relevant government department will be able to provide us 

data, as promised, and structured in the way, with relevant attributes like variations in 

weather, pollen count, type etc., that we have specified and they have confirmed. We would 

also desire for the data to be in a cleaner form, however, we do understand that we might 

need to employ significant time to clean and pre-process the data before employing machine 

learning over it. 

 

Dependencies 

 Scikit-Learn 

 Tensor Flow 

 Nodejs 

 Android 

 Web (Html,CSS ,JavaScript) 

 

 

3.3. External Interfaces Requirements 

 

   Android interface 
 

 

1. User is provided an interface where he/she can monitor the density of different pollen plants 

and over all count of pollen in each sector. 

 

2. User can set push notification for specific type of allergens by turning it on. Also Users will 

be prompted to set the certain level for that allergen in order to get notification alarms. 
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Hardware Interfaces 

 

 RTX based or equivalent NVDIA GPU based system for training and interference. 

 
Software Interfaces 
 

  Scikit Learn and Tensor Flow will be used to apply the machine leaning to the data in order 

to train prediction models. 

 Pandas and Sea-born will be used in visualization and analysis of the data set. 

Communication Interfaces 

 
The only communication is between the client (web & android) and the server. GET 

Request will be  

used to  receive data. HTTP will be used as the protocol 

 
3.4. System Features 

 
This section describes in detail the system features of the RAD. 

 
3.4.1. User Location 

 
    Description and priority 

 
User Location would help the system in determining the user geographical location hence 

resulting in accurate predictions of the density of pollen plants. Thus, It is the most important 

functionality because all other functionality have dependency on this functionality. 

 

Stimulus/Response Sequences 
 

The system will get access to user location by getting permission from the user on startup. 

 After the permission is granted, the system can get the location from GPS module of the 

device. 
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Functional Requirements 
 

i i i i i i i i i i iFR-1: iThe isystem ishall ibe iable ito iget iuser icurrent ilocation. 

 i i i i i i i i i i iFR-2: iThe isystem ishall ibe iable ito ishow ilocation ion imap iview. 

 i i i i i i i i i i iFR-3: iThe isystem ishall iask iuser ipermission ito iaccess ithe idevice ilocation. 
 i i i i i i i i i i  

 
3.4.2 Forecasting 
 

Description 

Forecasting will help the user in knowing the status of pollen allergy around his/her 

selected area. User needs this functionality because after finding the density of pollen  

plants around , he/she can take proper precautionary measures to avoid pollen allergy  

and remain healthy. 

Stimulus/Request Sequence 
 

Users will be provided an interface where he/she can monitor the density of different pollen 

plants and over all count of pollen in each sector. User can navigate through heat maps of 

pollen plants for the specific sector. 

Functional Requirements 

 
FR-5: The system shall be able to see prediction of the density of different pollen plants for 

area relative to user’s location. 

FR-6: The system shall also estimate the overall count of pollen for each sector. 

FR-7: The system shall be able to create heat maps of different type of pollen plant for the 

specific sector. 

FR-8: The system shall handle the internet connectivity issues in getting the forecasting            

information from server (repeated inquiry from server automatically). 

FR-9: The system shall use the data in making predictions provided by Pakistan 

Meteorological Department in specified format. 
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3.4.3 Alert Notifications 

            
Description 

 
The system will generate allergy alerts when pollen count is high or allergens reaches the 

certain level. This functionality will be useful in a sense that if a certain user is allergic to 

certain allergens he/she can turn on the notifications for that allergens. 

 
Stimulus/Response Sequence 

 
User will set push notification for specific type of allergens by turning it on. Also Users 

will be prompted to set the certain level for that allergen in order to get notification alarms. 

 

Functional Requirements 

 
FR-10: The system shall notify the users if allergens reaches the certain level. 

FR-11: The system shall provide the interface to the users to set certain levels for certain                   

allergens. 

FR-12: The system shall also notify the users when it finds the amount of pollen in an area 

is exceedingly high. 

FR-13: The system shall ask the permission of users for pushing notifications. 

 
3.4.4 Guide 

 

 Description                                                                                                                                               
 

Guide will provide all the information to the user related to the different classes of pollen. 

This information include name of plant, images, concentration near user’s location, pesky 

symptoms user faces from that plant, precautionary measures that users should take to 

remain safe.  

 

Stimulus/Response Sequences  
 

User will be provided with interface where they can read the guide of different pollen 

plants by sliding sideways. 
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Functional Requirements 

 
FR-14: The system shall provide accurate information regarding each plant. 

FR-15: The system shall handle the internet connectivity loss during getting the information 

from the APIS. 

FR-16: The system shall show error message when internet connection is not available. 

 

3.5 Other Nonfunctional Requirements 

        Performance Requirements 

 

NFR-1: The response time of the system should not be more than 20 seconds while fetching the 

information from online database. 

NFR-2: The system shall be able to process concurrent requests at the same time. 

NFR-3: The system shall be able to maintain multiple sessions concurrently. 

NFR-4: The performance of the system should be consistent for all users who use the system at 

the same time. 

Security Requirements: 
 
NFR-5: The database services that system is using shall be reliable and secured. 
 

Software Quality Attributes: 

 
NFR-6: The system shall be available 24/7 for use. 

NFR-7: The application shall not crash if large number of simultaneous users access the system 

at same time. 

NFR-8: The system shall not have a downtime of more than 20 minutes. 

NFR-9: The system shall not exceed 20 events in a week that causes failure. 

NFR-10: The database servers shall not take more than 30 min to restart in case of failure. 

NFR-11: The application shall run on android supported devices. 

Safety Requirements: 

 
        NFR-12: The application shall display the accurately predicted data about pollen. 
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Chapter 4. Design and Development 

4.1  Introduction 

 

(SPM) is the act of trying to determine the future density of different pollen plant in a defined 

geographical area. The successful prediction of pollen’s density of different pollen plants will help 

the pollen patients in taking precautionary measures to avoid pollen allergy and remain healthy. 

