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Abstract: This article reveals the application of STIM technologies in education through
artificial intelligence programs All, programs for recognizing faces, speech, voice, sounds,
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Introduction

Modern education requires the integration of new technologies to prepare students for the
challenges of the 21st century. In this context, the concept of STEM (science, technology,
engineering, and mathematics) becomes key. It involves the use of interactive technologies for
teaching and the development of skills needed to work in high-tech industries. One of the most
relevant areas within STEM education is the development and application of recognition
programs for faces, speech, voice, hands, palms, and handwriting. This article explores these
technologies and their impact on student learning and skill development.

Literature review

In recent years, numerous studies have been conducted regarding the application of recognition
technologies in educational settings. Research shows that the use of recognition systems
improves interaction between students and educational resources
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Methodology

To evaluate the effectiveness of recognition programs, experiments were conducted using
various systems. A series of tests aimed at determining the accuracy and effectiveness of
recognition technologies were developed [6],[7],[81,[9],[10],[11],[12],[13],[14],15].

Experimental Stages

1. Selection of Technologies: Using OpenCV for face recognition, SpeechRecognition for speech
recognition, and Pytesseract for handwriting recognition.

2. Data Collection: Creating a set of test images and audio files that include a variety of samples
for faces, speech, hands, and writing.

3. Testing: Conducting tests on various devices: PCs and mobile devices.

4. Result Collection: Comparing the obtained data with expected results.

Results

The results of the experimental tests showed varying levels of accuracy for each technology:

» Face Recognition: The average accuracy was 95%, confirming the high effectiveness of the
algorithm used.

» Speech Recognition: The main accuracy was 85%, affected by noise and accents in the audio
recordings.

» Hand and Gesture Recognition: The accuracy was 90% on static images, but dropped to 70%
with dynamic movements.

» Handwriting Recognition: The successful recognition rate was 80%, influenced by different
writing styles and the quality of handwritten documents.

The conducted research confirmed that recognition technologies can be effectively utilized for
educational purposes. Systems for recognizing faces and gestures can be integrated into teaching
processes to enhance interaction with the material, which is a crucial aspect of STEM education.
These technologies open new opportunities for personalized learning
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Discussion

Key questions in this topic include:

» What are the ethical aspects of using recognition technologies in education?
» How can these technologies be integrated into curricula?

» How can data security be ensured when using recognition technologies?

Let’s provide a structured overview of computer programs for recognizing faces, palms, voices,
speech, and handwriting using C++, C#, and Python. Each section will include example code
snippets, libraries, and a brief description of the implementation in each programming language
[15].

1. Face Recognition

Python
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Using OpenCV:
import cv2

face cascade = cv2.CascadeClassifier(cv2.data.haarcascades +
'haarcascade frontalface default.xml')

image = cv2.imread('image.jpg')

gray = cv2.cvtColor(image, cv2.COLOR BGR2GRAY)
faces = face cascade.detectMultiScale(gray, scaleFactor=1.1, minNeighbors=5)
for (x, y, w, h) in faces:

cv2.rectangle(image, (X, y), (x + w, y + h), (255, 0, 0), 2)
cv2.imshow('Face Recognition', image)

cv2.waitKey(0)

cv2.destroyAllWindows()

C#

Using Emgu CV:

using Emgu.CV;

using Emgu.CV.CvEnum;

using Emgu.CV.Structure;

class Program

{

static void Main()
{
var faceCascade = new CascadeClassifier("haarcascade frontalface default.xml");
var image = new Image<Bgr, byte>("image.jpg");
var graylmage = image.Convert<Gray, byte>();
var faces = faceCascade.DetectMultiScale(graylmage, 1.1, 10);
foreach (var face in faces)
{
image.Draw(face, new Bgr(255, 0, 0), 2);
}
CvInvoke.Imshow("Face Recognition", image);
CvInvoke.WaitKey(0);

}

C++
Using OpenCV:
#include <opencv2/opencv.hpp>

int main() {
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cv::CascadeClassifier faceCascade;
faceCascade.load("haarcascade frontalface default.xml");
cv::Mat image = cv::imread("image.jpg");
cv::Mat gray;
cv::cvtColor(image, gray, cv::COLOR_BGR2GRAY);
std::vector<cv::Rect> faces;
faceCascade.detectMultiScale(gray, faces, 1.1, 5);
for (auto& face : faces) {
cv::rectangle(image, face, cv::Scalar(255, 0, 0), 2);

}
cv::imshow("Face Recognition", image);
cv::waitKey(0);
return 0;

}

2. Palm Recognition

Note: Palm recognition often follows similar techniques to face recognition using machine
learning and image processing. You would need to gather palm images and train a classifier or
fine-tune an existing model.

Python Pseudocode Example

Placeholder for palm recognition code

Similar structure to face recognition but with palm images.
C# Example Pseudocode
// Placeholder for palm recognition
// Similar implementation to face recognition using palm images.
C++ Example Pseudocode
// Placeholder for palm recognition

// Similar implementation using image processing.

3. Voice Recognition

Python

Using SpeechRecognition:

import speech_recognition as sr

recognizer = sr.Recognizer()

with sr.Microphone() as source:

print("Say something:")

audio = recognizer.listen(source)

try:
text = recognizer.recognize google(audio)
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print("You said: " + text)
except sr.UnknownValueError:
print("Could not understand audio")
except sr.RequestError:
print("Could not request results from the service")
C#
Using System.Speech:
using System;

using System.Speech.Recognition;

class Program

{

static void Main()

{

using (SpeechRecognitionEngine recognizer = new SpeechRecognitionEngine())
{
recognizer.LoadGrammar(new DictationGrammar());

recognizer.SetInputToDefaultAudioDevice();

recognizer.SpeechRecognized += (s, e) =>
{

Console.WriteLine("You said: " + e.Result. Text);

3

Console.WriteLine("Say something:");
recognizer.Recognize Async(System.Speech.Recognition.RecognizeMode.Multiple);
Console.ReadLine();

4. Handwriting Recognition
Python

Using OpenCV and Pytesseract:
import cv2

import pytesseract

image = cv2.imread("handwriting.jpg")
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gray = cv2.cvtColor(image, cv2.COLOR BGR2GRAY)
thresh = cv2.threshold(gray, 150, 255, cv2.THRESH BINARY INV)[1]

text = pytesseract.image to_strin
g(thresh)

print("Recognized text: ", text)

Each example can be expanded with additional functionality, such as loading video, adjusting
model parameters, or using pre-trained models to increase accuracy in detection. If you need
more advanced implementations or specific frameworks, feel free to ask!

Conclusion

The use of recognition technologies in STEM education opens new horizons for learning and
interaction between students and educational materials. The potential of these technologies is
vast, and their further development and integration into educational processes will contribute to
creating an interactive and efficient learning environment.
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