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1 Introduction 
 

The purpose of this guide is to provide a detailed explanation of the implementation, 

configuration, and setup of the research experiment. This documentation includes 

information on the software and hardware configuration, as well as the libraries used in the 

project. It also outlines the coding process and the steps needed to run the code. 

 

2 Local Machine System Configuration  
 

Device Specification: 

 

Device name LAPTOP-846CFMGM 

Processor Intel(R) Core(TM) i5-9300H CPU @ 2.40GHz   2.40 GHz 

Installed RAM 16.0 GB (15.8 GB usable) 

Device ID D4E8B9F1-3F23-409C-896C-D8417DDCF5AE 

Product ID 00327-35198-60377-AAOEM 

System type 64-bit operating system, x64-based processor 

Pen and touch No pen or touch input is available for this display 

 

Windows(OS) Specification: 

 

Edition Windows 11 Home Single Language 

Version 21H2 

Installed on 17-06-2022 

OS build 22000.1219 

Experience Windows Feature Experience Pack 1000.22000.1219.0 

 

 

3 Dataset Collection 
 
The dataset used in this project was obtained from the Harvard Dataverse website and 
consists of 10015 images.1 
 
 
 
 
 

 
 
1 https://dataverse.harvard.edu/dataset.xhtml?persistentId=doi:10.7910/DVN/DBW86T 

https://dataverse.harvard.edu/dataset.xhtml?persistentId=doi:10.7910/DVN/DBW86T
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4 Google Colab SetUp 
 
processor : 0 

vendor_id : GenuineIntel 

cpu family : 6 

model  : 79 

model name : Intel(R) Xeon(R) CPU @ 2.20GHz 

stepping : 0 

microcode : 0x1 

cpu MHz  : 2200.000 

cache size : 56320 KB 

physical id : 0 

siblings : 2 

core id  : 0 

cpu cores : 1 

apicid  : 0 

initial apicid : 0 

fpu  : yes 

fpu_exception : yes 

cpuid level : 13 

wp  : yes 

flags  : fpu vme de pse tsc msr pae mce cx8 apic sep mtrr pge mca 

cmov pat pse36 clflush mmx fxsr sse sse2 ss ht syscall nx pdpe1gb 

rdtscp lm constant_tsc rep_good nopl xtopology nonstop_tsc eagerfpu pni 

pclmulqdq ssse3 fma cx16 sse4_1 sse4_2 x2apic movbe popcnt aes xsave 

avx f16c rdrand hypervisor lahf_lm abm 3dnowprefetch fsgsbase 

tsc_adjust bmi1 hle avx2 smep bmi2 erms rtm rdseed adx xsaveopt 

bugs  : 

bogomips : 4400.00 

clflush size : 64 

cache_alignment : 64 

address sizes : 46 bits physical, 48 bits virtual 

power management: 

 

processor : 1 

vendor_id : GenuineIntel 

cpu family : 6 

model  : 79 

model name : Intel(R) Xeon(R) CPU @ 2.20GHz 

stepping : 0 

microcode : 0x1 

cpu MHz  : 2200.000 

cache size : 56320 KB 

physical id : 0 

siblings : 2 

core id  : 0 

cpu cores : 1 

apicid  : 1 

initial apicid : 1 

fpu  : yes 

fpu_exception : yes 

cpuid level : 13 

wp  : yes 

flags  : fpu vme de pse tsc msr pae mce cx8 apic sep mtrr pge mca 

cmov pat pse36 clflush mmx fxsr sse sse2 ss ht syscall nx pdpe1gb 

rdtscp lm constant_tsc rep_good nopl xtopology nonstop_tsc eagerfpu pni 

pclmulqdq ssse3 fma cx16 sse4_1 sse4_2 x2apic movbe popcnt aes xsave 
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avx f16c rdrand hypervisor lahf_lm abm 3dnowprefetch fsgsbase 

tsc_adjust bmi1 hle avx2 smep bmi2 erms rtm rdseed adx xsaveopt 

bugs  : 

bogomips : 4400.00 

clflush size : 64 

cache_alignment : 64 

address sizes : 46 bits physical, 48 bits virtual 

 

Filesystem      Size  Used Avail Use% Mounted on 

overlay          46G   13G   33G  28% / 

tmpfs           6.4G     0  6.4G   0% /dev 

tmpfs           6.4G     0  6.4G   0% /sys/fs/cgroup 

/dev/sda1        46G   13G   33G  28% /content 

shm              64M     0   64M   0% /dev/shm 

tmpfs           6.4G     0  6.4G   0% /sys/firmware. 

 

5 Importing Libraries: 
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6 Data Understanding & Preparation: 
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7 EDA: 
 

Below code displays each category of the image. 
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8 Label Encoding: 
 

This code translates each of the 7 labels to numeric values ranging from 0 to 1. 
 
 

 
 
 

9 Image Augmentation: 
 

This code does down and upscaling of images and caps it to 500 per category with the use of 

resampling method. 
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10 CNN Model: 
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Contd. 

 
 

11 Base CNN Model Output: 
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12 Base CNN Model Graph: 
 
Below code gives the graph that plots accuracy against epoch 

 
 

 
 

Optimized CNN model’s output: 
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Extracting CNN Features for furthure modeling 
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Generating & Extracting GLCM Features: 
 

 
 
 

Later stage the features from GLCM and CNN are combined and are fed to meta learner. 

 

Building Meta model and running through Logistic regression and output of the Logistic 

regression. 
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Running through MLP classifier and its output along with confusion matrix. 
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Similarly Random Forest: 
 

 
 