The first phase of project involves the collection of (pollen) data from Pakistan Meteorological 

Department (pmd).The next phase of project aimed at using the Machine Learning algorithms for 

the task of predicting future density of pollen with a given confidence level. In order to help the 

patients in monitoring the predictions, we will develop an android app supported by web portal. 

This app will be able to show the density of different pollen plant and over all pollen count for the 

sector relative to user’s location. It will also allow the user to set a certain allergic level for allergen 

in order to get notifications and as a result user will get notifications if the amount of pollen in an 

area is high. We will be uploading the predictions about certain range in future in weeks to our web 

portal. 

4.1.1 Purpose: 

 

This software design specification (SDS) document describes the architecture and system design of  

SPM. It mostly contains different design diagrams and their explanation. The document is intended 

to inform stakeholders of the details of the design and the design process. This document will help 

the developer(s) in implementation and maintenance of the Application (app). 

4.1.2 Scope: 
 

SPM will completely change the game of allergy sufferers. Our Machine Learning approach to 

pollen forecasting will completely transform how governments, corporations and individuals 

interact with pollen data. With up-to-date, location-based pollen data, those with severe sensitivities 

for whom pollen can be dangerous, such as people with asthma, will enjoy outdoor activities when 

they know pollen levels are low. Through our application pollen patients can constantly monitor 

the real time location-based pollen data and will also be able to get the alert if the amount of pollen 

in an area is high. 
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4.1.3 Definitions, Acronyms, Abbreviations: 

 

o APP: Application 

o PMD: Pakistan Meteorological Department 

o GUI: Graphical User Interface 

o SPM: Smart Pollen Monitoring & Prediction Service 

o SDS: Software Design Specification 

o UML: The Unified Modeling Language (UML) is a general-purpose modeling 

language in the field of software engineering, which is designed to provide a 

standard way to visualize the design of a system 

o ML: Machine Learning 

o WBS: The project management Work Breakdown Structure 

 

4.1.4 References: 

 Use Case Modeling Guidelines, which documents the guidelines used to develop the use 

case model specifying the functional requirements in this specification. 

http://ieeexplore.ieee.org/xpl/freeabs_all.jsp?arnumber=787548 

 http://en.wikipedia.org/wiki/Sequence_diagram 

 http://en.wikipedia.org/wiki/Component_diagram 
 

4.1.5 Document Overview: 

This document shows the design and working of SPM. It starts from higher level details for a non-

technical reader to understand just by seeing the diagrams to the lower level details that aid the 

developer to code and understand other technical details of the application. Section 2 the System 

Architecture Description gives a detailed overview of the application. Section 2.1 Structure and 

Relationships shows the higher level details system working by the means of System Block, 

Activity, State Transition, and Use Case diagrams. Lower level details are described using the 

Class, Sequence diagrams and Structure Chart. Section 2.2 describes how the application is 

designed to curb the tendency of User Interface Issues and problems during User Interaction. 

 

http://ieeexplore.ieee.org/xpl/freeabs_all.jsp?arnumber=787548
http://en.wikipedia.org/wiki/Sequence_diagram
http://en.wikipedia.org/wiki/Component_diagram
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In Section 3, Detailed Description of Component is given to show the working of modules with 

low level details. It shows the purpose, function, subordinates, dependencies, interfaces, resources, 

processing and data of the components and their relationships with each other. 

Section 4 shows the Reuse and Relationship to other Products i.e.; information about work done 

in the same project before and any reuse of the same work. The section also provides a key to reuse 

this system for further upgrade  

Section 5, Design Decisions and Tradeoffs shows the architecture style and design pattern of the 

application, while in the Section 6 the Pseudo Code of the components is given in for human 

reading rather than machine reading. 
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4.2 Work Breakdown Structure: 

 

 
Fig 4.1.1: Work Breakdown 

Structure 

 

4.2  System Overview 
 

           Give a general description of the functionality, context and design of our project. 

 

4.2.1 Context  

 

This section describe the context in which (Smart Pollen Monitoring & Prediction Service) SPM 

can assist it users. It explains the abstract, unmet need of the society that SPM will be able to fulfill 

and how many would benefit from SPM. 
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4.2.2 Abstract 

 

Pollen Monitoring is the act of trying to determine the future density of different pollen plant in a defined 

geographical area. The successful prediction of pollen’s density of different pollen plants will help the 

pollen patients in taking precautionary measures to avoid pollen allergy and remain healthy. The first 

phase of project involves the collection of (pollen) data from Pakistan Meteorological Department 

(pmd).The next phase of project is task of Feature Extraction / Dimensionality Reduction. The final 

phase of project aimed at using the Machine Learning algorithms for the task of predicting future density 

of pollen with a given confidence level. In order to help the patients in monitoring the predictions, we 

will develop an android app supported by web portal. This app will be able to show the density of 

different pollen plant and over all pollen count for the sector relative to user’s location. It will also allow 

the user to set a certain allergic level for allergen in order to get notifications and as a result user will 

get notifications if the amount of pollen in an area is high. We will be uploading the predictions about 

certain range in future in weeks to our web portal. 

 

4.2.3 Unmet need of the Society 

Watery ired ieyes, irunny inose, isneezing, icoughing, ithese ifamiliar isymptoms imean ispring iis iin 

ithe iair. iMillions iof ipeople isuffer ifrom iseasonal iallergies itriggered iby iairborne ipollen inot ijust 

iin ispring ibut iin isummer iand ifall,  itoo iand inow ievidence isuggests itheir inumbers iwill irise iin ia  

ichanging iclimate. 
 

