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Movie recommendation system using facial expressions
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Abstract— Those looking for personalized suggestions
find it difficult to navigate the ever expanding catalog of
films available on streaming services. Conventional
methods that rely on group filtering or content analysis
frequently fall short since they don't account for personal
preferences and changing emotional states. This research
suggests a revolutionary deep learning and facial
expression analysis-based movie recommendation
system. The technology attempts to provide
individualized recommendations that are in line with
viewers' implicit preferences and emotional condition by
interpreting their facial expressions in real-time.
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I. INTRODUCTION

The era of excessive information is upon us, and this
also applies to the choice of films. Streaming services
are flooded with options, offering viewers an infinite
number of options to choose from. The days of
perusing your neighborhood video store and
depending on the helpful advice of the employee or a
lucky find of a priceless find on the shelf are long
gone. Today's viewers have a difficult task ahead of
them: navigating through a sea of titles. They
frequently turn to untrustworthy reviews or
suggestions based on past viewing habits that may not
accurately represent their current mood.

Though they can be useful in specific situations,
traditional recommendation algorithms frequently fall
short. The practice of collaborative filtering, which
makes movie recommendations based on what other
people who share your interests have seen, can result
in echo chambers and a lack of exposure to lesser-
known titles. Content-based filtering may miss the
subtle emotional connection a viewer is looking for
when recommending films based on director or genre.
These techniques find it difficult to convey the fluidity
of human emotions and changing tastes.
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Imagine a world in which suggested films are tailored
to your mood and provide a cinematic experience that
suits you. This essay suggests a novel, cutting-edge
strategy for providing tailored movie suggestions that
goes beyond conventional approaches. We present a
system that makes use of real-time facial emotion
recognition and deep learning. Through the process of
interpreting the feelings a movie evokes, the system is
able to produce tailored recommendations that
correspond with the viewer's implicit preferences and
current emotional state.

This innovative method explores human emotion,
acknowledging the significant influence that films
have on our emotions. A thrilling thriller can provide
an adrenaline-pumping, edge-of-your-seat experience,
while a touching comedy can improve a depressing
mood. A more engaging and customized selection can
be made by the algorithm by taking into account the
emotional journey that a viewer takes while watching
a video.

This study explores the fundamental elements and
functionalities of this suggested system, going into
great detail about it. We explore the intriguing field of
facial expression identification, looking at how facial
feature-based deep learning models may be trained to
interpret human emotion in its most nuanced forms.
We look at methods for deciphering movie sequences
that take into account the emotional clues present in
the audio and visual components in addition to the
performers' facial expressions. At last, we present the
recommendation generating module, which is where
the  magic happens: individualized  movie
recommendations based on the viewer's changing
preferences and emotional state.

This study marks a major advancement in the field of
film recommendations and ushers in a new era of
tailored cinema experiences that appeal to the
emotional core of the film. Deeper research of this
novel method opens doors to a future in which the
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selection of movies is directed by deep learning and
facial expressions, rather than just content, but rather

becomes an emotional trip.
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Il. RELATED WORK

A. Enhanced Facial Emotion Recognition

The accuracy of FER has greatly increased as a result
of recent advances in deep learning. It has been shown
that Convolutional Neural Networks (CNNs) and
Recurrent Neural Networks (RNNs) are remarkably
adept in capturing minute facial expressions and
movements. Our suggested system can do real-time
emotion analysis thanks to these models, which can
accurately and successfully recognize emotions
including joy, sadness, rage, fear, and surprise.

For example, with a CNN architecture, Zhao et al.'s
(2019) investigation on the FER-2013 dataset
achieved a recognition accuracy of 90.38%.
Comparing this to static image-based methods, Yu et
al. (2020) investigated the use of Long Short-Term
Memory (LSTM) networks, a kind of RNN, to capture
temporal changes in facial expressions, improving the
accuracy of emotion recognition.

B. Facial Feature-Based Movie Genre Classification

Additionally, studies look into the possibility of
categorizing different film genres using facial traits
that are taken out of scenes. Machine learning
algorithms that have been trained on actor facial
features such as gender, age, and facial hair have
demonstrated potential in accurately classifying
movies into comedy, drama, and thriller genres (Liu et
al., 2018). The recommendation engine can utilize this
data to make recommendations for films in genres that
usually elicit comparable feelings depending on how
the viewer is feeling at the time.

C. Deep Learning for Facial Feature Extraction
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High-level representations of facial features can be
extracted with ease using deep learning models such
as generative adversarial networks (GANS),
variational autoencoders (VAESs), and autoencoders.
These depictions are adept at capturing nuanced
emotional nuances, and they can be used to fine-tune
film suggestions in response to the silent cues of the
audience.

Zhong et al. (2021), for instance, utilized a VAE to
predict user involvement with video content by
extracting latent elements from facial photos. This
method shows how deep learning may be used to
decipher facial expressions that convey emotion and
use that information to suggest movies.

