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ABSTRACT 

 

This report writes on image-based project name “Image Based Automatic Dress 

Measurement System”. In this project we developed body measurement without any 

direct contact of anyone and only by using his/her full body image, we can measure the 

measurements that a tailor measure for making a dress. This project will helpful for 

especially female who feels uncomfortable for measuring their body in front of tailor. 

This process of measurement is very easy and also time consuming. It takes only 7-8 sec 

whereas the manual measurement had taken 3-5 minutes for subjects. The images of the 

body were captured using any camera then that image was fed to computer, then by 

uploading the picture in this project we will get the accurate measurement of shoulders, 

arms, chest, leg, waist and wrist sizes to make a dress. We develop this project by using 

machine learning and computer vision technology. The anthropometric data of the body 

covered by luminance color ribbons, it can quickly measure by the system. 
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                                                  CHAPTER 1 

Introduction 

 

For a human, clothing or dress has two purposes. One is to cover the body and another is 

to beautify the appearance. As clothes are covers most parts of our body, it is consciously 

or unconsciously a big matter for our physical or emotional feelings. So, a perfect size of 

cloth or dress is very important for a human. Body shape may differ significantly so form 

all this point of views we have made this project that is automatic dress measurement 

system. 

 

1.1 Image Based Automatic Dress Measurement System 

Measuring the body of human is a significant activity, which has long been performed to 

describe subject for a variety of very different tasks. Automatically body measurement 

can do in many methods, we have done this with image processing-based systems. The 

measurements such as the circumferences of hip, shoulders, arms, chest, waist and wrist 

are important matrix for making a dress perfectly. And the aim of our project is to 

measures these sizes as a tailor do. 

The classical terminology and methods of body measurement for the clothing field were 

first published by the join clothing council. Body measurement were divided into four 

groups. Stature, segment length, body breadth and circumference. 

Due to the still increasing importance of the visual information, the field of computer 

vision having growth in research and also publication. The refreshed deep techniques are 

playing a major role in the success of computer vision techniques. Using machine 

learning and computer vision we have done this project. This is a very simple project. 

Only one image is enough for this to measure the full body shape. 
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1.2 Project Motivation 

All over the country, there are many male tailors but female tailor is very rare, for this 

sometimes female feels uncomfortable to measure their dress in front of male tailors. 

Also, in this pandemic situation of covid-19, it’s much risky to measure our body in front 

of a tailor and also for lockdown tailors may close all day long. And a tailor took much 

time to measurement, so we have focused all these problems. This project can solve all 

these problems only by clicking one image. 

 

1.3 Project Objective 

This project is running with various objectives. The most important objective is given 

below: 

1. To solve female dress measurement problem 

2. To measure body automatically only by using one photo 

3. To measure body measurement appropriately within a few seconds 

4. To reduce risk in this pandemic covid-19 situation 

5. To save time and money also 

6. To understand easily we use the easiest method.  

 

1.4 Expected Outcome 

After completing our project, we will able to measure our dress measurement by using 

only our one full body picture and our height. This system will be time consuming and 

also easy. Female will feel comfortable by using this system. The measurement of body 

that a tailor measure for making a dress as size of arms, chest, leg, waist and wrist will be 

measure automatically. Another important outcome is we will use CPU device for this 

system that’s why we don’t need any internet connection. Tailors can also use this system 

to measure the dress measurements. 
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1.5 Project Management and Finance 

Project management gives an overview about the project such as how we design, 

implement and outcome of the project whereas project finance gives financial structure of 

project. For implementing our project, we need some machine learning tools, as it is a 

image based project, so we need computer vision for this project implementation. And 

also, as it is a software-based project, the tools of machine learning that we will use is 

totally free and available to get them easily, so there we don’t need any financial structure 

for the project. 

 

1.6 Project Layout 

Here, we will give a whole overview about our project report. In our project report, there 

are five chapter these are Introduction, Background, Methodology, Experimental Result 

and Discussion, Conclusion and Future Scope. 

Chapter 1: Introduction 

In this session we talk about the project that why we choose this project, why this project 

is important, what are the expected outcome of our [project and some management things 

of our project and also the rational of the study to do our project. 