 An iinvestigative iresearch iwas icarried iout iin i6 ivillages iwithin i20 ikilometers iof icentral 

iIslamabad ito idetermine ithe iincidence iand iprevalence iof ipollen iallergy iand ifactors iassociated 

iwith iit. iUsing ia icluster isampling imethod, ia isurvey iof i347 ihouseholds iwas iconducted. iResults 

ishow ithat i33% iof ithe itotal istudy ipopulation iwas isuffering ifrom imore ithan ione itype iof ipollen 

iallergy.  iThe ihighest inumber iof icasualties ioccurred iduring ithe imonths iof iFebruary iand iMarch 

iand ithe imost iaffected ipersons iwere ithose iaged i40 iyears ior iabove ifollowed iby ichildren iin ithe 

iage icategory iof i7-19 iyears. iThe isymptoms iof iallergies ifor imore ithan i39% iof ithe ipatients ilast 

ifor ia iminimum iof i60 idays ior imore. 
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 There iare isome iapplication iavailable ion iplaystore ithat ipredicts ithe idensity iof ipollen ibut ithey 

iare ifor ia iparticular iarea i(i.e. iEurope, iAmerica).It iwould ibe iworth imentioning ihere ithat ithere iis 

ino iapp iavailable ifor iIslamabad i.Our isolution iwill ihelp ithe ipeople iof iIslamabad ito ihave  

iawareness iof idensity iof ipollen iin ia iparticular iarea iso ithey ican itake iproper iprecautionary 

imeasures ito iavoid ipollen iand iremain ihealthy. 

 

4.2.4 Functionality 

 

This section illustrates working for the project Smart Pollen Monitoring and Prediction Service by 

system features: 

User Location 

User Location would help the system in determining the user geographical location hence resulting 

in accurate predictions of the density of pollen plants. Thus, It is the most important functionality 

because all other functionality have dependency on this functionality. The system will get access to 

user location by getting permission from the user on startup. After the permission is granted, the 

system can get the location from GPS module of the device. User will also be provided an option to 

manually enter a location of his choice. 

Forecast 

Forecasting will help the user in knowing the status of pollen allergy around his/her selected area. 

User needs this functionality because after finding the density of pollen plants around, he/she can 

take proper precautionary measures to avoid pollen allergy and remain healthy. The system shall be 

able to see prediction of the density of different pollen plants for area relative to user’s location. Users 

will be provided an interface where he/she can monitor the density of different pollen plants and over 

all count of pollen in each sector. User can navigate through heat maps of pollen plants for the specific 

sector. These predictions, estimation, heat maps will be based on the model trained using pollen data 

provided by Pakistan Meteorological Department. 
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Alert Notification 
 

  The system will generate allergy alerts when pollen count is high or allergens reaches the certain 

level. This functionality will be useful in a sense that if a certain user is allergic to certain allergens 

he/she can turn on the notifications for that allergens. The system shall ask the permission of users 

for pushing notifications. User will set push notification for specific type of allergens by turning it 

on. Also Users will be prompted to set the certain level for that allergen in order to get notification 

alarms. The system will also notify the users when it finds the amount of pollen in an area is 

exceedingly high. 

Guide 

Guide will provide all the information to the user related to the different classes of pollen. This 

information include name of plant, images, concentration near user’s location, pesky symptoms user 

faces from that plant, precautionary measures that users should take to remain safe. The system will 

provide accurate information regarding each plant. The system will handle the internet connectivity 

loss during getting the information from the APIS. User will be provided with interface where they 

can read the guide of different pollen plants by sliding sideways. 

4.2.5 Design 

Design of Machine Learning Prediction Model 

 

Following are the five modules/ components of how our prototype (Machine Learning Model) will 

be designed. 

 Acquisition of Data set 

 

PMD will be providing us the required data. 

 Analyzing Dataset 
 

We will analyze the dataset using our specific ML techniques.  
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 Predicting the missing values 

 

Prediction of lost data or noisy data so that we can visualize dataset. 

 Visualizing the Dataset 
 

We can visualize datasets using Scatter plot, Box plot and Scree plot. It will help us to classify/group the 

data, which will produce better and meaningful results. 

 Deliverables 

Prediction model and software prototype will be implemented for predicting pollen count upon 

completion. 

 
4.3 System Architecture Description 

 

This Section gives overview of application, its higher and lower levels details and user 

interfaces. Detailed description of system architecture and design pattern which this system 

is going to use is discussed in this section.  

4.3.1 Architectural Design: 

This section covers the overall technical description of SPM. It shows the working of 

application in perspective of different point-of-views and also shows relationships between 

different components. 

4.3.2  System Block Diagram (Machine Learning Model) 

 

After acquiring the data, we will visualize it in following formats. (Appendix A) 

 Scree Plot 

 Box Plot 

 Scatter Plot 

These visualizations give us better idea of our data and it further help us in choosing a technique. The 

techniques that we are working on are following. (Appendix B) 
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a. Regression (Simple linear, Multiple linear, Polynomial, Support Vector Regression) 

b. Classification (K-Nearest Neighbor , Support Vector Machine) 

c. Clustering (K-Means) 

d. Kalman Filter 

e. Principle Component Analysis (Non Linear Principle Component Analysis) 

 

 

 

 

 

 

 

Figure 4.1. Structure and relationships 
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4.3.2 System Block Diagram (Application) 

The diagram(s) show the higher level description of the application(s), generic working of the 

application(s) and interaction with the user. 

User interacts with the application by selecting the location (which he desires to know the pollen 

status of that area). Database fetches the information particularly (pollen forecast) to user and 

display it to user. User can also set push notification for the specific type of allergen he is allergic 

to. In order to send notification to user in real time, Cloud Function is deployed on the firebase 

database environment. This function will send notification to user if amount of pollen in an area is 

high.  

 

 Figure 4.2. Block Diagram 

The main components are: 
 

 User Input 

 GUI 

 App Logic 

 Database 
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4.4 Decomposition Description: 

4.4.1 Component Diagram 

 

 

This section describe the decomposition of subsystems in architectural design 
 
 

Figure 4.3. Component Diagram 
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4.4.2 Sequence Diagram 

The sequence diagram(s) of the Snap Assistant is given below:     

 

 
 

     Figure 4.5. Sequence Diagram(2)  

 

   Figure 4.4. Sequence Diagram(1)  
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     Figure 4.6. Sequence Diagram(3)  

 

 
                  

 
 

     Figure 4.7. Sequence Diagram(4)  
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     Figure 4.8. Sequence Diagram(5)  
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4.4.3 Dynamic View (Activity Diagram) 

 

 

 
 

 

 

 

 

 

Figure 4.9. Activity Diagram of Mobile Application  
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4.4.3 State Diagram 

 

 

 

 

 

 

 

Figure 4.10. State Diagram of Mobile Application  
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4.4.4 Implementation View (Class Diagram) 

 

 

Figure 4.11. Class Diagram  
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4.4.5 Structure Chart 

 

This chart shows the breakdown of the application to its lowest manageable levels. It shows the 

modules and their corresponding functions which this application will implement. This chart 

basically shows the structure breakdown of the application starting from main modules to specific 

functions. 

