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Abstract— 

The "Intelligent Recommendation Engine for 

HIPaaS repositories" facilitates a platform to 

connect people and share knowledge. It improves 

relationships between customers by facilitating a 

platform for various organizations. One can find, 

connect and collaborate with colleagues globally. 

This enables sharing one's top skills while 

bringing into use the top skills of other employees 

in pursuit of achieving a global profile and 

reputation. The main focus is to leverage the 

feedback, reviews, and ratings that one gets and 

build an efficient system for knowledge sharing. 

Using an Intelligent recommendation engine 

takes the data that the user provides, ratings or 

search history. Based on the data provided, a 

user profile is generated to provide suggestions to 

the user. 
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1.INTRODUCTION 

The Internet is a place where we get plenty of 

information on a click. However, finding the right 

information according to the users' needs is very 

important. As rightly said by Mitchell Kapoor, co-

founder of the Electronic Frontier Foundation 

"Getting information off the internet is similar to 

taking the drink from a firehose". This is where the 

recommendation system comes in picture. The 

introduction of the recommendation system has 

contributed immensely to the improvement of the 

learning environment for both the learner and tutor. 

These systems are widely used by companies in 

multiple sectors to increase their profits, increase 

trust and customer loyalty, increase sales, click-

through rates, opportunities for promotion, 

persuasion, obtain more knowledge about customers 

or offering a more specialized service to their users 

and find things that are interesting, narrow down the 

set of choices, help explore the space of options, 

discover new things entertainment. Companies that 

have benefited from recommendation systems are 

music recommendation of Apple Music, book 

recommendation of Amazon, product 

recommendation of TaoBao, movie 

recommendation of Netflix, video recommendation 

of Youtube. 

1.1 Intelligent Recommendation Engine for 

HIPaaS (Human Intelligence Platform as a 

Service) repositories 

It is a course recommendation system that gives a 

common platform to both learners and instructors. It 

is designed to provide suggestions to learners to 

purchase and undergo appropriate courses. Learners 

can benefit out of it by undergoing the courses or the 

technology that best suits and serves their area of 

interest. As an instructor or a teacher, one can 

showcase their area of excellence and expertise. The 

user can log into their accounts where they will get 

the relevant personalized course recommendations 

from the designed system. It mainly works on the 

ratings given by users and their areas of interest. 

    2. LITERATURE REVIEW 

Recommendation system is one of the applications 

which are used by many online service providers to 

understand the necessity of online users. Thus, the 

recommendation system is presented as an 

intelligent system, which identifies the user category 

based on the user information and then performs 

user interest analysis. Once this information is 

obtained, the analysis is performed to obtain the 

similarity group respective to necessity products and 

services. To perform such kind of analysis there are 

some existing techniques such as content-based as 

well as collaborative filtering [1]. 

Recommendation systems have emerged as an 

important research area since the first paper on 

collaborative filtering appeared that was in the 

1990s. There has been a lot of work done in 

recommendation systems over the last decade both 
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in the industry and academic area for developing 

new approaches. The interest in recommendation 

systems remains high because of practical 

applications that help users by providing 

personalized recommendations, content, and 

services and also since it constitutes a problem-rich 

research area. Here the basic assumption is that the 

users with similar behaviour on observed items (e.g., 

ratings) will have similar tastes on unobserved 

items. Examples of such applications include 

recommendations of various books, CDs, products 

at Flipkart.com, movies by Movie Lens, and news at 

VERSIFI Technologies [2]. 

Obtaining recommendations from trusted sources is 

an important component as it constitutes a part of 

the process of human decision making. The ongoing 

consumerism encouraged by the emergence of the 

web; buyers are being presented with an increasing 

range of choices while sellers are facing the 

challenge of personalizing their advertising efforts 

[3]. Further, it has become common for firms to 

collect large volumes of transactional data that 

allows for a deeper analysis of how a customer 

interacts with the space of product offerings. The 

recommendation system has now evolved to fulfil 

the dual need of buyers and sellers by automating 

the generation of recommendations based on data 

analysis. 

The task of the recommendation algorithm is mainly 

focused on the prediction of the users rating for the 

target item that the user has rated, based on the 

user's ratings on observed items. Thus, in the study 

conducted by researchers at the GVU (Graphics, 

Visualization, and Usability) Centre at the Georgia 

Institute of Technology it was concluded that the 

importance of recommendation system-based 

platforms. They also concluded that the number of 

users Shopping, as well as the total amount of 

people spending via Internet-based transactions, has 

increased. 

