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Summary:

In this project, we studied and developed an intelligent assistance system
designed for individuals with visual impairments. This system operates on a
personal computer and aims to enhance their autonomy by facilitating
interaction with their environment. It is based on capturing images and
videos through the computer's camera, followed by processing them using
programs developed in Python, relying on modern computer vision

technologies.

The system integrates three main interconnected functions: facial
recognition to identify individuals, object detection to improve
environmental awareness, and optical character recognition (OCR) to extract
text from images and convert it into readable digital content. Once the text is
extracted, the system vocalizes it using a text-to-speech library, allowing the

user to easily access written information.
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import cv2
import numpy as np
import math
GAUSSIAN_SMOOTH_FILTER_SIZE = (5, 5)
ADAPTIVE_THRESH BLOCK_SIZE = 19
ADAPTIVE_THRESH _WEIGHT =9
def preprocess(imgOriginal):
imgGrayscale = extractValue(imgOriginal)
imgMaxContrastGrayscale = maximizeContrast(imgGrayscale)
height, width = imgGrayscale.shape
imgBlurred = np.zeros((height, width, 1), np.uint8)
imgBlurred = cv2.GaussianBlur(imgMaxContrastGrayscale, GAUSSIAN_SMOOTH_FILTER_SIZE, 0)

imgThresh = cv2.adaptiveThreshold(imgBlurred, 255.0, cv2.ADAPTIVE_THRESH_GAUSSIAN_C
cv2.THRESH_BINARY_INV, ADAPTIVE_THRESH_BLOCK_SIZE, ADAPTIVE_THRESH_WEIGHT(

return imgGrayscale, imgThresh
def extractValue(imgOriginal):
height, width, numChannels = imgOriginal.shape
imgHSV = np.zeros((height, width, 3), np.uint8)
imgHSV = cv2.cvtColor(imgOriginal, cv2.COLOR_BGR2HSV)
imgHue, imgSaturation, imgValue = cv2.split(imgHSV)

return imgValue
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P ESUURT S

import cv2
import pyttsx3
engine = pyttsx3.init()
face_cascade = cv2.CascadeClassifier(cv2.data.haarcascades + 'haarcascade_frontalface default.xml’)
cap = cv2.VideoCapture(0)
if not cap.isOpened():
print(*"_selSll =8 Sa Y™)
exit()
cv2.namedWindow("Détection de visages", cv2.WINDOW_NORMAL)
prev_faces =0
while True:
ret, frame = cap.read()
if not ret:
print("_oay) Ll & Jia)
break
gray = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY)
faces = face_cascade.detectMultiScale( gray, scaleFactor=1.1, minNeighbors=5, minSize=(30, 30) )
for (X, y, w, h) in faces:
cv2.rectangle(frame, (X, y), (x+w, y+h), (0, 255, 0), 2)
num_faces = len(faces)
cv2.putText(frame, f*"Nombre de visages détectés: {num_faces}", (10, 30),

cv2.FONT_HERSHEY_SIMPLEX, 1, (0, 255, 0), 2)




cv2.imshow("Visages Détectes”, frame)
if num_faces !=prev_faces:
if num_faces == 0:
message = "Aucun visage détecté"
elif num_faces == 1:
message = "Un visage détecté"
else:
message = f"{num_faces} visages détectés"
engine.say(message)
engine.runAndWait()
prev_faces = num_faces
if cv2.waitKey(1) & OxFF == ord('q"):
break
cv2.imshow('Visages Deétectés', frame)
cv2.waitKey()

cv2.destroyAllWindows()
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import cv2
import numpy as np
import pytesseract
import pyttsx3
engine = pyttsx3.init()
pytesseract.pytesseract.tesseract_cmd = r'C:\Program Files\Tesseract-OCR\tesseract.exe'
cap = cv2.VideoCapture(0)
if not cap.isOpened():
Print(" Sl = (Sa Y™)
exit()
cv2.namedWindow('Text Detection’, cv2.WINDOW_NORMAL)
while True:
ret, frame = cap.read()

print("_lby!) Ll 8 Jud)




break
gray = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY)
blur = cv2.GaussianBlur(gray, (5, 5), 0)
_, thresh = cv2.threshold(blur, 0, 255, cv2. THRESH_BINARY + cv2. THRESH_OTSU)
kernel = cv2.getStructuringElement(cv2.MORPH_RECT, (5, 5))
morph = cv2.morphologyEx(thresh, cv2. MORPH_CLOSE, kernel)

contours, _ = cv2.findContours(morph, cv2.RETR_EXTERNAL,
cv2.CHAIN_APPROX_SIMPLE)

output_frame = frame.copy()
detected_texts =[]
for cnt in contours:
X, ¥, w, h = cv2.boundingRect(cnt)
if w>30and h > 10:
roi = gray[y:y+h, x:x+w]

text = pytesseract.image_to_string(roi, lang="ara+eng’