 

                                         Figure 4.12. Structure Chart 
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4.4.6 Design Rationale: 

SPM iis ian iinteractive iapplication iwhich irequires imultiple itypes iof iuser iinterface. iDeveloping 

isuch isystems irequire ithorough iconsideration ion ithe idesign ifactors ias iit imight iresult iin 

icomplexity iproblem. iA ipoorly-designed isystem iresults iin ia isystem iconsuming imore iresources 

iwith ivery ilittle iefficiency iand ia islower iresponse itime iwhich idirectly iaffects ithe iexperience iof ithe 

itarget iuser ibesides ithis, ipoor idesigns imake itesting iand imaintenance iactivities idifficult. 

MVC ipattern iwill ibe iused ifor ithe iimplementation iof ithis iapplication. iGeneral ibehavior iof iMVC 

iis ishown ibelow. 
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4.5 Data Dictionary: 

 
 

Name Description 

 Main Menu This is main class of the System. All the initial events are generated though it’s 

function. It contain all the activities object to generate events. 

 

Fragment  Fragment iis ia ibuilt-in iandroid iclass i ithat iis ia icontent icontroller iand icontain imost 

iviews, ilayouts, iand ievent ilogic iincluding: 

 Layouts iand iviews idisplaying irelevant iapp icontent. 

 Event ihandling ilogic iassociated iwith irelevant iviews. 

 View istate imanagement ilogic isuch ias ivisibility ior ierror ihandling. 

 Triggering iof inetwork irequest ithrough ia iclient iobject. 

 Retrieval iand istorage iof idata ifrom ipersistence ithrough imodel iobjects. 

 

Alert 

Notification 

This class is basically inheriting the fragment class. This is basically the 

fragment that is generated when user on main menu select Alert Notification. 

This fragment allows the user to login and set push notifications for a certain 

type of allergens he is allergic to. 

 Forecast 
This class is also inheriting the fragment class. This class contain all the function 

and component listener that is necessary to get location and pollen type from the 

user and then request the data from the database based on user’s selected location 

and pollen type  

Information This class is also inheriting the fragment class. This class is basically the view 

and the controller class that contain all the component and their necessary 

component listener for displaying the queries and solution. All the necessary 

logic to request the queries from the database is also implemented in this class. 
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Forecast   

Model 

This class is the model class for the card views that are populated dynamically 

on the recycler view component in the Forecast class. 

InfoModel This class is the model class for the card views that are populated dynamically 

on the recycler view component in the Information class. 

ForecastView

Holder 
This iViewHolder iclass iis ithe ikeystone ito ithe iRecycler iView iand ithe iAdapter. i iing ia 

iViewHolder ito ithe iView, iwe istore ithe icache iof ithe iView iobjects. iSo iwhenever iwe 

iscroll iup ia ilist i(RecyclerView), ithe idata ion ithe itop imost iViewHolder iis ishifted ionto 

ithe iViewHolder ikept iabove ithe iscreen i(not ivisible ito iuser) iand ithe iView iis ikept ifor 

irecycling iand iif ithe iuser iscrolls idown, ithe iViewHolder ialready istores ithe icached 

idata, iand ithus ithe iViews iand ithe idata ifrom iViewHolder ican ibe ipresented iagain ito 

ithe iuser. iThis iprocess imakes ithe ilists iefficient iand iprovides ismooth iscrolling. 

 

InfoView 

Holder 

 

This class is similar to forecast View Holder class. The only difference is that it 

is the view Holder class for the recycler view in the Information class. 

 

RecyclerView 

Adapter 

The iadapter iprepares ithe ilayout iof ithe iitems iby iinflating ithe icorrect ilayout ifor ithe 

iindividual idata ielements. iThis iwork iis idone iin ithe ionCreateViewHolder imethod. iIt 

ireturns ian iobject iof itype iViewHolder iper ivisual ientry iin ithe irecycler iview. 

RecyclerView

Information 

Adapter 

This iclass imanages ithe idata i(Infomodel) iand iadapts iit ito ithe iindividual ientries iin ithe 

iwidget. iIt iextends ithe iRecyclerView.Adapter iclass iand iis iassigned ito ithe irecycler 

iview ivia ithe iRecyclerView.setAdapter imethod. iThe iinput ito ithe iadapter iof ian 

irecycler iview ican ibe iany iarbitrary iJava iobjects. iBased ion ithis iinput ithe iadapter i 

ireturn ithe itotal inumber iof iitems ivia iits igetItemCount() imethod. 

RecyclerView 

Forecast 

Adapter 

This iclass imanages ithe idata i(Forecastmodel) iand iadapts iit ito ithe iindividual ientries 

iin ithe iwidget. iIt iextends ithe iRecyclerView.Adapter iclass iand iis iassigned ito ithe 

irecycler iview ivia ithe iRecyclerView.setAdapter imethod. iThe iinput ito ithe iadapter iof 

ian irecycler iview ican ibe iany iarbitrary iJava iobjects. iBased ion ithis iinput ithe iadapter i 

ireturn ithe itotal inumber iof iitems ivia iits igetItemCount() imethod 
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4.6. Pseudo code of Components 

 

 

4.6.1 Pseudo code of Android Application: 

 

Main Menu 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Forecast 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

View(); 

Selected Fragment = Null 

If (user .select(“Forecast”)){ 

 Selected Fragment = new ForecastFragment();} 

else if ((user .select(“Information”)){ 

 Selected Fragment = new  InfoFragment();} 

else if ((user .select(“Alert Notification”)){ 

 Selected Fragment = new  InfoFragment();} 

 

Database db = FirebaseDatabase(); 

 

String Location = Ask User to select location(); 

 

