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Introduction

• Focused on creating a better 
learning aid  platform to the 
learners and contributors.

• One to one learning

• give newbies a solid idea of how 
they should shape their path

• Providing a platform to users 
regardless of their knowledge 
degree to interconnect with each 
other. 
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System overview

• Portfolio generation

• Automatic answer generation 
from public information

• Structured-type quizzes for 
knowledge checking 

• Optimized answers

• Each user can earn ProbExpert 
coins through their contribution 
to the platform. 
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What is one to one 
learning in 
ProbExpert?
• Find a mentor for your requirement.

• Schedule a video call using ProbExpert 
coins.

• At the end, mentor will receive 
ProbExpert coins from the mentee. 
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Objectives

• Detecting users' proficiency level along 
with an auto-generated portfolio.

• Form an answer automatically using 
public data from multiple sources for 
user’s questions.

• Optimal answer generation through up-
voted answers.

• Formulating structured type questions 
for knowledge checking, using existing 
answered questions of the platform
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Overall System Diagram
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User interface 
breakdown
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Home page
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Ask a Question and Similar suggestions
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Upvoting
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Question tags
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Users and User profiles
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Detecting users' proficiency 
level along with an 

auto-generated portfolio
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Background/ Research Gap

Prevailing methods for detect experts 
in general social platforms.

➢ Page Rank
➢ HITS
➢Mutual Reinforcement approach
➢ Hybrid approach of Wen-Chen
➢ Topic sensitive probabilistic model
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• Most of developer's social platforms 
don't have a method to evaluate 
their users.

• Platforms like Stack Overflow 
uses reputation-based system.

Reputation basedNo specific evaluation method

IT18004564 | Thennakoon T.M.K.H.B. | 2021-155

follower countfollower count
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Research Gap

11/5/2021 19

Platform User-level Publications Open-Source 

contributions

Detailed Bio Blogs

Stack 

Overflow

Based on the platform 

Karma

None None Medium None

LinkedIn Based on endorsements manually None Good None

Medium None None None Low Platform 

Dependent

GitHub None None Available Low None

ProbExpert Based on all the 

platforms activities and 

behaviors

Available Available Good Platform 

Independent
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Research Problem

• No way to find an expert 

• Candidates exaggerate their skills in cv

• No platform to showcase proficiency and the 
contributions to the dev communities.

• Recruiters still don’t have a method to evaluate 
their candidates in a single place.

• No methods to find a skilled unemployed 
developers in a short time.

• Newbies don’t have a proper way to follow an 
expert of their field as a role model, to shape 
their career paths.
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Do you Know?

11/5/2021 21

• 53% of resumes and job applications contain 
Falsified information.

• 85% of employers caught job candidates lying 
on their resumes.

Source: CNBC
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• Detecting users' proficiency level along with an auto-generated portfolio

• Web Crawlers to scrape user data.

• Serverless RESTful API to retrieve data from GitHub Graphql service.

• Scoring model to generate a score for developers' activities and behaviors.

• A Ranking algorithm to classify developers into suitable classes.

• Generating a Portfolio based on the generated results and the scraped data.
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Research Methodology
.
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Data Collection

• GraphQl queries used for collect user’s GitHub statistics.

• Since other platforms do not provide public APIs to collect data, We proposed 
an advanced web crawlers to scrape public user data.

Technologies: Python, Selenium, BeautifulSoup4
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Data visualization and feature extraction

• Balanced dataset based on Stratified sampling

• Consisted with 6 various strata.

• Separate Jupyter notebook for Feature extration.

Technologies: Matplotlib, Pandas, Seaborn
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User Ranking Method

• Two separate models calculate users scores. 

1. Social Coding platform data (GitHub)

2. Q&A platform data (Stack Overflow)

• Ranking algorithm : Bell Curve, NormalCDF
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Portfolio

• Cloud Functions used to query and process GitHub data. 

• Each Integration as a Micro service (GitHub, Stack Overflow, Medium)

• Next.js Static optimization used to generate server-rendered & static 
portfolios (Statically optimized)

• No server-side computations, ultra fast loading experiences.

Technologies: React.js, Next.js
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Evidences For 
Completion
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Ranking Algorithm (GitHub)

• Bell Curve used to build the ranking algorithm.

• Users divided into 6 classes.
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Ranking
Algorithm (GitHub)
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Ranking Algorithm (GitHub)
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Ranking Algorithm (GitHub)
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GraphQL Query
(GitHub Info)
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User Interface
(Leaderboard)
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User Interface
(Portfolio)
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Introduction

Generating an answer for 
users’ questions automatically
using public information 
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What is an 
automated 

answer?

Fastest way to get an answer from 
QandA platform

Contains information from multiple 
resources

Reliable

Up-to-date information
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Why an automated answer?