Over three-quarters of the 10,000 respondents 

report purchased items online. The most cited 

reason for personal shopping using the web, as per a 

survey, was convenience (65%), followed by 

availability of vendor information (60%), no 

pressure from salesperson (55%) and saving time 

(53%). The GVU survey also indicates that trust in 

the security of e-commerce has increased and more 

and more people have gained confidence in current 

encryption technologies, thus more users are 

expected to frequently purchase items online [4] 

There have been many data mining systems 

developed in education such as Romero and 

Ventura, 2010 and especially they are focused on 

how recommendation systems can be utilized for 

suggested courses. Many systems use only the 

actual course content including Lee and Cho, 2011 

or while many use the performance of students 

based on their grades such as Goga et al., 2015 

others use past selections of student courses that 

include system such as Chu et al., 2003 but there is 

no research work on suggesting courses based on 

the developing attributes of students. 

Such an approach would be required to go beyond 

the traditional recommendation representation of 

users × ratings. New approaches have become 

known that take into consideration the dynamic 

nature of ratings data such as Vinagre, which is also 

a direction not yet studied in educational systems 

[5]. 

3. SYSTEM ARCHITECTURE 

 

 

 

Figure1: System Architecture of HIPaaS 

The system HIPaaS is a course recommendation 

system, for students as well as tutors, that first check 

whether the user is new or have already registered. 

If the user is new to the system then he needs to 

register. If he has already registered then he has to 

log in. Then the user is directed to the dashboard. 

Once the user is on the dashboard, he/she is 

recommended courses according to his area of 

interest and popularity of the courses. A dataset 

stores reviews and ranks given by the users. The 

rating score can vary between the different scales of 

1 to 5. The data of courses are saved in a comma-
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separated value format (CSV). 

 

Further, if the user registers as a student then to get 

the best recommendations according to the users' 

choice, our recommendation system is developed 

with certain methods and techniques such as 

collaborative filtering and content-based filtering. 

Whereas, the average weighted which is a hybrid 

approach, is used for new users. The student can also 

edit his profile and enter another area of interest in 

order to view recommendation related to that 

domain. 

However, if the user registers as a tutor then the 

system's behaviour is a little different. When the 

tutor registers, the system takes the tutor's domain as 

input and based on that the system recommends 

courses to the tutor. It takes into consideration the 

trending courses, according to the technologies and 

what more technologies the tutor must undergo to 

meet the requirements, in the particular domain as 

the tutor, and recommends them. 

The tutor is also able to see the course review of the 

course published by him. Here, the sentiment 

analysis is performed on the feedback given by the 

students who undergo that course. This enables the 

tutor to recognize the areas in which he must work 

or develop his skills.   

4. METHODOLOGY 

In our proposed application, the processing of the 

designed course recommendation system is 

explained in the following steps: 

1) Start the application. 

2) The system checks whether the user is 

new or already registered. 

3) If the user is not registered then he must 

register. 

4) If he has already registered then he is 

taken to the login page. 

5) Further, on login, the system checks if 

the user is a student or a tutor. 

6) If the user is a student then he is shown 

courses using collaborative and content-

based filtering. 

7) If the user is a tutor then the trending 

technologies in his domain are taken 

into consideration to recommend him 

courses. 

8) End. 

 

5. RECOMMENDATION TECHNIQUES 

Recommendation systems gain information 

about the user using different methods and 

sources to predict what user needs and 

recommend items according to this analysis. 

Recommendation engine software [7] gives a 

prediction about what the user might like to buy, 

listen or watch based on three techniques: 

 Content-based recommendations 

● Collaborative recommendations 

● Hybrid Approaches 

● Content-based recommendations: Content-

based filtering techniques are based on a 

description of the items and a profile of the 

user's tastes [9]. It also recommends items 

similar to those that a given user has liked in the 

item rate list. The basic operation performed by 

a content-based system consists of matching 

the user basic data like age, location and the 

rated item list on the site with the items having 

common specifications, to recommend new 

items as per the users' interest. 