String Pollen Type = Ask User to select pollenType(); 

 

List[] myDataset = db.requestforecast(Location, PollenType); 

 

mAdapter = new MyAdapter(myDataset); 

 

recyclerView.setAdapter(mAdapter); 

 

Display Forecast (); 
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Information 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Alert Notification 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Database db = FirebaseDatabase(); 

 

List[] myDataset = db.requestInfo(); 

 

mAdapter = new MyAdapter(myDataset); 

 

recyclerView.setAdapter(mAdapter); 

 

DisplayInfo(); 

 

Database db = FirebaseDatabase(); 

 

String PollenType = Ask User to selectPollenType(); 

 

String Intensity = Ask User to select Intensity(); 

 

List[] myDataset = db.savenotification (PollenType, 

Intensity); 

 

mAdapter = new MyAdapter(myDataset); 

 

recyclerView.setAdapter(mAdapter); 

 

Notify (); 
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   Dataset (Model) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Adapter 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

class Dataset{ 

 

String location; 

String PollenType; 

Dataset(location,pollenType){ 

  this.location = location; 

 this.pollenType = pollenType; 

} 

getLocation(){ 

 return location;} 

 

get pollenType(){ 

 return pollenType;} 

} 

 

  

Class Adapter{ 
 

Dataset dataset; 

 
Adapter(Dataset){ 

 

this.dataset = Dataset; 
} 

 

V = View(); 

 
 

 

Item = V .getitem(); 
 

Item.setValue(dataset); 
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4.7 Human Interface Design 

 

 4.7.1 Overview of User Interface 

   

 

    Figure 4.20. Use case Diagram  

 

Actors: 

Primary Actors: 

User 

Secondary Actors: 

None 
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Use Case Description: 

Use Case 1 
 

 

 

Use Case View Forecast 

Actors User , Database 

Use Case Description This use case will help the user to monitor pollen forecast of different pollen 

type in various location according to their own choice. 

Normal Flow View Forecast will contain two options for the user which enable them to 

monitor pollen according to their own choice. These two options are : 

(i) Select Location 

(ii) Select Pollen Type 

Alternative Flow Application may not be working properly. User has to reinstall the 

application or check his internet connectivity. 

Pre-condition 1. App is installed and working properly on the phone. 

2. The device should have a good Internet Connection. 

 

Post Condition The two options for setting the location and pollen type will be displayed and 

after user sets the location and pollen type, pollen forecast of that pollen type 

and location will be fetched from Database and display to user on screen to 

monitor it. 

Includes 1. Check Internet Connectivity 

2. Select Location 

3. Select Pollen Type 

Extends N/A 

Assumptions Phone has a good Internet Connection. 
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Use Case 2 
 

 

 

Use Case Select Location 

Actors User 

Use Case Description This use case will help the user to select that location of which user wanted to 

monitor the pollen forecast. 

 

Normal Flow User taps on the set location text field and drop down list of different sectors 

will be displayed to the user. User choose the sector from the drop down list by 

clicking on it and as a result that particular location (sector) will be selected. 

Alternative Flow N/A 

Pre-condition The Pollen Watch App is installed and working properly on the phone. 

Post Condition Drop down list of different sectors will be displayed to user. User selects the 

location from the list.  

Includes N / A 

Extends N/A 

Assumptions N / A 
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Use Case 3 
 

 

 

Use Case Select Pollen Type 

Actors User 

Use Case Description This use case will help the user to select that pollen type of which user wanted 

to monitor the forecast. 

 

Normal Flow User taps on the set pollen type text field and drop down list of different pollen 

types will be displayed to the user. User choose the pollen type from the drop 

down list by clicking on it and as a result that particular pollen (type) will be 

selected. 

Alternative Flow 
N/A 

  

Pre-condition 
The Pollen Watch App is installed and working properly on the phone. 

Post Condition Drop down list of different pollen types will be displayed to user. User selects 

the pollen type from the list. 

Includes N/A 

Extends N/A 

Assumptions N/A 
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Use Case 4 
 

 

 

Use Case View Info 

Actors User, Database 

Use Case Description This use case “view Info” is like a guide that clear doubts of different user 

queries. This will provide the user with most doubted queries about pollen 

allergy with their solution.  

Normal Flow 
User clicks on the view Info tab. All the information will be fetched 

from the database and displayed too user on screen. 

Alternative Flow N/A 

Pre-condition Application is working properly and phone has a good Internet connection. 

Post Condition After fetching the information from database, the application will show the 

information 

Includes Check Internet Connectivity 

Extends  N/A 

Assumptions   Phone is having a good Internet Connection. 
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Use Case 5 
 

 

 

Use Case Set Alert Notification 

Actors User , Database 

Use Case Description 
This use case will generate allergy alerts when pollen count is high or allergens 

reaches the certain level. This functionality will be useful in a sense that if a 

certain user is allergic to certain allergens he/she can turn on the notifications 

for that allergens. 

Normal Flow User will set push notification for the allergens he is allergic to by doing these 

steps: 

1. User will first login via email. 

2. User will select the Allergy type of which he wanted the application to 

notify him. 

3. User will then select the category (high, low, medium) of Allergy type 

selected in the previous step. 

4. User will the click the “save” button to save the notification. 

Alternative Flow User may want to change some previous notification. 

Pre-condition Application is working properly and having a good Internet Connection. 

Post Condition The notification will be save in the database. Whenever that certain allergen 

cross the limit set by user, user will be notified. 

Includes 1. Login 

2. Set Allergy Category  

3. Set Allergy Type 

Extends N/A 

Assumptions Phone is having a good Internet Connection. 
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4.7.2  Screen Images 

  

The user Interface of the Pollen Watch is as follow            

 

When the user selects forecast  / home 
  

 

 

 

 

                                                   
 

 

     Figure 4.21. Forecast  
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When the user selects the information / info tab

Figure 4.22. Information 
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When the user selects the Alert Notification tab 
 
 

 

 

                                          
 

    Figure 4.23. Alert Notification  
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4.7.3 Screen Objects and Actions 

 

4.7.3.1 Home Icon 

 

Object Name Home icon 

Image 

                               

Present on Screen Main Menu 

Action    When user selects home option on main 

menu (screen) , he is navigated to forecast 

window. 