Chapter 2: Background 

In this section we have discussed about the background related works, scope of problems 

and challenges that we faced. 

Chapter 3: Methodology 

Here, we have discussed the theorical topics those are related with the project, as machine 

learning, computer vision, the workflow and implementation requirements. 

Chapter 4: Experimental Result and Discussion 

In this topic we provide the experimental results, performance evaluation and discussion 

of the final result. Some extensional pictures are presents in this chapter to make realize 

the project. 
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Chapter 5: Conclusion and Future Scope 

In this last chapter we talk about the summery of the project and conclusion and our 

future work on this project. The chapter will close by appearing the limitations of our 

works that can be the long run scope of others who need to work on this project. 

 

1.7 Rationale of the Study 

It is no doubt that there are many works on body measurement system and these 

approaches or processes are being used in many automated systems as well as computer 

vision. To develop more automated application or make much more efficient of machine 

learning approaches in, there has no alternative to work with this, this made us to be 

interested to work with this project. 

In this pandemic situation it’s quite dangerous to go to tailor’s shop to make a dress in 

front of tailor, also female feels uncomfortable sometimes because in our country female 

tailors are rare. So, it’s important to do the same things from another way. Though there 

have many ways but most of them are much difficult as that are expensive or difficult to 

use the system or took much time to measurement or don’t user friendly. So, we took 

challenge to overcome all these problems through this project. 
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                                               Chapter 2 

                                             Background 

 

 

2.1 Introduction 

In this section, we will discuss about the related works, research, summary and 

challenges about this project. In related works session we will discuss other projects that 

are related to this work also some research papers that are written on this type of works, 

their methods and accuracy which are related to our work. Our project summary vs their 

project summary and also, we will talk about some challenges that we face to make this 

project and also the accuracy and how we thought to increase the time and accuracy level, 

also why this project is better than that project or apps. 

 

2.2 Related Works 

In May, 2002 three authors were published a research paper that was shape matching and 

object recognition using shape context, though it was not fully related to our work but 

there was something that was a little relate to our work. This research work was not 

shaping a human body, it only shaped any alphabet or any abstract’s shape. Then In 

January, 2009 an author wrote a paper on development of Human Body Measurement 

size system for clothing. In this paper is very much similar to our project. In this paper 

there needed human’s age, weight and height. There it took .96 minutes and it processed 

on Adobe Photoshop and Microsoft Excel for the image measurements. In January, 2011 

three authors were work on a paper, it was Image-based dress-up system. In this paper 

they present virtual dress-up system according to user input model and garment image. 

This paper as like to measure a body so that we can saw ourself on one dress before 

buying the dress. How the dress will fit our body this paper is based on this. In 2012, 

there was also a publication about human body measurement system in clothing using 

Image processing. This project is for a device that is made Iran to measure body size and                                                                                                                                        

Improved garment fitness. Using camera clicked photo from three angles then the data 
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are converted into three anthropometric sizer using image processing procedure. In July, 

2013 in 35th Annual International Conference a journal was published in Japan that was 

Anthropometric Body Measurements Based on multi-view stereo Image Reconstruction. 

In this publication’s circumferences of some body parts length, it’s ratio and also body 

mass index. It’s for evaluation obesity and fitness. Basically, it was on the health or 

fitness of human. But it also helps us in our project. In 2018, West Virginia University 

published a paper that was a machine learning approaches to human body shape analysis 

with a vision – Driven approach and a Soft-Biometric viewpoint, a medical science 

viewpoint it was made. It can calculate the mass of body, body fat percentage and also 

body surface area, this research paper also helps us in our project. In 2018, there was also 

an Article on Image Processing Techniques for augmentation 3D modeling. It usually on 

3D image. And recently November, 2020 an article found on Image-Based waist to hip. 

Ratio determinant this article is similar to our project but this paper only determined the 

waist to hip ratio of body not the full body ratio. 

So basically, these all papers help us to successfully make our project.  

 

2.3 Research Summary 

Human body measurements bring a lot of information about individual physical shape, 

status, size and body composition. There are a lot of procedure for talking body parts 

measurements. Profound learning might be a method for completing machine learning. 