if text.strip():
detected_texts.append(text.strip())
cv2.rectangle(output_frame, (X, y), (X + w, y + h), (0, 255, 0), 2)
cv2.putText(output_frame, text.strip(), (x, y-10), cv2.FONT_HERSHEY_ SIMPLEX, 0.5,
(0, 255, 0), 1)

cv2.imshow('Text Detection’, output_frame)

if cv2.waitKey(1) & OXFF == ord('q’):

break
if detected_texts and len(detected_texts) > 0:
full_text =" ".join(detected_texts)

print(fiaiisall (a saill: {full_text}")
engine.say(" W) gl e sl a3 " + full_text)
engine.runAndWait()
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import cv2
import numpy as np
import pyttsx3
import time
from collections import defaultdict
class RealTimeObjectDetection:
def __init__(self):
self.engine = pyttsx3.init()
self.engine.setProperty(‘rate’, 160)
self.engine.setProperty('volume’, 1.0)
self.net = cv2.dnn.readNet(r"C:\Users\user\Downloads\yolov4.weights",
r"C:\Users\user\Downloads\yolov4.cfg")
with open(r"'C:\Users\user\Downloads\coco.names", "r") as f:
self.classes = [line.strip() for line in f.readlines()]
layer_names = self.net.getLayerNames()

self.output_layers = [layer_names[i - 1] for i in
self.net.getUnconnectedOutLayers()]

self.colors = np.random.uniform(0, 255, size=(len(self.classes), 3))
self.cap = cv2.VideoCapture(0)
self.cap.set(cv2.CAP_PROP_FRAME_WIDTH, 1280)
self.cap.set(cv2.CAP_PROP_FRAME_HEIGHT, 720)
self.last_voice time=0

self.voice_cooldown =3

self.detected_objects = defaultdict(int)

self.min_confidence for voice = (.7




self.important_objects = { 'person’: 'u=ad', ‘car': %', 'dog’ 'S ‘cat”:
IMI

'bus'; "ddla", ‘truck’; sl ‘cell phone": 'Jdseae s’ 'hook': 'US',
‘chair'; ' S,

'laptop": 'dsese csula’ 3
def generate_voice_message(self):
if not self.detected_objects: return None
messages = []
for obj, count in self.detected_objects.items():
arabic_name = self.important_objects.get(obj, obj)
if count == 0:
messages.append(f'<ta {arabic_name} asl5")
else:
messages.append(f*<a {count} {arabic_name}")

mon

return .

Join(messages) +".

def detect_objects(self, frame):
height, width = frame.shape[:2]
self.detected_objects.clear()

blob = cv2.dnn.blobFromimage(frame, 1/255.0, (320, 320),
swapRB=True, crop=False)

self.net.setInput(blob)

outs = self.net.forward(self.output_layers)

class_ids, confidences, boxes =], [], []




for detection in out:
scores = detection[5:]
class_id = np.argmax(scores)
confidence = scores[class_id]

if confidence > 0.5:
center_x = int(detection[0] * width)
center_y = int(detection[1] * height)
w = int(detection[2] * width)
h = int(detection[3] * height)
X = int(center_x-w/2)
y = int(center_y-h/2)

boxes.append([Xx, y, w, h])
confidences.append(float(confidence))
class_ids.append(class_id)
indexes = cv2.dnn.NMSBoxes(boxes, confidences, 0.5, 0.4)
for i in range(len(boxes)):
if i in indexes:
X, ¥, W, h = boxes[i]
label = str(self.classes[class_ids][i]])
confidence = confidences[i]
color = self.colors[class_ids[i]]
cv2.rectangle(frame, (X, y), (x +w, y + h), color, 2)
cv2.putText(frame, f'{label} {confidence:.2f}", (x, y - 10),
cv2.FONT_HERSHEY_SIMPLEX, 0.6, color, 2)

if label in self.important_objects and confidence >
self.min_confidence_for_voice:
self.detected_objects[label] +=1

current_time = time.time()
if current_time - self.last voice time > self.voice cooldown and
self.detected_objects:
message = self.generate_voice_message()




if message:
self.engine.say(message)
self.engine.runAndWait()
self.last_voice_time = current_time

return frame
def run(self):
while True:
ret, frame = self.cap.read()
if not ret:
print("Error: Failed to capture frame")
break
frame = self.detect_objects(frame)

stats =[]

for obj, count in self.detected_objects.items():
arabic_name = self.important_objects.get(obj, obj)
stats.append(f"{arabic_name}: {count}")

if stats:
cv2.putText(frame, " | ".join(stats), (10, 30),
cv2.FONT_HERSHEY_SIMPLEX, 0.7, (0, 255, 0), 2)

cv2.imshow("'Real-Time Object Detection with Voice Output”, frame)

if cv2.waitKey(1) == ord('q'):
break

self.cap.release()
cv2.destroyAllWindows()

if _name__ == "_main__":
detector = RealTimeObjectDetection()
detector.run()
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