 

      4.7.3.2 Info Icon 
 

Object Name Info icon 

Image 

                                 

Present on Screen Main Menu 

Action    When user selects info option on main 

menu (screen) , he is navigated to 

Information window 

 

 

    4.7.3.3 Alert Notification Icon 
 

 

Object Name Alert Notification icon 

Image 

                              

Present on Screen  Main Menu 

Action    When user selects Alert option on main 

menu (screen) , he is navigated to 

Notification window. 
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4.7.3.4   Change Location(Drop Down) 
 

Object Name Drop Down(Change Location) 

Image 

                        

Present on Screen  Forecast 

Action    When user clicks on change location (drop 

down), a drop down list of different sectors 

pops in front of user, from which user selects 

his desired location. eg Sector G-7 

 

 

 

 

4.7.3.5  Change Pollen Type(Drop Down) 
 

Object Name Drop Down(Change Pollen type) 

Image                 

        

Present on Screen  Forecast 

Action    When user clicks on change Pollen Type 

(drop down), a drop down list of different 

pollen types pops in front of user, from which 

user selects his desired pollen Type. eg  Paper 

Mulbery 
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4.7.3.6  Recycler View 
 

Object Name Recycler View 

                             Image 

                        

Present on Screen  Allergy Notification 

Action    When user clicks on Select Allergy (drop 

down), a drop down list of different allergies 

pops in front of user, from which user selects 

the one allergy (of which he wanted to receive 

notifications). 

 

 

 

 

 

 

4.7.3.8  Radio Group (Select Intensity) 
 

 

Object Name Radio Group(Select Intensity) 

Image 

                        

Present on Screen  Allergy Notification 

Action User can select one of these radio buttons to 

select the intensity for receiving notifications. 

So if certain allergens crosses the limit user 

gets the notification. 
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4.7.3.9 Save Button 
 

  

Object Name Save Button 

Image 

        

Present on Screen Alert Notification 

Action  When the user clicks on the save button, a 

notification alarm is saved in database for that 

user .So in the future user receives the 

notifications if certain allergen crosses the user 

selected intensity. 
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4.7.4 Requirement Matrix: 

  

 

Functional Requirements Component 

4.1.3 The system shall be able to get user 

location. 

  
This component (text Field present on forecast 

window) allows the user to select location 

4.2.3  The system shall be able to see prediction of 

the density of different pollen plants for area 
relative to user’s location. 

 
 

This component (Recycler view) shows the user 

forecast of pollen relative to his location. 
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Chapter 5. Project Test and Evaluation 
 

5.1. Introduction 

 
This iitest iiplan iisection iidescribes iithe iiappropriate iistrategies, iiprocess iiand 

iimethodologies iiused iito iiplan, iiexecute iiand iimanage iitesting iiof iithe ii"Smart iiPollen 

iiMonitoring ii& iiPrediction iiService(SPM)". iiThe iitest iiplan iiwill iiensure iithat iiSPM iimeets 

iithe iicustomer iirequirements iiat iian iiaccredited iilevel.  
Manual iiTesting iiwill iibe iifollowed iiwhich iiincludes iitesting iia iisoftware iimanually,  iii.e., 

iiwithout iiusing iiany iiautomated iitool iior iiany iiscript. iiIn iithis iitype, iithe iitester iitakes iiover 

iithe iirole iiof iian iiend-user iiand iitests iithe iisoftware iito iiidentify iiany iiunexpected iibehavior 

iior iibug. iiEach iiUnit iiwill iibe iitested iiseparately iiand iithen iiwill iibe iiintegrated iiwith iiother 

iiunits; iitherefore, iiUnit iiTesting iiand iiIntegration iitesting iiwill iibe iifollowed. iiFor iieach 

iiunit, iiBlack iibox iiTesting iiis iidone iiand iifor iicombined iiunits iiAcceptance iiTesting iiis 

iidone. 
 
The iitest iiscope iiincludes iithe iiTesting iiof iiall iifunctional, iiapplication iiperformance iiand 

iiuse iicases iirequirements iilisted iiin iithe iirequirement iidocument.  
Software iitesting, iidepending iion iithe iitesting iimethod iiemployed, iican iibe iiimplemented iiat 

iiany iitime iiin iithe iidevelopment iiprocess. iiHowever, iimost iiof iithe iitest iieffort iioccurs iiafter 

iithe iirequirements iihave iibeen iidefined iiand iithe iicoding iiprocess iihas iibeen iicompleted.  
This iidocument iiincludes iithe iiplan, iiscope, iiapproach iiand iiprocedure iiof iithe iitesting iiof 

iiSPM. iiThe iipass/fail iicriteria iiof iithe iitest iiitems iiare iialso iidefined. iiThe iidocument iitracks 

iithe iinecessary iiinformation iirequired iito iieffectively iidefine iithe iiapproach iito iibe iiused iiin 

iithe iitesting iiof iithe iiproduct. 

 

5.2. Test Items 
 

The test items selected for testing include the following 

 

1. Performance / Accuracy  
2. Interface  
3. User Control 
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5.3. Features to Be Tested 

 

The features of our game include the functionality mentioned in our design document. 

Following features are to be tested keeping in view the test items and system features 

aforementioned 

 

 The application should be properly 

 The Application shall be able to get user current location. 

 The different options available on bottom navigation bar shall be 

A. Forecast 

B. Info 

C. Alert Notification 

 

 At any time user shall be able to exit the application when required. 

 On selecting forecast: the user shall be able to see prediction of the density of different pollen 

plants for area relative to user’s location. 

 The application shall also estimate the overall count of pollen for each sector. 

 The application shall handle the internet connectivity issues in getting the forecasting            

information from server (repeated inquiry from server automatically). 

 The application shall notify the users if allergens reaches the certain level. 

 The application shall provide the interface to the users to set certain levels for certain                   

allergens. 