Due to increasing the importance of visual information, computer vision has growing in 

research and publication. Machine learning is another field that can boost the computer 

vision technique. Deep learning playing a major role in the success of computer vision 

technique. So, we have chosen this technique to fulfill our desire project. This project is 

simply body measurement system project that will measure our cloth size as a tailor 

measure. Basically, this project made with machine learning and computer vision thought 

to detect the body from the image, we use a pre-trained Har-based detector which used  

for detecting the body parts. We have to click a picture of our whole body then to insert 

the photo into the program file and have to insert code and also have to input their 

accurate height of the person and then using the picture of image processing the 
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measurements of full body or tailor’s clothes measurement will show there. Here in this 

process the program will detect the body in the picture, then feature extraction will do, in 

this part it will lead to better understanding and classify the image. Then the program will 

extract the focal points of the body. Then estimate of measurement will done. And 

finally, it will predict the size of the objects as measurement to make dresses. We will 

provide more details about the computer vision and machine learning techniques that 

used in every research in chapter 3. The collaboration process is based on projective 

transformation by matrix, it can describe as linear transformation on homogenous – 3 

vectors. 

[
𝒙′𝟏
𝒙′𝟐
𝒙′𝟑

]       =        [
𝒉𝟏𝟏 𝒉𝟏𝟐 𝒉𝟏𝟑
𝒉𝟐𝟏 𝒉𝟐𝟐 𝒉𝟐𝟑
𝒉𝟑𝟏 𝒉𝟑𝟐 𝒉𝟑𝟑

]   ∗     [
𝒙𝟏
𝒙𝟐
𝒙𝟑

] 

Or, in short, 

                    𝒙′ = 𝑯𝒙 

In this system there is also another 2D vector matrix for detecting body parts as required. 

 

2.4 Challenges  

The main challenges of this work are to collect the right dataset dealing with all the 

dataset was too tough. To collect the accurate dataset, we used some method. We needed 

a lot patience to detect the problems and measure the measurements accurately. There 

was a problem to measure the measurements very accurately. From different positions the 

measurements came out different. It was a challenge to overcome/solve this problem.                                                                                                                                        

Also, if the height was not accurate then it fails to get the correct measurements. So there 

thing was a challenge for us to overcome. 
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                                              Chapter 3 

                                            Methodology           

 

3.1 Introduction 

In this area we will attend the theriacal part of our project. To estimate human body 

measurements and get body sizes from 2D images that taken from any camera or 

smartphone. We use computer vision and machine learning to predict and get human 

body measurements. The model will do some method. 

I. Detect human body from image 

II. Extracts the features of the body from 

image 

III. Determines the focal points in the human 

body 

IV. Calculate the measurements by computing 

difference between the points. 

 

In this section, we provide more details about the computer vision and machine learning 

techniques used in research. 

 

3.2 Research Subject and Instrumentation 

Inquire about subject can be called as research area that was reviewed and studied for 

clearing concepts. This is not only the implementation of this project but also for design 

model, implementation of project, process data and training the model. Then also 

instrumentation that is which technology and method we used. In this project, we used 

windows platform, python language with many packages like NumPy, Pandas, Open cv-

python, Pillow, SciPy, Tensor board, Torch, Torch vision, Pycoco tools, Onnx, Scikit-

leart, matplotlib etc. We used CPU device here. Using these all things this project will be 

done. As we are using CPU device here so for running this project fulfil, we don’t need 

any internet connection. 
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3.3 Workflow 

This project has few stages of workflow as body detection feature extraction, extract the 

focal points, estimate the measurements, finally predict the size of the body. 

 

3.3.1 Body detection 

Human body detection or object detection in general a computer research problem related 

to computer vision and image processing. The main aim of detection is to identify a 

specific features or part of any object in image and videos. Using machine learning 

approach most of the object detection system used. To determining the features of an 

object we use machine learning to detect the body and the use the classification 

techniques to classify the objects. Haar-Cascade is a machine learning approaches to 

specifying the features of an object. For real-time object detection Haar-Cascade 

classifier is a machine learning based approach. Haar-Cascade is very fast and more 

accurate than other components. So, we have chosen this classifier over another object 

detection algorithm. There also have some algorithm to detect object those most popular 

are Rowley Baluja-Kanade detector, but Haar-Cascade classifier classification process is 

based on feature values rather than pixels that makes the algorithm 15 times faster than 

Rowley Baluja-Kanade detector and 600 times faster than Schnciderman-Kanade 

detector. The algorithm also considered as good and robust method for object detection 

because it provides very low false rate. The algorithm has been successfully applied to 

human body detection in image. 

