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BACKGROUND



Project Background
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COVID-19 has changed the way we work and hire. Work from home and 

remote working is now a norm. Online video interviews and assessment have 

been very critical in hiring candidates during this pandemic.

How has COVID-19 changed our hiring process?

Face to face interviews 

& assessment
Online video interviews

& assessment
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OBJECTIVES



Problem and Objectives
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Build a comprehensive AI video interview analyzer web application

Facial expression recognition, eye contact detection for video 

interview and text analytics on writing test

Compute score of candidates and conduct data analysis for review

Using AI to solve this problem1

AI tool to assess candidate during online interview 2

AI tool that lets candidates to review performance3

How can candidates better prepare and adapt to 

online video interviews and writing assessment?

Problem



AVIA Components
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Video Interview Assessment Writing Assessment Performance Review

• Candidate answers questions with 

facial expression and eye contact 

being predicted real time.

• Data for each question being 

recorded for analysis.

• Candidate writes answer to 

scenario-based questions.

• Text analytics conducted to extract 

key noun and verbs and match with 

suggested noun and verbs.

• Review performance of video 

interview and writing assessment.

• Breakdown by question and 

computed score.
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Facial Detection
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• Technology that detects 

human faces from a 

source (image or video)

• Important first steps to 

many key applications –

facial expression 

recognition, facial 

recognition, etc

• High impact on sequential 

operations (Liu, 2015), 

highly reliant on good 

quality face detection

Input Image Face Detection

Liu, Haowei. ‘Introduction to Computer Vision on Mobile Devices’. Facial 

Detection and Recognition on Mobile Devices, Elsevier, 2015, pp. 1–9. 

DOI.org (Crossref), doi:10.1016/B978-0-12-417045-2.00001-X.



Facial Expression Recognition
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• (Ekman, 1971) defined a 

set of six emotions that are 

accepted as universal: 

anger, disgust, fear, 

happiness, sadness, and 

surprise

• Positive facial expression 

can exuberate confidence 

during interviews

• Use trained model to 

predict emotion. Trained 

model on image database

Cropped & Grayscaled

Image
Emotion Prediction

Predicted Emotion

• Happy: 0.99

• Sad: 0.0

• Fear: 0.0

• Neutral: 0.0

• Surprise: 0.01

• Disgust: 0.0

• Angry: 0.0

Primary & Secondary

Emotions

Ekman, P., & Friesen, W. V. (1971). Constants 
across cultures in the face and emotion. Journal 
of Personality and Social Psychology, 17, 124–129



Eye Contact Detection (Eye Gaze Tracking)
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• (Feyeem et al, 2014) Eye 

gaze tracking is the process 

of measuring the where the 

eyes is looking and can be 

used to understand a 

person’s intentions, predict 

a  person’s actions, or 

analyze reactions to 

external stimuli

• Eye contact essential part of 

body language in interviews

• Detects coordinates of 

pupils and direction of eye 

gaze

Direction of gaze

Cropped & Grayscaled

Image
Gaze Estimation

Estimation Gaze Direction:

• Center
Bin Aziz, Fayeem & Mokhtar, Norrima & Arof, Hamzah & Mubin, Marizan & 

Ibrahim, Zuwairie. (2014). Review of Eye Gaze Tracking Application. 



Text Mining & Sentiment Analysis
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• Text mining extracts 

relevant words (N-grams) 

and relationships between 

them in order to categorize 

them. (Bach et al, 2019)

• Scenario based questions 

needs some important 

keywords i.e lead, take 

lead, step up. Important 

nouns and verbs.

• Sentiment analysis for 

sentiment of a document. 

Usually trained using some 

data. Predicts sentiment & 

polarity.

Keyword Extraction

Sentiment Analysis

[“lead”, “encourage”, “track”]

[“I would step up and take lead of the project and give encouragement to 

my team mates to ensure that we are on track to hit our KPI”]

[“I would step up and take lead of the project and give encouragement to 

my team mates to ensure that we are on track to hit our KPI”]

Predicted Sentiment : Positive

Predicted Polarity: 0.3

Pejić Bach, M., Krstić, Ž., Seljan, S. & Turulja, L. (2019). Text Mining for Big Data Analysis in 

Financial Sector: A Literature Review. Sustainability, 11. (5). doi: 10.3390/su11051277
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Face Detection
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• Two methods –

HaarCascade method and 

CNN method

• HaarCascade method 

faster but less accurate. 

CNN method is more 

accurate but needs more 

resources. Team 

proceeded with 

HaarCascade

• Tuned parameters of 

HaarCascade that is 

suitable for webcam frontal 

pose

Haar Cascade Method

So what is Haar Cascade? It is an Object Detection Algorithm 

used to identify faces in an image or a real time video. The 

algorithm uses edge or line detection features proposed by 

Viola and Jones in their research paper “Rapid Object 

Detection using a Boosted Cascade of Simple Features” 

published in 2001.



