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Abstract: In a world where we are constantly interacting with screens, the way we give presentations still feels stuck in the past. 
We are usually tethered to a laptop or fumbling with a plastic clicker. This paper explores a more natural alternative: using real-
time hand gesture recognition to control PowerPoint slides. By combining computer vision with machine learning, we’ve 
developed a way to turn simple hand movements—like a swipe in the air—into commands. The goal isn't just to make 
presentations "hands-free"; it’s about making them more fluid and engaging. When you can pause a video or jump to the next 
slide with a flick of the wrist, you stay connected to your audience instead of your equipment. We’ll break down the technical 
side of how these systems track motion, the types of gestures that work best, and the balance between speed and accuracy. 
Ultimately, we look at how this technology is moving us toward a future where our digital tools finally understand our natural 
body language 
Keywords: Gesture recognition, Navigate Slides, Hand Gesture, Gesture dictionary 
 

I.   INTRODUCTION 
The show is a way for a speaker to talk to a group of people. It gives people information starts a conversation shares ideas and 
shows what the speaker is thinking to a group of people. It helps students understand a topic, either in school or for work. 
PowerPoint is a program that makes presentations better by adding pictures to what you are saying. It lets you add text, pictures, 
sounds, videos, graphs and animations. You can move through the slides using a mouse, keyboard or special controller. These 
things can be annoying to use. A new way to control PowerPoint has been thought of it uses hand gestures so the speaker can move 
through the slides without any trouble during the presentation. This hand gesture system is an idea for PowerPoint presentations it 
makes things easier, for the speaker and the people watching the PowerPoint presentation. 
 

II.   GESTURE RECOGNITION 
A motion is a way of communicating without using words. It is a way of sending a message to someone by using your body. You 
can move your hands. Face to show what you mean. You can even use parts of your body to get your point across. The thing, about 
motions is that they are really interesting. They are also pretty simple to learn. [21][22] 

 
Fig. 1 - Hand Gesture Recognition (General Architecture) 
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The suggested algorithm for hand gesture recognition has the following steps. 
1) A frame, which is a hand image is extracted from the recorded video stream. 
2) The frame is converted from RGB color space to YCbCrcolor space model. Then using skin color detection techniques the hand 

is detected in the image. The hand is detected using skin color. 
3) The machine converts the picture to black and white after hand recognition. Skin pixels are identified as non-skin pixels as 

black. Some preprocessing strategies are used to improve image clarity and remove noise. These include picture filling and 
morphological erosion with 15×15 structuring elements. 

4) The equivalent diameter, area, perimeter and orientation of detected objects are calculated in the frame. These features are used 
for function extraction, the centroid. All the features are used to get a result. 

5) The gesture is recognized by counting the number of items, in the picture and its direction. [24] 
Finally an instruction is sent to the devices programs based on the recognized motion. The hand gesture is used to control the 
device. 
The signal acknowledgment frameworks are used for things, including games helping deaf people talk, feeling recognition and 
robotics. We use hand signals, facial movements and other movements to control these things. There are two kinds of signals: static 
hand signals. Static hand signals are when you hold your hand in one position like making a shape with your hand. This is called a 
hand signal when your hand does not move for a while. On the hand dynamic hand signals are when you move your hand to show 
something like waving your hand. 
For example static hand signals can be like the stop sign or the okay sign. One of the problems with static signals is that you can 
only do a few things with them. There are two ways to recognize hand signals: using vision and not using vision. The method that 
does not use vision uses gloves with wires to see how your fingers and hands are moving. The method that uses vision just needs a 
camera, which's something that every computer has these days. In the system we are talking about we use both dynamic hand 
signals to control PowerPoint. 
This paper is divided into parts: 
 Section II talks about what other people have written about this topic. 
 Section III explains the work we are proposing. 
 Section IV is about how we implemented our idea. 
 Section V looks at the results we got. 
 Section VI sums up what we did.  
Talks about what we can do, in the future. 