I11. METHODOLOGY

A. Detecting Facial Expressions in Real Time
Modern CNN or RNN models that have been
thoroughly trained on a sizable dataset of labelled face
photos are employed in this module. Through the use
of webcams that are connected to a computer, phone,
or smart TV, the system is able to continuously
identify the emotional state of viewers.

Real-time facial expression recognition presents

several challenges, such as:

e Lighting Variations: The precision with which
face features are detected can be greatly affected
by wvariations in illumination. Pre-processing
procedures such as normalization may be
necessary for the system to resolve this problem.

e Occlusions: Reducing facial occlusions from
glasses, hair, or hand gestures can improve the
accuracy of emotion recognition. In order to
account for occlusions, the system may need to
implement methods such as head pose estimation.

e Camera Angles: Seen at an extreme angle, facial
features might be distorted, making it more
difficult to recognize emotions. It could be
advantageous for the system to use methods that
take various viewing angles into consideration.

B. Analysis of Movie Scene and Genre

The movie is divided into several parts in this module,

and each scene's overall emotional undertone is

evaluated. A number of methods can be used in

conjunction to do this analysis:

e Facial Expression Analysis on Characters: The
technology can interpret the emotional content
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being conveyed in each scene by analyzing the
facial expressions of the characters, in a manner
similar to real-time viewer emotion detection.
Audio Sentiment Analysis: Further understanding
of the emotional tone of a scene can be gained via
sentiment analysis of the music and dialogue. It is
possible to evaluate the emotional cues in the
music and extract sentiment from spoken words
using techniques such as natural language
processing (NLP).

C. Personalized Movie Recommendations

The Personalized Movie Recommendations module is
the central component of the suggested system. This
module takes the lead, combining the audience's
changing preferences, emotional state, and favorite
movies to create recommendations that really speak to
them. This is how it works this magic:
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Matching Current Emotion: After a hard day,
picture yourself feeling depressed and longing for
a cinematic pick-me-up. This module intervenes
by evaluating the viewer's present emotional state
(as determined by the Emotion Recognition
Module) and suggesting films that are known to
elicit comparable feelings. Do you feel joyous?
Feel-good films or light-hearted comedies could
be the best option. Feeling a rush of excitement?
Maybe a suspenseful horror movie or an intense
action thriller would be a better fit. The
technology selects recommendations based on
viewers' current mood by identifying the
emotional connection they are looking for.

Emotional Balance: Not every movie night
necessitates reflecting the feeling of the audience.
A different genre can occasionally provide a
welcome change of pace and emotional harmony.
The algorithm may suggest a light-hearted
romantic comedy to a viewer who is depressed in
order to lift their spirits and provide a little
reprieve from their emotional state. On the other
hand, a slow-burning mystery or a thought-
provoking drama could be a welcome change of
pace for a viewer who is feeling too animated and
could encourage reflection and calmness. With
this strategy, the system may satisfy the
audience's need for a comprehensive cinematic
experience as well as emotional resonance.

e Genre and Director Preferences: Through implicit
feedback and the viewer's viewing history, the
system gradually gains knowledge of the viewer's
preferred movies. The suggestion module notices
if a viewer regularly sees and appreciates films in
a particular genre or directed by a specific person.
Movies that fit into these favored categories are
given precedence by the system when producing
customized recommendations. For example, a
viewer who regularly appreciates quirky indie
comedies might be presented to the works of a
similar director they haven't yet seen, while a
viewer who enjoys action films directed by
Christopher Nolan might be advised his
impending sci-fi epic. This customization
guarantees that the system meets the viewer's
known cinematic interests in addition to
emotional resonance.

e  Sequel/Series Recommendations: The excitement
that comes with finding a great film can be
enhanced by the next films in a series or an
eagerly anticipated sequel. The suggestion
module takes advantage of this by spotting
instances in which a viewer shows appreciation
for a specific movie. The system gives priority to
suggesting these follow-up movies if the picture
is a part of a series or has a confirmed sequel. This
guarantees that viewers can experience the entire
story arc and doesn't prevent them from finishing
the cinematic adventure they've started.

(a) Input (b) HOG glyph (c) Inverse HOG

(d) Input (e) HOG glyph (f) Inverse HOG

Fig 2. Description of Appearance features
IV. UNITS

A. Data Acquisition Module

Source of Input: The system uses a webcam, a camera
on a smartphone, or certain depth sensors to record
face expressions. Data privacy laws should be
followed and open communication should be used to
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allay user privacy concerns about the acquisition of

facial data.

e Preprocessing: To guarantee precise emotion
identification, preprocessing procedures are
applied to the recorded video data. Face detection,
normalization (correcting for differences in
lighting), and cropping to focus on the important
facial region are some examples of tasks that may
be included in this.

B. Emotion Recognition Module

Deep Learning Model: This module uses a CNN or

RNN architecture that has already been trained as a

deep learning model to assess the viewer's facial

expressions in real time.