• When using question and answering platforms users must wait for other users’ answers.

• Most users have to wait at least 1 hour to get an answer from another user.

• Sometimes the first answer will not contain the information question asker has been 
looking for. 

• If there is a way to find more than one kind of resources at one place ( code, blog, video in 
this research) that would be an extremely valuable and time saving for users.
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Benefits of an 
automated 
answer?

IT18013610 | Ekanayake P.M.D.P  | 2021-155

Find reliable and up-
to-date information.

Different variance of 
resources.

Less waiting time on 
getting an answer.

Save money and 
bandwidth
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Research Gap

Platform Features

Find similar 

question

Provide 

automatic 

answer

Code 

Support

Answers from 

multiple 

sources

One to one 

communication

Quora Yes No No No No

Stackoverflow Yes No Yes No No

Stack exchange Yes No Yes No No

ProbExpert Yes –in 

Realtime

Yes Yes Yes Yes
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Research 
Problems

How to reduce waiting time spent on getting 
an answer from QandA platforms.

How to create an answer from multiple 
resources automatically

How to find YouTube video and GitHub 
repositories relevant to the question.

Reduce the time spent on multiple visits to 
different web sites for gather information.

How to provide access to users with low 
network bandwidth.
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Specific and Sub Objectives

• Generate an answer automatically for users' questions with multiple resources.

• Find reliable and up-to-date resources and scrape information.

• Keyword extraction and check the relativeness of the information.

• Find similar questions in database.

• Find relevant YouTube video and GitHub repository.

• Combine all the information from each resources and present them to user in a clear user 
interface
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Research Methodology
.
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System diagram
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Authentication

• JWT tokens

• NodeJS with express

• MongoDB database

Asking questions

• NodeJS and Express server

• Server side rendered NextJS web app made with ReactJS.

Telegram Bot

• Sign in

• Ask questions

Authenticating and getting user’s question.
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Check for similar questions

• Find similar questions in database using 
cosine similarity.

• User typing the question

• Processing the question in the server

• Pass the question to the python machine 
learning model

• Encode the question using

• Find similar questions in the db.

• Show the similar questions in the web app

IT18013610 | Ekanayake P.M.D.P  | 2021-155
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Find reliable and up-to-date resources

• Use google search filters to filter 
out new data 

• Specify predefined web sites to 
search information about
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Scrape information

• Custom web scraper

• In order to use the information, 
we found on previous step we 
must scrape them and save on a 
database

• Beautiful soup4, scrapy, pandas 
for scrape information.
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Display answer to 
the user

• After generating an answer with multiple 
resources, we must have a way to show it to 
users

• Otherwise, there is no use to it

• We used styled components, sass to style our 
web app, and Iframe to mount youtube videos
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Evidences For 
Completion

.
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Scraping 
Stackoverflow 
Questions
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Scraping 
Blog 
articles
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Telegram bot
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Telegram bot 
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Automated answer (UI)
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Optimal answer 
generation through 
up-voted answers
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People preferred to use Q&A sites to find solutions 
to challenges they encountered throughout their 
studies rather than books, documents, or tutorials

The abundance of knowledge has resulted in the 
problem of information overload.

Average person spend at least 30 minutes of time 
searching for a solution.

Availability of multiple solutions for a problem.
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• When creating an optimized answer from a set of given answers, there 
are few things to be considered.

➢ Keyword extraction

➢ Summarization

➢ Answer quality

➢Merge answers into a single answer

• Many researches are mainly concerned with summarization, 
keyword extraction and answer quality.

• There are no research available on how to merge answers into a 
single optimized answer
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Reduce wasting time on finding a solution 
that works for a problem

How to combine all the alternative 
solutions into a one optimized answer 

without harming the semantic information
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Save time Improved 
Efficiency

Accurate 
Information

Higher Quality 
Results
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• Generating an optimized answer using 
the top voted answers
• Data Retrieval

• Check and remove similar answers

• Keyword extraction

• Text preprocessing

• Summarize answers

• Merge answers together

• Check quality of the merged answer
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System 
Diagram
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➢Question and Answer retrieval

• Using an extraction tool, the questions and answers will be extracted with relevant details. When 
extracting if there are more than 1 answer, top voted 4 answers will be taken for the optimization.

➢Check and remove similar answers

• Once user post a question to the platform, the top voted answers given to that question will be 
compared with each other using cosine similarity with natural language toolkit.
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➢Keyword extraction
• Extracted keywords will be used after summarization to check whether the summarization process 

was correct, and the answers are retained to a certain value. So, the values before and after 
summarization must have close values.