 The application shall provide accurate information regarding each plant 

 The application shall handle the internet connectivity loss during getting the information 

from the APIS 

 

          
 
 

5.4. Test Approach 
 

Functional Testing will focus on each use case that is included in the version currently 

being worked on. Testing will mainly consist of execution of test cases written to 

address the gap identified. It will focus on inputs, outputs and system changes due to 

the actions.The testing strategy for SPM will be Alpha testing (Black box and White 

box techniques). Black Box testing technique will be used for testing functionality of 

each module. 

 

.  
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5.5. Item Pass/Fail Criteria 

 

Details of the test cases are specified in section Test Deliverables. Following the principles outlined 

below, a test item would be judged as pass or fail. 

 

1. Preconditions are met  
2. Inputs are carried out as specified  
3. The result works as what specified in output => Pass  
4. The system doesn't work or not the same as output specification => Fail. 

 

5.6. Suspension Criteria and Resumption Requirements 

 

Testing procedure will be suspended whenever a defect is found that restricts further testing. A 

corrective measure will be applied depending upon the criticality of the defect and testing will be 

resumed.  
Efforts have been made to remove all and every chance of failure but there are certain unpredictable 

factors such as network issues, corrupt input data, or system failure that may lead to some issues. 

Error handling is applied more deeply to cover all these issues but unforeseen circumstances may 

happen. 

 

5.7. Test Deliverables 
 

Testing tasks 
 

1. Develop Test Cases. 

 

2. Execute tests based on the test cases developed. 

 

3. Report defects during tests if any. 

 

4. Manage the changes made after testing. 

 

Test cases 
 
Following are the Test Cases: 
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5.7.1. Getting the User Location 
 

 

Test Case ID TC 1 

  

TestCase 

It shall display the user with the two options, i.e Use GPS, or 

Select Sector 

Description  

  

Testing   Technique Black Box Testing. 

used  

  

Preconditions 1.The application must be installed properly 

  

 

 

 

 

 

 

 

 

 

 

 2. Mobile phone is connected to Internet 

 .  

   

Steps 1. Launch Application on mobile phone. 

  

Expected output 

User shall be able to see two option to select i.e  Use GPS or 

Choose Location 

  

Actual output Application Screen is displayed having options 

 1.Use GPS 

 2.Select Location 

  

  

Status PASS 

   

  Table 5-1 TestCase1 
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5.7.2. User Selects Use GPS option 

 

Test Case ID TC 2 

  

Description 

This  test  case  will  check  whether  application be able to get the 

user location from GPS, when the user selects the GPS 

  

  

Testing   Technique Black Box testing 

used  

  

Preconditions 

Application is launched and a Screen is displayed with the two 

options i.e Use GPS and Select Location and user selects the  

“USE GPS” option 

  

Steps 1. Launch application. 

 2.Select “USE GPS” from the application screen 

  

Expected output Application shall be able to get coordinates of user location from  

 GPS 

 

 

  

   Caution    Ask User Permisson before accesing GPS 

Actual output Application gets the coordinates of user location from GPS. 

  

Status PASS 

  
 

Table 5-2 TestCase2 
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5.7.3. User Selects Choose Sector Feature 

 

Test Case ID TC 3 

  

Description 

This  test  case  will  check  whether  application be able to get the 

sector from google map api, when the user selects the particular 

sector 

  

  

Testing   Technique Black Box testing 

used  

  

Preconditions 

Application is launched and a Screen is displayed with the two 

options i.e Use GPS and Select Location and user selects the  

“Choose Sector” option 

  

Steps 1. Launch application. 

 2.Select “Choose Sector” from the application screen 

  

Expected output 

   Application shall be able to get coordinates of user selected  

    Location from the google map api. 

  

 

  

 

 

 

Actual output Application gets the coordinates of user location from GPS. 

  

Status PASS 

  
 

                                            Table 5-3 TestCase3 
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5.7.4. Displaying the options in bottom navigation bar 

 

Test Case ID TC 4 

  

TestCase 

The bottom navigation bar shall contain the three icons that can be  

Selected by the user: 

These three options should be: 

1- Forecast 

2- Info 

3- Alert Notification 

Description  

  

Testing   Technique Black Box Testing. 

used  

  

Preconditions 1.The application must be installed properly 

 

 

 

    

 

 

Steps 1. Launch Application on mobile phone. 

  

Expected output User shall be able to see a three icons in bottom navigation bar  

  

Actual output 

Bottom Navigation bar is displayed having options 

 

1- Forecast 

 

2- Information 

 

3- Alert Notification 

  

  

  

Status PASS 

   

  Table 5-4 TestCase4 
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5.7.5. User selects the forecast icon  
  

Test Case ID TC 5 

  

Description 

This test case tests whether on clicking the forecast icon system 

shows the user the pollen’s density forecast of different type of 

pollen based on their selected location  

    

  

Testing   Technique Black Box Testing 

used  

  

Preconditions 

1-  The system shall use the data in making predictions provided 

by Pakistan Meteorological Department in specified format. 

 

 

2- The model on which system is relying on, will be trained and 

tested to make accurate predictions. 

  

Steps 

 

1- Launch Application on mobile phone. 
 

2- Select “Choose Sector” from the application screen 

 

3- Select “Choose Pollen Type” from the application screen 

 

4- Select “Forecast icon” from the bottom navigation bar 
 

  

Expected output 

The user shall be able to see prediction of the density of different 

pollen plants for area relative to user’s location 

  

Caution 

 

 

Actual output 

Good Internet Connection 

 

 

The user was able to see prediction of the density of different 

pollen plants for area relative to user’s location 

  

  

Status PASS 

  

 Table 5-5 TestCase5 
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5.7.6. User selects the Information icon 

  

Actual output 

The system provided the accurate information related to the queries  

asked by user related to pollen 

  

Status PASS 

  

 

    Table 5-6 TestCase6 

 

 

 

 

 

Test Case ID TC 6 

  

Description 

This test case will check whether on clicking information icon in 

the bottom navigation bar , a new window will open that will 

show the different queries of user with their location 

  

  

Testing   Technique Black Box testing 

used  

  

Preconditions 

1- Application is launched and User selects the info icon. 

 

2- The system shall handle the internet connectivity loss during 

getting the information from APIS. 

