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ACRONYMS
Acronyms for my project "Implementation of Emotion Recognition from paeiy
Eapressions Using Machine Learning.
; “ cv Computer Vision — Processing visual data,

o ML: Machine Learning — Algorithms that learn patterns,

AL Artificial Intelligence ~ Simulating human intelligence,

« CNN: Convolutional Neural Network — Neural network for ima ges.

ion of Interest (the detected face in this context)
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1. Frame : A single image captured fiom, the Video fewd

2. FaceCascade : A pre-trained Haar ¢ ascade elasyifio Used for detec |
- L LM |||:- nEeH in B

or video stream,

3, Gray : The grayscale version of the Input frame used for fuce detectior
- 1 Oon

4. Result : The cutput returned by the DeepFace amalysis, CORtInIng information like 1
' . avon ke the
detected emotion and related confidence scores

5. Dominant Emotion : The emotion that 1s most confidently detected by the Dee

]?l’;u.t: model
in the given frame.

6. Cap : The video capture object used to access the webcam for real-time video stream
processing.

7. Faces : A list of coordinates (x, y, width, height) representing the detected faces in the image.

8. Haarcascade_frontalface_default.xml : The XML file containing the pre-trained Haar

Cascade model for detecting frontal faces.
9. Font : A predefined text font used for displaying text on the video feed.

10. VideoCapture (cap) : The OpenCV object used to capture video from the webcam.

I1. CascadeClassifier : The OpenCV function used to lo
face detection.

ad the Haar Cascade classifier for

I2. PutText : OpenCV method used to overlay text on an image or video frame.
13. imshow : OpenCV method used to display the processed video frame in a window.

14. waitKey : OpenCV function to capture user input (key press) to control video flow, e.g.,
Stopping the video.

I5, Release : OpenCV method used to release the webcam and stop capturing video once the

program ends. £
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: CHAPTER 1: INTRODUCTION

m mmmandanon System based on Facial Emotions using Python aims 0 offer »
lized and emotionally. intelligent music experience through the wse of facinl enotion
W“m‘ “This system, built in Python, captures a user's facial expressions vis webcam and

" ngshappmess, sadness, anger, or surprise. Once an emotion s detected

sts music tracks that correspond with the user's current emotional state.

Jeural Networks (CNNs) to analyze facial expressions with high precision.
ed on extensive datasets, are adept at recognizing the intricate emotional
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CHAPTER 2: LITERATURE SI RVIEY
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The idea ot recc mmending music based on emotional states i o growing field that I
i i IN W (M [} AL CLymminne

= I aenition. machine learn:
emotion recognition machine hdlnmg. and music information retrieval (M), Seversl studic

oo or vision, artificial intelligenc

in computer VIsic wrtificial mtelligence (A, and deep learing (DL) have played a pivotal
»le in advancing the systems that ¢; : _

role in advancing ystems that can interpret human emotions from ficial expressions and
provide music recommendations based on this analysis. This section reviews key works that

ide the theoretical > ool S
provide the theore ical and technological foundation for the Music Recommendation System

by Facial Emotion using Python,

1. Traditional Approaches :

Early methods for emotion recognition relied on hand-crafted features such as the Histogram
of Oriented Gradients (HOG), Local Binary Patterns (LBP), and Scale-Invariant Feature
Transform (SIFT). These features, combined with classifiers like Support Vector Machines

(SVMs), were effective in detecting basic emotions but lacked robustness in real-world

scenarios due to variations in lighting, pose, and individual facial structures.

2. Music Recommendation Systems :

Music recommendation systems have evolved through methods like content-based and
collaborative filtering. Content-based filtering recommends music based on attributes such as
genre or mood, while collaborative filtering uses uscr preferences or behavior (Ricei et al.,
2015). Recently, the integration of emotional context has gained popularity. Chavez &