 
III.   LITERATURE REVIEW  

As hand gesture recognition is not new many people have experimented with it. There is a lot of work done in this field.[3] For 
example some researchers proposed a framework that used human-computer interaction methods to control displays like page 
up/down controls in a slideshow. Some studies analyzed pictures of hand gestures. [2] They found that each set had an average of 42 
pictures marked using the YOLO labeling system. The dataset was labeled using an open-source tool to mark custom datasets. In 
general humans interact with computers using a mouse, keyboard, controller and touch screen. However natural communication is 
mainly done through intuitive non-contact ways, like sound and physical movements. These methods are considered flexible and 
effective.  
The SIFT algorithm has a recognition rate.[5] Some researchers described that there has been an emphasis on human-computer 
interaction study to make easy-to-use interfaces by directly using normal communication and control abilities of humans. 
Recognizing hand motion is vital for human-computer interaction as hand is a part of the body. Some projects use VGGNet and 
neural networks, which makes the project complex. Some researchers focused on picture moments that're useful to describe objects 
after division. Basic properties of the picture found via picture moments include area, centroid and information about its 
direction.[6] The main point of building a hand motion recognition system is to make an interaction between humans and 
computers.  
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The recognized signals can be used for applications, including: 
 Robot control 
 Graphic editor control 
 Number recognition 
 Television control 
Human interaction mostly happens through speech but some non-verbal methods are also used.[8] Edge detection algorithms, along 
with algorithms have been explained in research papers. However some false gestures are detected during experiments like when the 
gesture changes from palm to fist which're difficult to solve. 
Hand gesture recognition is useful, for making human-computer interaction more natural. Hand gestures can be used to control 
devices. The use of hand gestures can make interaction more intuitive. [10] The research in [14] talked about a hand gesture 
recognition system where the web camera took time colored images. The pictures caught by the camera had a lot of things that were 
not needed to identify the hand so they used a method to remove these unnecessary items to detect the hand image. This research 
paper is really short. There is not much information available. 
In [15] they used a kind of computer program called CNN to tell apart different hand movements. This process had steps like 
finding the part of the picture that showed the hand separating the fingers making the finger pictures look the same and using the 
CNN program to recognize the fingers. This research paper has a lot of information about covering up parts of images separating 
fingers taking pictures and what to do with the pictures after they are taken. They used a lot of computer programs in this research 
paper so the results are not very accurate. 
The paper [18] discussed the kinds of sensors that can be used to recognize hand movements like special gloves that you wear and 
cameras. This paper explained a lot about how to track the movement of the hands and fingers. The special gloves can give exact 
measurements of how the hand is moving but they need to be set up carefully they can get in the way of normal hand movement and 
they are often very expensive. 
The research in [19] noted that in years there have been a lot of new and clever devices and ways for people to interact with 
computers. These devices use the kinds of communication that people use when they talk to each other to make it easier and more 
natural for people to interact with computers. The algorithm used in this research is very good it gives results and is easy to 
understand.  
The HOG algorithm is very hard to understand. It is not easy to use it in a program. Hand gesture recognition system like the one 
discussed in [14] and [15] is an area of research. Hand gesture recognition system and human-computer interaction, like the one 
discussed in [19] are related to each other. 
After checking methods I made a table to compare them. The table shows factors such, as the techniques used and their good and 
bad points. 
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Table 1: Comparative Analysis of Existing Algorithms 

 
 
The Presentation Controller using Hand Gestures makes it really easy to change the slides of a presentation. This means the user 
does not have to stand in front of the device all the time. The Presentation Controller using Hand Gestures is very helpful because it 
makes changing the slides of a presentation hassle. The user can just use the Presentation Controller using Hand Gestures. Change 
the slides of the presentation from anywhere. 
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IV.   HAND GESTURE RECOGNITION SYSTEM  
In this analysis we use a set of information from 240 pictures of hands. These pictures were taken with a camera under the same 
conditions. The main thing we focus on is the background. The background of the picture should be very clean. We also look at the 
skin tone, which is figured out using the HSV color model. When we put two pictures together we get a result that helps us 
recognize hands. The overall plan of what we're proposing is shown in Fig 2. This plan works because we can correctly identify 
hand gestures.The details of each part are explained below: 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Fig. 2 -> 
 

Gesture images are pictures that show a gesture or a body movement that means something. These pictures can be still a series of 
pictures or even moving. We use gesture images in areas like talking to people, technology and art. 
When we talk to each other gesture images help us say things without using words. They can help when we cannot talk or when 
talking is not an idea. For example in sign language each gesture has a hand movement or way of standing and we show these 
gestures in pictures to help people learn and understand. In technology we use gesture images in things like touch screens or devices 
that can tell when we move. These pictures help us know how to use these devices and make it easy to do things.Now let us talk 
about getting images to use. This is called image pre-processing. It is a set of things we do to pictures before we look at them 
closely or use them for something else. We do this to make the pictures better easier to understand and to get information from 
them. There are things we do to get images ready as shown in Fig.3. 
 
 

 
 

 
 
 
 
 
 
 

Fig 3 - Steps involved in Image Pre-Processing 
 

We make the images bigger or smaller so they are all the size. This helps when we use them with things. We get rid of noise in the 
pictures. Noise is like dots, on the picture. We use tools to make the pictures clear. We do all these things to make the pictures good 
and easy to use. 
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Feature Extraction is when we take chunks of raw data like pictures, words or sounds and turn them into smaller sets of important 
features. These features have the information that we need for a particular job or to figure out something like what we see in Figure 
4. We do Feature Extraction to make the data smaller and easier to work with while still keeping the stuff that we need from the 
Feature Extraction process. 
 
