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1 Introduction 
 

The configuration manual explains the hardware and software specifications that are used in 

this study. This also explains the steps taken to carry out the whole study.  

 

2 Software and System Specifications 
 

We used the Google Colab for whole study implementation tasks and this was implemented 

on a windows laptop. Figure 1 shows the specifications of the system and windows 

information is provided in Figure 2.  

 

Figure 1: System Specifications 

 

Figure 2: Windows Specifications 

We used the Google Colab and the following steps are taken to set the environment.  

 

Figure 3: Google Colab Environment 

The following resources with memory and disk are offered by T4 GPU.  
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Figure 4: GPU Resources 

3 Datasets Description 
 

We use two different datasets for audio and video analysis. We downloaded each dataset 

during implementation. We downloaded the audio dataset named CMU-MOSEI from Kaggle 

using KaggleHub (Hồ, 2023). The dataset contains 5,245 audio files. We extract four features 

from these audio files. These features include words per minute (WPM), complexity scores, 

bias words, and filler words. For video analysis, we use a dataset obtained from Roboflow 

(Face recognition, 2023). This dataset contains images with six classes: Angry, Disgust, 

Happy, Natural, Sad, and Surprise. Each image has labels and bounding boxes. These are 

necessary for You Only Look Once (YOLO) models.  

 

4 Exploratory Data Analysis (EDA) 
 

We used the audio dataset and performed EDA to understand the dataset. The following steps 

are taken to perform the EDA.  

1. Install the packages 

 

Figure 5: Packages Installations 

 

2. Audio dataset download 

 

Figure 6: Audio Dataset Download 

 

3. Exploring the directory of the data 
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Figure 7: Directory Exploration of Data 

 

4. Audio features definition and creation 
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Figure 8:Audio Features Creation 

 

5. Distribution of audio durations 

 

Figure 9: Audio Duration Distribution 

 

6. Words Per Minute (WPM) distribution  
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Figure 10: WPM Distribution 

 

7. Complexity score distribution 

 

Figure 11: Flesch (Complexity) Score Distribution 

 

8. Filler word counts 

 

Figure 12: Filler Word Counts 

 

9. Bias word counts 

 

Figure 13: Bias Word Counts 

 

10. Top 5 filler words 

 

Figure 14: Top 5 Filler Words in Data 

 

11. Highly complex transcripts 
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Figure 15: Top 5 Hardest Reading Transcripts 

 

5 Project Development 
 

The project development is divided into three parts. We developed three models. The 

development and testing of these models are explained using the following implementation.  

5.1 Model 1: Extra Trees Regressor and YOLOv8 

 

The Model 1 is developed by first developing Extra Trees (ET) Regressor and YOLO version 

8 (YOLOv8) separately and then integrating them.  

5.1.1 Extra Trees Regressor 

 

We explain the development and testing of Extra Trees (ET) Regressor in simple steps. 

Following are the key steps taken.  

1. Installing packages and importing the libraries 

 

Figure 16: Package Installation and Importing Libraries 

 

2. Audio dataset download from Kaggle 
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Figure 17: Audio Dataset Download 

 

3. Save the preprocessed data in notebook 

 

Figure 18: Save the Preprocessed Data 

 

4. Save the preprocessed data in google drive 

 

Figure 19: Save the Data in Google Drive 

 

5. Load the data and split into training and testing 
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Figure 20: Load the Preprocessed Dataset and Split 

 

6. ET model development and testing 

 

Figure 21: ET Model Development 

 

7. Save the ET model in google drive for future use 

 

Figure 22: Save ET Model in Google Drive 

 

5.1.2 YOLOv8 Development  
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The following steps are taken to develop YOLOv8.  