To detect the human body from the image, we use a pre-trained detector that provides 

three detectors. These are upper body detector, lower body detector and full body 

detector. In upper body detector it’s detecting the upper body part, in lower body detector 

it’s detecting the lower body part and then in full body detector it used detecting the 

whole human body. There will be image with a random background, from that image the 

detector will detect only human body. This detector has some limitations that it can’t 

detect body from side body, it only detects body from front and back side.  

 



 

 

10 

©Daffodil International University 

 

                                                                                                                                              

Some detector has some problems that some detector can’t detect wearing light color 

dress but here all color will be okay. After doing some experiments on these detectors,  

we found out to enhance and improve the detection results by converting the input image 

to colorful scale. It can detect 96% model detects on front body image and 21% of side 

body image. So, in this research, we ignore the side body type. We will only consider the 

front image. 

 

 

 

 

 
Figure 3.1: Body detection shape 
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3.3.2 Feature Extraction 

Feature extraction is an essential stage that leads classifying image in image processing. 

The main goal of this feature extraction is to extract some focal points from body of 

image to estimate the measurements for each part that have to measure for our 

measurement as shoulders, bust, waist, hip, leg sizes.                                                                                            

We have tried to calculate the measurements in some other methods finally we have 

chosen this method to measure the body part. In this method we have two major steps. 

The first step segments the input image, vertically into parts the specific points. Then in 

the second step specifies the two points from the most left and most right side of each 

body part. We have significant the image into 18 dots and some vertical lines. We know 

that to estimate the measurements foe any part we need at least two focal points as 

example most left side and most right side. We will discuss further about this type of 

measurement in the next section that how we have measurement all these from the body 

image and how we get the accurate classified in body detection stage. 

 

 
Figure 3.2: Feature extraction dataset 

 

 

 



 

 

12 

©Daffodil International University 

 

3.3.3 Extract the Focal Points 

In this section, we will discuss about the method that we used to extract the focal points 

after the segmentation stage. After segmentation the image into 18 dots, it has colored 

every line with the same color to facilitate counting them. Then we have selected the 

nearest segment line in the interest points by observing all lines in pictures and select the 

nearest segment line to the interest points by the observing lines. We select the mean 

point of the left and right points for each body points, the shoulder point is forming the 

most left point to the rightest point. We consider the average of those values as left focal 

point and right focal point for the shoulder. As these all the measurements measures of 

bust, waist, hip measured with this same process. For the bust, we observe the focal 

points between 5 to 9 and the waist from 6 to 8 points. And finally for the hip, all the left 

focal points fall between 8 and 10 and all the right are between 14 to 16. 

For the female body measurements of shoulders that, we observe left focal points fall 

between 5 to 7 and 12 to 14 falls from right focal points. Then for the bust fall between 6 

to 8 from left focal points and from 14 to 16 right focal points. As this the waist size is 

also calculated from one point to another. This process will be done automatically and 

will give us the accurate measurements in future works. This section will shower us that 

how we will use these focal points manually in this work. 

 

 

Figure 3.3: Extraction of the total focal points 
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3.3.4 Body Segmentation 

In this section, we will discuss about how the segment of body measurements will work 

and how will measure the accurate measurements. In provides section, we discussed 

about how the segments of length estimation done. We can easily describe this process by 

one mathematical term. 

𝑬(𝒂, 𝒃, 𝒓) = ∑{(𝒙𝒊 − 𝒂)𝟐 + (𝒚𝒊 − 𝒃)𝟐 − (𝒓)𝟐}

𝒊

 

Here, (a,b) is estimated. 

Circle center, (xi, yi) are circle position and are circle radius. These terms can obtain the 

original factor position of center of rotational in joint. Though this process of 

segmentation is for 3D model. With the difference of larger input enhancements, the next 

is to search for five most distal points of the subject. We have developed an algorithm for 

scanning and extracting the segments that explain as follows, it will describe as center 

axis. After desired length that extracted and continue the process for next segments. This 

process is as following and in this picture this system arranged. 