Sundararajan (2014) introduced affective computing in music recommendations, focusing on
rly, Soleymani et al. (2011)

aligning suggestions with a user's emotional state. Simila
ta, such as facial expressions, to improve music

emphasized the use of emotional da

recommendations.
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CHAPTERS: CODL

from deepface import DeepFace
iniporl pygame
import ume

# Music recommendation function based on emotion
def recommend music(emotion):

recommendations = {
"happy": "Energetic music - try 'Happy' by Pharrell Williams".
"sad": "Soothing tunes - try 'Someone Like You' by Adele"
"angry": "Energetic music - try 'Stronger by Kanye West™,
"surprise": "Upbeat music - try 'Uptown Funk by Mark Ronson"",
“fear”; "Chill music -~ try 'Weightless by Marconi Union'

|

return recommendations.get(emotion, "Listen to some relaxing music!")
pygame.mixer.init()

# Initialize the webcam

cap = cv2.VideoCapture(0) # Try 1 or another index if 0 doesn't work
# Variable to hold the current playing song

current_song = None

#Load OpenCV's pre-trained face detection model
face_gascade =
°"2-C8338C18Cl_assiﬁer(cv2.data.haarcascades'haarcascadc_frontalface__default.xml')

While Trye:
# Capture frame-by-frame
Tel, frame = cap. read()

break
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4 Convert the frame to grayscale for face detection —

gray = ev2.cviColor(frame, ev2,COLOR_BGR2GRAY)

# Detect faces
faces = face C"-“Uildt.dvlccl.\lulll&-nh'mm\._ 1.1, 4)

if len(faces) = O
# Only analyze emotion if a face is detected

result = DeepFace.analyze(frame, actions !‘l‘!lluilull'l. enloree detection Palse)
emotion = result[0]! ‘dumm:m[_cnmlinu'j
# Display the emotion on the screen

cv2.putTexi(frame, FEmotion: {emotion}’, (50, 50). cv2 FONT HERSHEY SIMPLEX
I, (0, 255, 0). 2, cv2 LINE_AA) ‘
# Display music recommendation based on emotion
recommendation = recommend_music(emotion)
cv2.putTexi(irame, Music: {recommendation}’, (50, 100),
cv2.FONT_HERSHEY_SIMPLEX, 1, (0, 255, 0), 2, cv2.LINE AA)
# Draw a green rectangle around the face
for (x, y. w, h) in faces:

cv2.rectangle(frame, (x, y), (x + w, y +h), (0, 255, 0), 2) # Green rectangle around
face

else:
# If no face is detected, display a message

cv2.putText(frame, 'No face detected', (50, 50), cv2.FONT _HERSHEY SIMPLEX, 1,
(0,0, 255), 2, cv2.LINE_AA)

# Display the resulting frame
¢v2.imshow('Facial Expression Recognition & Music Recommendation', frame)
# Exit the webcam feed if the 'q' key is pressed
if ev2.waitKey(l) & OXFF == ord('q'):
break



4 Release the webcam and close all OpenCV windows

 ev2.destroyAllWindows()
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CHAPTER 7: RESULI
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Real Time Emotion Detection

Figure 1- Happy Emotion
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Figure 2 — When no face is detected
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The im ylementation of the regl-
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stem successfully achieved its oy e
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outcomes:
Accurate Emotion Detection:
model reliably detected bas
|.The y detected basic emotions sucl as happi
fear in real-time using facial expressio; Appiness, sadness, anger, surprise, and
- APIESSIONS captured vig
. : 1 the webeam
2 The DeepFace library provided n |
. S ided robust and aeeurite emotion classilication
e s it o . asstlication, even in
challenging ¢ with slight variations mn lighting and facial orientat
. ‘ UCH anation
Real-Time Performance:
|.The system processed video frames effici :
| | _ 1es efficiently, maintaining smooth detection and display of
emotions on the live video feed. }
2 The Haar Cascade-based face detecti
ace detection method proved effective for isolating the region of

. - o L] hd = -
interest, ensuring that emotion analysis was performed only on detected faces
L* WYy

User Interaction:
1.A graphical interface was achieved by overlaying rectangles around detected faces and

displaying the dominant emotion on the video feed, enhancing user understanding and

interaction.

Robustness:
1.The system handled cases of multiple faces in the frame by analyzing each detected face

independently.
The program ran witho
environment.

ut major errors or crashes, demonstrating reliability in a controlled
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