1. Package installation and importing libraries 

 

Figure 23: Packages Installation and Importing Libraries 

 

2. Dataset download and move to a directory 

 

Figure 24: Images Data Download 

 

3. Images resizing for easy computation and enhancing accuracy  

 

Figure 25: Images Resizing 

 

4. YOLOv8 Training 

 

Figure 26: YOLOv8 Training 

 

5. YOLOv8 Evaluating 
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Figure 27: YOLOv8 Evaluating 

 

6. Save YOLOv8 in notebook 

 

Figure 28: Save YOLOv8  

 

7. Save YOLOv8 in google drive 

 

Figure 29: Save YOLOv8 in Google Drive 

 

8. YOLOv8 testing results 

 

Figure 30: YOLOv8 Testing Results 

 

9. YOLOv8 inference time computation 
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Figure 31: YOLOv8 Inference Time Computation 

 

5.1.3 Integrating ET Regressor and YOLOv8 

 

We integrated the ET Regressor and YOLOv8 to create the Model 1. We recorded a video 

using windows camera to test the Model 1. We used the following steps to test the Model 1.  

1. Importing drive and installing necessary packages 

 
 

2. Using recorded video to detect facial expressions and extract audio 
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Figure 32: Video Preprocessing and Facial Expression Detection using YOLOv8 

 

3. Plotting pictures with facial expressions for each second of the video 
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Figure 33: Facial Expressions Results Plotting 

 

 

5.2 Model 2: Random Forest Regressor + YOLOv8 

 

We explain the development of Model 2 in simple steps. Model 2 is created by combining the 

development of Random Forest (RF) Regressor and YOLOv8.  

5.2.1 Random Forest Regressor 

 

We preprocessed the audio data for the Model 1 development and saved it in Google Drive. 

So, we use this saved dataset instead of again preprocessing. The following steps are taken to 

develop RF Regressor.  

1. Load the preprocessed data from google drive and split it into training and 

testing 
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Figure 34:Load the Preprocessed Data and Split  

 

2. RF Regressor development and testing 

 

Figure 35: RF Regressor Development 

 

3. Save the trained RF Regressor into drive for future use 
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Figure 36: Save the RF Regressor into Google Drive 

 

5.2.2 YOLOv8 Development 

 

YOLOv8 is already trained and saved into the Google Drive. So, we use the saved YOLOv8 

instead of training again.  

5.2.3 Integrating RF Regressor and YOLOv8 

 

We integrate the RF Regressor and YOLOv8 to develop Model 2. The prerecorded video is 

again used to test the effectiveness of the Model 2. The following steps are used to test the 

Model 2.  

1. Using recorded video to detect facial expressions and extract audio  
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Figure 37: Video Preprocessing and Facial Expression Detection using YOLOv8 

 

2. Preprocess the audio and detect different speech features 
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Figure 38: Preprocessing Audio and Speech Features Detection using RF Regressor 

 

3. Plotting pictures with facial expressions for each second of the video 
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Figure 39: Facial Expressions Results Plotting 

 

5.3 Model 3: Random Forest Regressor and YOLOv11 

 

We explain the development of Model 3 in simple steps. Model 3 is created by combining the 

development of RF Regressor and YOLO version 11 (YOLOv11).  

5.3.1 Random Forest Regressor 

 

RF Regressor is already trained and saved. So, we use the saved model instead of training 

again.  

5.3.2 YOLOv11 Development  

 

YOLOv11 is developed using the following key steps.  

1. Dataset download and move to a directory 
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Figure 40: Images Data Download 

 

2. Images resizing for easy computation and enhancing accuracy  

 

Figure 41: Images Resizing 

3. YOLOv11 Training 

 

Figure 42: YOLOv11 Training 

 

4. YOLOv11 Evaluation 

 

Figure 43: YOLOv11 Evaluation 

 

5. Save the YOLOv11 in notebook 

 

Figure 44: Save YOLOv11 
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6. Save the YOLOv11 in google drive 

 

Figure 45: Save YOLOv11 in Google Drive 

 

7. YOLOv11 testing results 

 

Figure 46: Facial Expression Detection Results by YOLOv11 

 

8. YOLOv11 inference time computation 

 

Figure 47: YOLOv11 Inference Time Calculation 

 

5.3.3 Integrating RF Regressor and YOLOv11 

 

The RF Regressor and YOLOv11 are integrated to develop Model 3. We use the prerecorded 

video to test the Model 3 using the following steps.  

1. Using recorded video to detect facial expressions and extract audio  
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Figure 48: Video Preprocessing and Facial Expression Detection using YOLOv11 

 

 

2. Plotting pictures with facial expressions for each second of the video 

 

Figure 49: Facial Expressions Results Plotting 

 

 