 

 

Figure 3.4: Segment scanning procedure 
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3.3.5 Estimate the Measurement 

After specifying the left and right focal points for all the parts of the body, we need to 

find the distance between those points by finding the difference between them. The result 

of those difference is as the width of the area by pixel unit but the system will work in 

cm. So, we have to convert the result from pixel to cm. We know that, 1 pixel is equal to 

0.0264 cm. So, we have to multiply the result to 0.0264. We obtain the results that we got 

after converting the difference represent the width of the area inside the body image by 

cm and we want to use this value to estimate the real measurements of the body. To 

estimate the real measurement of body area knowing the distance between focal points 

inside the image to the distance between the real focal point inside the image to distance 

between real focal point and body and the camera. So, we fixed the ratio between the 

width of focal point inside the image (cm) and the real (cm) the ratio between the width 

of the shoulders inside the image and in real and as same way as the ratio between the 

real of waist or bust or hip and the camera-based measurements. The values of the 

reference point are the values of a single particular selected randomly from the male and 

female. Here are some equations that are based on the all measurements. 

1 pixel = 0.264 cm 

Estimate Shoulder = 11.862 * width (cm) 

Estimate Bust = 29.03 * width (cm) 

 

Estimate waist = 26.01 * width (cm) 

Estimate Hip = 31.15 * width (cm) 

Estimate Wrist = 6.03 * width (cm) 

These measurements are for male only. 

For the female body measurements these are different. For female we given in below. 

Estimate Shoulder = 13.63 * width (cm) 

Estimate Bust = 36.18 * width (cm) 

Estimate Waist = 14.66 * width (cm) 

Estimate Hip = 39.05 * width (cm) 

Estimate Wrist = 8.32 * width (cm) 
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3.3.6 Predict the Size 

In this paper, we discuss about the project, we build a machine learning models to predict 

the size of dresses that are suitable by training and testing the models on real-world 

dataset of the body measurements of participants along with their clothing size. Machine 

learning method was used in this phase as the dataset contains features as body part 

measurements. Here we implemented SVM classifiers that can predict the clothes size. 

SVM or support vector machine is a type of supervised machine learning classification 

algorithm that was introduced in 1960s. SVM is one of the most used and fast algorithms 

that give best results among other classification method. We built SVM model to predict 

the standard sizes. For all cloth category as upper pieces, lower pieces, full pieces and 

also one versus all multiclass classification approach. Finally, the output of the model 

will represent as the size of the clothes according to the measurements. 

The work flow of our model: 

In the whole process there it is, 

                                                   

              Input Image 

                                                                         ↓ 

           Image Processing 

                                                                          ↓ 

          Image Segmentation 

                         ↓ 

   Crack Connectivity and Noise Removal 

 

 

                                                       Figure 3.5.1: Workflow of our approach                                                  
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And the process that used towards the model: 

 

   Original Picture 

                                                                       ↓ 

image Transformation 

                                                                       ↓ 

Color Space Conversion 

                                                              ↓                                                                                                                      

  K- Means Image Segmentation 

                                                                        ↓ 

   Morphological Processing 

                                                               ↓ 

Maximum Connected Domain Algorithm Matching 

                                                               ↓                                                                                          

           Result Obtained 

                                                                    Yes   ⸺⸺⸺⸺⸺⸺⸺⸺⸺⸺⸺⸺↑No                                                                 

                                                                                                                                  

                                                                                                                                           

                                                             Figure 3.5.2: Workflow of our approach                                                  

 

3.4 Data Collection Procedure 

Dataset plays a vital role in the performance of any machine-learning based system. To 

build a system that a tailor measure to make a dress to estimate their body measurements 

from an image that taken by any camera or phone, we need to develop a machine learning 

algorithm of dataset that consists individual image with everyone body measurements. 

The measurements that we needed to achieve the goal of this project is to measure 

shoulders width, bust width, waist circumference, hip also some other measurements. 