A sizable collection of labelled facial photographs

representing a broad spectrum of emotions should be

used to train the model.

e Training Procedure: The deep learning model is
trained by giving it tagged facial images that
depict a range of emotions, including happiness,
sadness, rage, fear, surprise, and so on. By
removing pertinent aspects from the photos, the
model gains the ability to recognize these
feelings. The model is evaluated using metrics
such as F1-score, recall, accuracy, and precision.

e Qutput Format: In real time, the viewer's
emotional state is output by the model. This could
take the shape of continuous values that indicate
the intensity of each emotion or distinct emotion
categories (such as joyful and sad).

C. Movie Scene Analysis Module

Scene Segmentation: Shot boundary recognition

algorithms and other approaches are used to break up

the film into separate scenes.

Emotional Content Analysis by Scene: Every scene

undergoes an analysis to determine its total emotional

content. A variety of strategies can be used to
accomplish this.

e Analyzing the Expressions on Faces in Scenes:
The technology evaluates the actors' facial
expressions in each scene to determine the
emotions being expressed, much like real-time
viewer emotion recognition.

Sentiment analysis is a technique used to extract
emotional clues from spoken words and
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background music from audio tracks, which
include dialogue and music.

e Visual Analysis of Color Palettes and Scene
Composition: Each scene's color scheme and
arrangement can reveal information about the
scene's emotional undertone. For example, warm
hues are frequently linked to happy sensations,
whereas cool hues may arouse feelings of
suspense or melancholy.

D. Recommendation Generation Module

To provide tailored recommendations, this module

takes into account the viewer's emotional state at the

time, their acquired movie preferences, and the
emotional qualities of other films. These are a few
possible approaches:

e Corresponding Emotion: Suggest films that are
recognized to arouse feelings corresponding to the
spectator's present emotional condition. Make
recommendations for comedy or feel-good
movies, for instance, if the viewer is in a cheerful
mood.

e Encourage the creation of an emotional
equilibrium by suggesting films in opposing
genres. You may recommend a light-hearted
comedy to cheer the viewer up if they are feeling
depressed, for instance.

e Preferences for Genre and Directors: Provide
recommendations for related films in the same
category if the audience shows a preference for a
particular genre or director because of their past
viewings.

e Suggestions for Sequels and Series: In the event
that a viewer shows appreciation for a specific
film, suggest further films in the same franchise
or its sequels.

m

. Detecting Facial Expressions in Real Time

e Lighting Variations: The precision with which
face features are detected can be greatly affected
by variations in illumination. Pre-processing
procedures such as normalization may be
necessary for the system to resolve this problem.

e  User Input: Over time, the suggestion accuracy of

the algorithm is enhanced by integrating user

input. Two types of feedback are possible for this:
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e Feedback that is explicit: Movies that have been
viewed can be explicitly rated by viewers using
stars and thumbs up/down.

e Feedback that isn't explicit: The system is able to
monitor user activities like prolonged movie
viewing sessions or abrupt movie abandonment.
This unspoken feedback reveals preferences of
the user.

e Feedback Loop: By incorporating user feedback,
the system continuously learns and changes. The
correlation between the emotional state of the
viewer and the director or genre of the film is
strengthened by positive reviews on a suggestion.
In order to better suit personal preferences, the
algorithm modifies its recommendations over
time.

An adaptive and customized movie recommendation

system that follows the audience through the whole

emotional journey of the film is made possible by this
design.

Affect Net Dataset Pre Processing

Training l
Image Enhancement
v Training Result
CNN Initialization (MSE)

l

CNN Traning j Testing Results
CNN Testing

Emotion Category

Fig 3. Flowchart of recommendation system
V. CONCLUSION

A. Figures and Tables

This research introduces a revolutionary method of
movie recommendation based on deep learning and
real-time facial expression analysis. Through the
comprehension of the spectator's emotional condition
during the film, we are able to produce tailored
suggestions that align with their inclinations and
establish a more captivating and satisfying cinematic
experience. By using state-of-the-art developments in
deep learning and face recognition, the suggested
approach opens the door to a future in which movie
recommendations are genuinely customized to each
person's emotional journey.
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V. DATASET AND TRAINING

The efficacy of the system depends on an extensive
collection of movie annotations and labelled facial
photos. Numerous emotions, facial expressions, movie
genres, and demographic profiles ought to be included
in this dataset. This unique dataset can be used to
refine pre-trained deep learning models on public
datasets such as IMDb, leading to improved accuracy
in the movie recommendation domain.

V. EVALUATION AND FUTURE WORK

Metrics like recall, precision, and user satisfaction will
be used to assess the system's performance. The
efficacy of the facial expression-based method will be
evaluated by A/B testing against conventional
recommendation systems. Future research will look
into the possibility of dynamically changing movie
sequences based on user emotions in real time, as well
as the further integration of multi-modal data such as
text and audio analysis.
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