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Objective  

• Proposing a complementary approach for Educational-load analysis. 

 

• The proposed method is a vector-based analysis, for educational load-

pattern distribution.  

Pilot project:  

• Dataset: Profile data (student load by FOE). 

 

• Project objective: Performance analysis of Science (SEH) college at RMIT. 

 

Application:  

• Vector-based analysis at school, college and university level. 



The current approach: Scalar (magnitude) analysis 

1. Calculating the load or headcount magnitude in form of sum, average,… 

by different sectors, cohorts & levels. 

 

2. Comparing the magnitudes and analyse the trend. 

Calculation Comparison 



What's an image? a two dimensional matrix of colours 

Sample colour Histogram 



Content of an image in two modes: 

Top in a colored image and Bottom in a grey-level   image. 

Colour (RGB) versus Intensity (grey-level) image 



How Google find similar images? 

Image query: 

Google results: 
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Major similarity distance measures in image processing 
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Vector presentation of load data 
Can we look at the Load (or Headcount) as a vectors?  

College A in University X 
College A in 2016 

College A in 2015 

College A in University Y 

Schematic view of 2-dimensional vector of a sample college. 
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Vector: Magnitude & Direction 



Similarity measures: Cosine similarity & Minkowski distances 

a: Cosine similarity between two vectors: 1 and 2 by measuring the cosine of the Φ   angle. 

 

Minkowski distances(b: Euclidean and c: Manhattan) between two points 1 and 2. 

 



Process of the vector-based  Analysis 
 

Extract element 
(load, headcount) 

 
Feature descriptors of 

colleges 

Provide time-
series data 

Apply 
preprocessing 

(grouping) 

Construct the 
vector 

Distance measure 
calculation 

1- Feature Extraction 

Construction the 
distance for pairs 

of vectors 

2- Distance measure 

 



1: Extracting college load & apply grouping  

by broad-level: 

by narrow FOE : 



2: Constructing vectors: H1 and H2 



3: Calculating distance measure 

1-dimensional shape analysis by Cosine similarity (0 to 1)  
 

 
2-dimensional shape analysis by Minkowski distances:(Euclidean , Manhattan)  

Angle= 0 
Cosine similarity=1.00 
Maximum similarity 
 

Angle= 90 
Cosine similarity=0.00 
Minimum similarity 
 

The bigger value= The less similarity 



Examples for better understanding of Cosine similarity  
Cosine similarity=1.00 

Cosine similarity=1.00 



Examples for better understanding of Cosine similarity  
Cosine similarity=0.54 

Cosine similarity=?? 



Load analysis of science college by Cosine Similarity  



An example for better understanding of Euclidean Distance 



Load analysis of science college by Minkowski Distances 



Contrast between the load magnitude & direction can be utilized in dashboards as a traffic 
light indicator, for decision makers, representing a significant shift in load pattern distribution. 
 

 

Conclusion 

Utilization of this approach could lead to a shift in student recruitment away from historical 
patterns to one where new possibilities are considered.  
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