From some previous dataset we have found there some missing data. So, we build our 

own dataset. According to scientific research procedure we collected our dataset the 

      Results 
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subjects of data collection was divided as gender, age, camera etc. There were 22 

participants, 15 was female and 7 was male. From that 5 was under 15 years and others 

were between 15 to 45 years. And the images that clicked by some different camera 

phone. 

We took the measurements of the participants by using a measuring tape of measure their 

shoulders, bust, waist, wrist and hip etc. as the unit of centimeter. There were random 

pictures that was clicked from different distance and also with different background to 

make it user friendly. As smartphone is now-a-days very available to use so we have 

chosen this device for clicking pictures. 

 

 

 

Figure 3.6: Image of some sample clicked 

 

3.5 Data Processing 

Data processing system has two parts. The training part and the testing part. The training 

part will be used to train the model and then testing part will be used to test and evaluate 

the model after testing part. In this project session, we will take human body images and 

also basic measurements as dataset. Then the pre-processing stage will come, the victory 

of any research depends on the pre-processed information. The more effectively 

information will be more correct. In one word, it is the starting challenge for such kind of 

inquire about basic work. 



 

 

18 

©Daffodil International University 

 

 

3.5.1 Data Augmentation   

Data augmentation is a common method in deep learning that used to reduce the effect of 

overfitting. This idea is to expand an existing data set that only available so that learning 

algorithm should be effective. Usually, to train deep learning database we need a big set 

of data, data augmentation can be employed. Data collection is based on two procedure 

one is from manual data collection and another is already existing data set. We have 

found that in existing data case only limited data set is available so for expend the size of 

dataset data augmentation is important. We choose some strategies as, 

• Rotate left 30 degrees 

• Mirror – It is the most popular augmentation to increase dataset 

• Salt and pepper 

• Shear: to do shear augmentation we use, 

                                                   A = [  
1 5
0 1

  ] 

 

3.5.2 Data Preparation 

All the pictures that capture by camera are same sizes photo and jpg or jpeg type photo. 

All the pictures of our dataset have diverse statures and widths. There are two types of 

data or picture collection. One is from digital camera and another is from smartphone 

camera. This is because the quality of difference that differ two kinds of pictures. There 

we have used some branded phone. One is Xiomi note 8 that’s resolution is 1440*1440-

pixel, windows phone that was 750 pixels, Huawei note 7i that was 750*1334 pixel, 

Xiomi note 9 pro and Xiomi note 7 pro that was also high-resolution picture was 

1440*2960 pixel then in the digital camera this resolution is much high that was 128-

megapixel camera. We have collected some image from one person that was edit by 

coloring properties of a body. 
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3.6 Proposed Methodology 

The methodology of our project has some steps that is important to connect with the 

project and understand this procedure. In this process here are two parts. 

1. Acquisition 

2. Processing 

  

3.6.1 Acquisition 

In this section, this is the front part of our work. The first doing work is preparation and 

scanning.  

In these two parts here are also some works to do. Body mark and postures will be done 

firstly then ISO standard is important for this procedure. Also, from this ISO standards 

form it measure body measurements. 

Then in scanning procedure, it can progress 2D data and 3D scan process. In 2D data it 

processes RGB image and in 3D scan procedure there have point cloud and depth map. 

As according to this procedure, the diagram should be, 
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                 Acquisition 

 

 

 

             Preparation 

 

 

 

 

 

           ISO Standards  

                                                       

                                                            Figure 3.7: Acquisition procedure diagram 

 

3.6.2 Processing 

In this section, there are also some procedures. Those are feature extraction, model fitting 

and measurement extraction. After the previous part of work acquisition part, preparation 

then scanning then the important part of processing is feature extraction. 

In extraction two important part are executed that are key point and silhouettes. Key point 

is that is pointed to the image as for measure the body sizes. These key points are 

important for measurements. And silhouettes are the size of the body. These two’s work 

is sometimes similar to all the work of main part. In the model fitting part, their work 

done in two steps these are mesh fitting then statistical models.  

 

This step is the revision step of this model. This is the four steps of this methodology.                                             

The final procedure of this model and as well this part is measurement extraction. In this 

session the measurement part done and the final result come out. 

In total the final model of this methodology come with this following model. 