➢Preprocess the Answers

In order to Preprocess the answers, the answers which were left after the similarity checking will be 
taken. Then through the preprocess technique;

• Letter lowercasing,

• HTML tag/URL removal,

• Stop word removal,

• Remove special characters, processes will take place.
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➢Summarize answers

• Selected answers will undergo a summarization process. To be exact an abstractive summarization 
will take place. After that again key words will be extracted and checked with the previously selected 
key words for the value similarity.

➢Merge answers together

• Finally, the left answers will be combined to create a technically correct and with the accurate 
semantic information.

➢Display Optimized answer

• After the end of all the process , final output will be shown to the user via the web application.
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➢Libraries
• PyMongo
• Bson
• ReactJs

➢Query used
• textcursor = list(collection.aggregate( [

{"$match": {"$and":[{"_id" : objInstance},{"answers.3": {  "$exists": 
"true" } }]} },

{"$unwind": "$answers"}, 
{"$sort": {"answers.score":-1}},

{"$project": {"_id" : 0,"answers.text" : 1}}))

➢Data Store
• MongoDB
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Implementation
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➢Libraries
• Numpy

• Sklearn

• Cosine Similarity

• CountVectorizer

• Cosine similarity is a widely implemented 
metric in information retrieval and related 
studies. This metric model a text document 
as a vector of terms. By this model, the 
similarity between two documents can be 
derived by calculating cosine value between 
two documents’ term vectors [10].
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Implementation
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➢ Libraries
• NLTK 

• TF-IDF

• Math

• TFIDF, which stands for term frequency–
inverse document frequency, is a 
numerical statistic that is meant to 
indicate the importance of a word in a 
collection or corpus of documents.

IT18011012 | Ranasinghe R.M.A.K. | 2021-155
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Implementation
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➢Libraries
• NLTK

• Tokenize

• stopwords

• snowballstemmer

• word_tokenize

IT18011012 | Ranasinghe R.M.A.K. | 2021-155



8111/5/2021

Implementation
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➢Libraries
• Hugging face Transformers

• T5Tokenizer

• T5ForConditionalGeneration 

• Abstractive summarizing is a technique 
for creating a summary of a text based on 
its major concepts rather than simply 
taking the most prominent phrases 
directly from the text. This is a critical and 
difficult task in natural language 
processing.
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Implementation
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Structured-type adaptive questions 

for knowledge checking, using 

existing answered questions of the 

platform and Introduction of a 

scoring method.
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Background/Research Gap

Not getting adaptive or/and reliable answers and not having a proper grading 
method to measure user answers are few problems that have identified.

Many platforms (HackerRank, LeetCode) just focus on polishing coding skills only 
and not offer the facility to check knowledge on theoretical questions.

Quizzes are a great way for knowledge-checking on theoretical questions.
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Research Question

• How to check theoretical knowledge using 
structured type questions in more accurate way.

• Adaptive questions on each learner's knowledge 
level

• Introduce an unbiased scoring method

• How to utilize the questions database of the 
platform effectively.
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Specific and Sub objectives

• Formulating structured type questions for knowledge checking, using 
existing answered questions of the platform based on user level

• Formulate questions from platform’s existing user questions

• Formulate answers from optimal answers and top 4 voted answers and 
transform user’s answer for similarity checking

• Similarity checking using cosine similarity and score assignment
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Research Methodology
.
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Methodology

➢ The use of word embedding frameworks like SentenseTransformers helps to handle 
semantic textual similar, semantic search or paraphrase mining. The framework is based 
on PyTorch and Transformers and offers a large collection of pre-trained models tuned for 
various tasks.

➢ WebCrawler for questions scraping

• If user’s desired questions are not available. Relevant set of questions will be scraped from 
StackOverflow and displayed.
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Methodology continued..
• Keyword extraction

• We need to extract important keywords which helps to formulate quality answers, 
questions and also for marking method. This task can be achieved with BERT by making a 
keyword extraction model

• Formulate an unbiased answer
• We need summarize the user answer so that the answer is having a core meaning despite of the 

word count
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• Similarity checking
• Cosine similarity can be used in this scenario to 

determine the similarity level between the user 
answer and the platform’s answer. Two vectors will be 
checked and based on the cosine similarity score; a 
score can be given for the answer.

• Marking
• User answer will be similarity checked with the 

platform answer using an accurate marking method
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System Diagram
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Evidence for 
Completion

.
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Similarity checking 
between answers

• PyTorch

• Hugging face transformers - BERT pretrained 
model 
• sentence-transformers/bert-base-nli-mean-tokens
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Implementation
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Implementation continued..
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Keyword Extraction

• Hugging face Transformers
• distilroberta-base

• spaCy

• N-gram
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Implementation
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Implementation continued..
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User answer 
summarization

• PyTorch

• Hugging face Transformers

• T5-base
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Implementation continued..
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Implementation continued..
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Commercialization

Premium Subscriptions for users for Individuals and Organizations for unlimited questions.
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Questions?
.