  

Steps 1. Launch application. 

 

  2. Select “Information icon” from the bottom navigation bar 

 

  

Expected output 

The system shall provide accurate information related to queries 

asked by users related to pollen 
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5.7.7. User selects the Alert Notification icon 

 

   

 

 

 

 

 

 

 

 

 

Test Case ID TC 7 

  

Description 

This test case will check whether on clicking Alert Notification 

icon in the bottom navigation bar , a new window will open that 

will allow the user to set the alert notification for the specific 

 type of pollen  

  

  

Testing   Technique Black Box testing 

used  

  

Preconditions 

1- Application is launched and User selects the Alert Notification 

icon. 

 

2- The system shall handle the internet connectivity loss during 

getting the information from APIS. 

  

Steps 1. Launch application. 

 

  2. Select “Alert Notification icon” from the bottom navigation bar 

 

  

Expected output The system shall allow the user to set the alert notification for the  

  Specific type of pollen 
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                                            Table 5-7 TestCase7 

 

 

 

5.8. Responsibilities, Staffing and Training Needs 

 

5.8.1. Responsibilities: 

 

All developers of the project are responsible for the completion of all components testing and 

integration testing tasks. 
 

   5.8.2. Staffing and Training Needs: 

 

Basics knowledge of testing strategies and techniques is needed for the testing of the project. 

Techniques such as Black Box testing, integration testing should be known to developers. 

 

All the developers will be testing each other’s work and will be actively participating in the 

development and testing of the project simultaneously. 

 

5.9. Risk and Contingencies 

 

Efforts have been made to remove all and every chance of failure but there are certain 

unpredictable factors such as network issues, corrupt input data, or system failure that may 

lead to some issues. Error handling will be applied more deeply to cover all these issues but 

unforeseen circumstances may happen. 

 

 

5.9.1. Schedule Risk: 
 

The project might get behind schedule so in order to complete the project in time we will be 

needing to increase the hours/day that the project is being worked on. 

 

 

 

Actual output 

 

 

 

The user was able to set alert notification for specific set alert 

notification for specific type of pollen 

  

Status PASS 
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5.9.2. Operational Risks: 
 

Operational risks will be eliminated by Scheduling daily meetings and regular deadlines to 

meet the goals of the project as well as provide proper communication within the group. 

 

5.9.3. Technical risks: 
 

Technical risks will be eliminated by keeping the once defined requirements constant. 

 

5.9.4 Programmatic Risks: 
 

In case of a programmatic risk the scope of the project will be limited in order to stay inside 

the constraints of the project. 
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Chapter 6. Future Work 
 

This project can be extended further in some of the ways that are going to overcome the 

limitations that we are facing. One most severe limitation right now that we are facing is that 

we have been given the data of only one sector of Islamabad by Pakistan Meteorological 

Department for the one type of pollen that is fluctuating and causing severe allergy in pollen 

allergic patients. 

 

So one way to overcome this is if we are predicting the pollen count of one city for example 

Islamabad then department which is collecting the data on these thing i.e pollen should 

provide multiple variables for multiple location. Along with that they should also some 

variable from which we can directly infer the amount of pollen in that specific sector or 

location. 

 

There is one more way that can be done in future to predict the density of pollen if in future 

some one is facing the same limitations (mentioned above) as us, what they can do is that if 

they have the trend of of the sector they can correlate the trend of another sector based on 

some criteria and variables.It may not give us the exact prediction but it can be pretty close. 

 

Another improvement that can be done in this project is that we can include services like 

weather forecast , rain prediction some thing like that in our application so that it can be like 

complete package for the weather, pollen, allergy, rain etc. In future we can also build an 

application programming interface that is going to provide json data related to the prediction 

to other organization who might want to utilize this kind of data. We have only build the 

interface of this application in android , In future this application can also be build on multi-

platform like web , desktop, iphone apps etc. 

 

A very most interesting thing can be done in future on this project is to collect the data from 

pollen patient or some other allergic patients using gadgets like apple watch of their daily 

activities and to utilize this data in an edge learning system that will perform the profound 

calculation at the edge of system i.e on the person’s phone or on his laptop to provide insights 

to the patients what they can do to improve their daily routine. It’s interesting because in this 

way the user's data will only be on their devices and they might feel secure that their daily 

life can only be seen by their devices and by no one else. 
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Chapter 7. Conclusion 
 
 

 
     
What if we can look into the future and tell exactly how severe is the pollen going to be 

tomorrow? or the day after that? Or next week? However impossible it may sound, Thanks 

to Machine Learning we did just that. Using a huge dataset that contains data for different 

attributes like the count of pollen, humidity and temperature of every single day for the past 

10 years, we built multiple ML models on which we trained this dataset. The models when 

trained were able to detect patterns in the data. These patterns could now be used to predict 

the density of pollen in future based on the training data set. We used three Machine Learning 

models of which Logistic Regression gave us the best accuracy of 99%. Being this accurate 

isn’t very likely when dealing with other real world problems but because our dataset was 

very linear and the patterns were fairly visible, i.e the spike in pollen count in spring season 

specifically, we could get the accuracy as high as 99%.  

 

The statistics we get from the Machine Learning algorithm will be displayed on an android 

application that we built from scratch. The user will have to install the android application 

and select the type of pollen allergy and his area. The application will show him if the pollen 

density is low, high, severe or critical for the next few days. The user can also set the 

notifications for when the density of pollen is alarming. This will help him take precautionary 

measures and stay inside in case there’s an outbreak. 
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Appendix A: Glossary 
 

 
 

1. APP: Application 
 

2. GUI: Graphical User Interface 
 

3. SPM: Smart Pollen Monitoring and Prediction Service 
 

4. SDS: Software Design Specification 
 

5. UML: The iUnified iModeling iLanguage i(UML) iis ia igeneral- 
 

purpose imodeling ilanguage iin ithe ifield iof isoftware iengineering, iwhich iis idesigned 

ito iprovide ia istandard iway ito ivisualize ithe idesign iof ia isystem 

7. WBS: The project management Work Breakdown Structure 
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