Facial Expression Recognition 
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• FER2013 dataset from 

Kaggle. Grayscale images 

of faces with 32,298 

samples and 7 emotions 

• Webcam face image after 

face detection is cropped 

and converted to grayscale

• Use pre-trained Keras

CNN model to predict the 

emotion real time. 4 Blocks 

of 2D Conv and 

BatchNormalization.

FER2013 Dataset

AVIA Real Time 

Webcam Prediction



Eye Contact Detection (Eye Gaze Tracking)
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• Using algorithm-based 

method of pupil detection 

and gaze direction

• Python library 

GazeTracking, efficient 

and fast eye gaze tracking

• 4 steps, pupil detection, 

blurring, eroding, and 

binarize to estimate gaze 

direction

• Center gaze is having 

direct eye contact with 

camera

Gaze Tracking Steps

AVIA Real Time 

Webcam Prediction



Text Mining & Sentiment Analysis
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• Use tokenizing and, 

lemmatization to normalize 

keywords. Use spaCy to 

determine if it is noun or 

verb.

• Sentiment analysis data 

using TextBlob models that 

has been trained over 

more diverse data instead 

of just twitter data

• Hard to get scenario-based 

interview questions data to 

train on

Text Mining

Sentiment Analysis

Nouns Verbs

Polarity

TextBlob Model

0.2
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DEMO



19

INTERPRETATION

& 

RECOMMENDATION



Interpretation – Video Interview
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• After analyzing some data, 

realized that confidence is 

a combination of happy 

and neutral with eye 

contact

• Ordinal encoding to 

emotions and eye contact:
• Happy = 10, … Angry = 0

• Center = 10,…, left = 0

• Create a formula to 

compute confidence score

𝑉𝑖𝑑𝑒𝑜 𝐼𝑛𝑡𝑒𝑟𝑣𝑖𝑒𝑤 𝑆𝑐𝑜𝑟𝑒 =
σ1
𝑛(𝑝 𝑒𝑚𝑜𝑡𝑖𝑜𝑛 × 𝑠𝑐𝑜𝑟𝑒)

𝑛
+

σ1
𝑛(𝑝 𝑒𝑦𝑒 𝑐𝑜𝑛𝑡𝑎𝑐𝑡 × 𝑠𝑐𝑜𝑟𝑒)

𝑛

Where n = number of questions

p = percentage of that emotion



Interpretation – Writing Assessment
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• Extract key verbs and 

nouns from the answer.

• Construct score formula 

with a base score and add 

score with hit rate and 

sentiment

• Higher score means 

candidates hit closer to 

expected answer.

• Additional score for 

positive sentiment for the 

question

𝑊𝑟𝑖𝑡𝑖𝑛𝑔 𝑆𝑐𝑜𝑟𝑒 = 5 + 4
σ1
𝑛(𝑝 ℎ𝑖𝑡_𝑟𝑎𝑡𝑒 )

𝑛
+

σ1
𝑛(𝑝 𝑝𝑜𝑙𝑎𝑟𝑖𝑡𝑦 )

𝑛

5 serves as a base score



Recommendation For Future Work
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Spelling & grammar mistakes –

Detect spelling and grammar 

mistakes of candidates. Suggest 

proper spelling and grammar to 

help improve candidate’s writing 

abilities

Better Sentiment Prediction –

Model trained on interview scripts 

can help improve the accuracy of 

the polarity

Speech analysis – apply voice to 

text on speech during video 

interview and do further analysis

Stutter & filler words detection–

Detect stuttering and filler words, 

e.g uh, like, um, yeah, etc

Advanced Pose Detection-

shrugging, hand on chin, etc

Key ideas of 

future improvements

Making AVIA more realistic

Video Interview Writing Assessment



Conclusion
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• Built AVIA, an AI web application that helps prepare candidates for online 

interview and assessments

• AVIA uses face detection, facial expression recognition, eye gaze tracking for 

video interview and text mining and sentiment analysis for writing assessment

• Demonstrated usage of AVIA web application real time with working 

functionalities and feature

• Proposed recommendations for future work: implementing speech analysis, 

stutter analysis, filler words analysis, and advanced posture detection such as 

shrug or hand on face/chin
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THANK 
YOU
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AVIA Screenshots
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AVIA Screenshots
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AVIA Screenshots
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AVIA Screenshots
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AVIA Screenshots
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Research Methods Review
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Video Interview Assessment Writing Assessment Performance Review

• Facial Detection – Haar Cascade

• Facial Expression Recognition –

CNN model

• Eye Contact Detection – Eye gaze 

estimation

• Text Mining – tokenizer, stemmer, 

lemmatizer, stopwords removal

• Sentiment Analysis – BERT model 

for classification 

• Web Application – Streamlit

Python framework

• Display – altair charts