● Collaborative recommendations: 

Collaborative recommendations are made by 

comparing the habits of similar users and 

offering them the courses that share common 

characteristics with other courses. This is 

known as collaborative filtering. By doing so 

the system gives the most accurate results. 

Collaborative filtering algorithms can also be 

divided into two categories: Personalized 

Ranking (PR) algorithms based on ranking 

prediction and Collaborative Filtering (CF) 

algorithms based on rating prediction. In 

collaborative filtering algorithms based on 

rating prediction, the algorithm predicts the 

actual rating for an item that a user has not yet 

rated and then ranks the items according to the 

predicted ratings. The algorithm that we have 

used to implement collaborative filtering is 

KNN as it is best suited and gives more 

accuracy than any other algorithm. 

● Hybrid Approaches: In a hybrid 

approach, two techniques such as content-

based and collaborative filtering are merged to 

get the best advantage [8]. Hybrid approaches 

have multi-methods [10] out of which we have 
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used the Average Weighted approach for a total 

rating. 

The rating algorithm also known as the 

weighted algorithm has a complex formula that 

calculates the weighted average of total ratings 

given by the learners. The formula is designed 

such that ratings from learners have the 

maximum influence on the overall ratings of 

the course. The algorithm is also updated 

regularly to detect spam patterns and identify 

fake ratings. 

Merging different methods helps in achieving 

high performance. 

6. RECOMMENDATION SYSTEM 

FEEDBACK TECHNIQUES 

 

To generate specific and personalized 

recommendations it is essential to understand the 

user's behaviour accurately. So, the first step in 

understanding the user's behaviour accurately is 

to gather the right behavioural data about them. 

Behavioural data is gathered either explicitly or 

implicitly. 

 

Implicit Feedback Technique (IFT): Implicit 

data is information that is not provided 

intentionally by the user, but rather gathered from 

available data streams, such as search history, 

order history, clicks, and other activities. Implicit 

data can be collected at a much lower cost 

however it is vulnerable to noise. 

 

Explicit Feedback Technique (EFT): Explicit 

data is information that is provided by the users 

intentionally, such as by leaving a review or a 

rating on a product. Thus, the accuracy of EFT is 

higher than IFT however user's rating might not 

show the true opinion of users. 

7. EVALUATION MATRIX FOR 

RECOMMENDATION ALGORITHM 

The most important element of our efficient 

implementation is to use sparse data structures 

from SciPy. It is important to use the right 

representation of a sparse matrix for different 

operations since different sparse matrix formats 

have different advantages. The format that we 

have used is CSR. 

Compressed Sparse Row (CSR): In 

Compressed Sparse Row approach, a sparse 

matrix is represented using three, one- 

dimensional arrays for the non-zero values, the 

extents of the rows, and the column indexes. That 

means, the first array stores the cumulative count 

of non-zero values in all current and previous 

rows, the second array stores column index 

values for each nonzero value and all nonzero 

values are stored in the third array. 

 

8. IMPLEMENTATION 

        

The figure shows the home page of the 

application. From here the user can sign-up or 

login if he/she has already registered. 

 

This is the sign-up page of the application. The 

user needs to enter his/her details. These details 

are stored in the database and the user is taken to 

the dashboard. 

         

 

The page is shown to the user when he selects a 

particular course. Here, the user is shown courses 

using content-based filtering. 
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The page where the tutor gets the details of the 

courses published by him/her. Here, the tutor can 

check the status of his course that is the feedback 

given by the learners. 

9. CONCLUSION 

We developed a recommendation system for 

courses. As far as we know, there is no similar 

recommender system like what we have introduced 

here. Moreover, there was no dataset to use. 

Therefore, firstly it was required to collect the data 

to generate training and testing data sets. Then, we 

used different feature selection schemes and 

performed several experiments to select a good 

strategy. Further, our model was created that 

displayed courses based on popularity and their area 

of interest using the average weighted approach, to 

the new visitors whereas the users that are visiting 

the site for the second time or more will be 

displayed courses as per the collaborative filtering. 

For the users that are undergoing courses are 

recommended courses according to the content-

based filtering. Based on the feedback given by the 

users on the courses the tutors can see their 

performance. This analysis is also shown to them by 

a pie chart. Further, the tutors are also 

recommended courses by taking into consideration 

trending technologies. Thus our system was 

implemented successfully. 
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