 
 
 
 
 
 
 
 

 
Fig. 4 Feature Extraction 

 
Feature extraction is really important when it comes to making sense of data. It helps us look at the data in a way and makes it easier 
to analyze. The main idea of feature extraction is to take data that's very detailed and possibly repetitive and turn it into something 
smaller while still keeping the important parts. When we use feature extraction we can get to the stuff and make the data more 
manageable for the computer to look at. This makes the whole process faster and more efficient. In computer vision feature 
extraction is about finding special patterns or shapes in pictures. This can be things like edges or corners or textures. We use tools 
like gradient-based methods or something called scale-invariant feature transform or even convolutional neural networks to find 
these patterns in pictures. 
Hand recognition is when we try to identify and understand hands in pictures or videos. We want to know where the hands are and 
what they are doing. This can help us make things, like gesture recognition or sign language translation or even virtual reality work 
better. To do hand recognition we need to do a things. We need to detect hands in the picture or video. We need to track the hands 
and understand what they are doing. The first step is called hand detection. We look at the picture or video. Try to find the parts that 
might be hands. We can use techniques like looking at skin color or subtracting the background to find the hands.. We can use 
machine learning to find the hands. We just want to find the parts of the picture that might be hands so we can look at them 
closely.[23] 
 
 
 
 
 
 
 

Fig. 5- Hand Recognition Process 
 

Hand tracking is something that happens after the computer finds the hands. It uses tools to follow the hands as they move. These 
tools look at how things are moving or they follow special features or they use models to keep track of where the hands are going 
from one moment to the next. 
Skin Segmentation is when the computer looks at a picture or a video and finds the parts that're human skin. It wants to find the skin 
and separate it from everything in the picture. The computer does this by looking at the colors. Human skin has colors that are 
different from other things.  
The computer uses these colors to figure out what is skin and what is not. It uses math and statistics to do this. The computer knows 
that skin color is a range of colors like the colors you see on a TV or a computer screen.  
The computer can then say what is skin and what is not, by using rules or by learning from examples. 
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Fig. 6- Skin Segmentation 
 

Edge Detection is about finding the borders or sharp changes between parts of a picture. The goal is to find and highlight areas 
where the pixel brightness changes a lot. These changes often show where objects start or end or their shapes or other important 
details. Edge detection algorithms look at how pixel values change to find these borders. They do this by checking the gradients or 
variations, in pixel values like it is shown in Fig. 7. 
 
 
 
 

 
 
 
 

Fig 7: Edge Detection 
This thing is supposed to tell the difference between areas that're pretty much the same and areas where things change a lot. 
 

V.   RESULT ANALYSIS 
This model uses pictures from a webcam and Kaggle. First it turns these pictures into a list of numbers and saves them as RGB 
values for each pixel then it turns them into black and white. To find hand gestures it uses a computer vision algorithm. It gets a 
picture from the webcam. Looks for hands in it. Then it ignores everything in the picture and looks at the gestures it found. After 
that it uses a -trained model to figure out what the gesture means. This method is compared to methods in Table 2 and it is right 96.5 
percent of the time.[23] 
 

VI.   FUTURE SCOPE AND CONCLUSION  
This article looked at a different ways to do things. It looked at ways to find hands like using a webcam, a remote, KNN, HMM and 
Markov Model. The hand gesture recognition model the hand gesture recognition model is what this thing is about it is, about the 
hand gesture recognition model. 

Table 2: Proposed System for Comparative Analysis  
Ref Technique No. of Pictures for 

Testing 
No. of 

features 
Accuracy 

[3] Webcam 
Method 

10 1 70% 

[1] Segmentation 10 images 1 95.5% 
[9] Static & 

Dynamic 
7 gestures (6 static, 1 

Dynamic) 
2 88% 

 Proposed 
Method 

12 (Through Webcam)  96.5% 

We read nine articles by writers about recognizing hand movements. The article that we liked the most was called "Hand Signal 
Recognition Using A Real Time Tracking Technique And Hidden Markov Models".  
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This article is about a system that can recognize hand movements. The writer of this article used a method to find out movements in 
front of a fixed background. This method uses Hidden Markov Models to figure out hand signals. The results are very good. The 
accuracy of our hand movement recognition system is high. We did tests using pictures of people both men and women. Each 
person made twenty hand movements. We got sixty pictures of each hand movement. We used a total of twenty hand movements 
and 1200 pictures to test our hand movement recognition system. Each picture is 256 by 256 pixels. We took thirty pictures per 
second. It took one second to make each picture. We think this method is very good for recognizing hand movements. It works well 
for hand movement recognition. So we are happy that our hand movement recognition system is complete. We did not use the SIFT 
algorithm or other algorithms in our hand movement recognition project because they are not as good for recognizing hand 
movements and do not give results. We only used the method that we thought was best for recognizing hand movements. 
Recognizing hand movements is what we were trying to do with our hand movement recognition system. We are happy, with our 
results. Our hand movement recognition system works well for recognizing hand movements. 
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