 

             2D Scan 

            Scanning 

           Body Markers 

                Postures                    3D Scan 
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Figure 3.8: Proposed methodology of our model 

 

3.6.3 Sikhs Features 

 Sikhs or scale invariant Heat Kernel Signature is an important feature of our model. 

Basically, it will give connection between time intervals and sampled frequencies, these 

two are the main parameter of this model. This time intervals usually determine the 

spatial frequencies analyzed. The second one as the parameter usually determines the 

sampled frequencies from the LBO eigen decomposition. This epical, we use a relatively 

small number of frequencies that are from 2 to 20, with a step of 0.2 first 20 components 

from LBO. 
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Figure 3.9: Categorized of subjects in virtual body dataset 

 

In the image, here yellow is for fat, green is for average and blue is for lean. 

 

3.7 Training the Model 

For all the experiments, we have split the sample whose ratio was 70/30 between training 

and testing. For the experiments with the sample height, we used 240/106 shapes for class 

and respectively for train and testing. For those experiments, we used 800 and 554 

substantial number. We decided to use SVM from liblinear library to keep the training 

time low. Here, we have used about 75% dataset to train the model and 25% dataset used 

to test and valid the dataset. In this model, we also used the Homogeneous Kernel map to 

take advantage to additive kernels. 

 

3.8 Implementation Requirements 

by the proper analyzing on all the methods and statistical and theoretical concepts, the 

requirements or tools that we need for this project are: 

Hardware/Software requirements 

• Operating system (windows 8 or above) 



 

 

23 

©Daffodil International University 

 

• Hard Disk (minimum 500 GB) 

• Also, about 100mb free space 

• RAM (minimum 4 GB) 

Developing tools 

• Python environment 

• PyCharm 
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                                                Chapter 4 

                             Experimental Results and Discussion            

 

4.1 Introduction  

In this chapter, we will discuss about the development process of the project, how the 

experimental results of the project came from and some discussion about the process. We 

have done this or prepare this of the demonstrate isolated into few steps as dataset 

collection, information planning, information increase, information resizes and finally the 

proposed of this project. The experiments that we tried to do for the future project and the 

outcome that comes from the experiments is important for a better project thought. This 

chapter will present these things detailly. 

 

4.2 Performance Evaluation 

In this section the scale of measurement that is accurate is held in the previous section or 

manual section that a complete measure can give us. We measured the user’s satisfaction 

with our system by using image or open cv technique. In this technique we can say, 

                                                 Standard Error = 
𝑆𝐷

√𝑛
 

Here, SD = The standard deviation of the distribution.  

n = The sample size. 

The standard error for the manual measurements is 0.0541 and while that of the image-

based measurements is 0.0514. these are standard mean error. 
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Figure 4.1: Companion of manual and image-based measurements bar chart 

 

The percentage accuracy: 

𝑀𝑒𝑎𝑛 𝑜𝑓 𝑖𝑚𝑎𝑔𝑒 − 𝑏𝑎𝑠𝑒𝑑 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑚𝑒𝑛𝑡𝑠

𝑀𝑒𝑎𝑛 𝑜𝑓 𝑚𝑎𝑛𝑢𝑎𝑙 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑚𝑒𝑛𝑡𝑠
 ∗ 100 

                               = 
0.7977

0.8199
∗ 100 

                               = 97.3% 

The same work that was done before in previous researches, it was often that some 

measurements show the best results. In this table we have shown only 15 users among 40 

users that measures some measurements. Here some bar chart of the previous and our 

new model measurements. 

 

Figure 4.2: Analysis of average 15 users compared with previous 3D based method with ours. 
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4.3 Results Discussion 

Here, we will present the result of the prediction size using the estimated measurements. 

Also, by applying our method to variety of input image and see the final result of our 

system. We predicted the measurements for different pieces as upper part, lower part and 

full piece and we have compared the sizes with the true size of our clothes. 

From 4.2 performance evaluation, we have gotten the accuracy that manual system. This 

result came from some data that was measured from picture and from manual. 

From an image that’s height was 125 cm. Here, the different of two types of 

measurements are, 

Body parts  Image-based measurements Manual measurements 

Arms 35 cm 38 cm 

Chest 58 cm 52 cm 

Leg 92 cm 102 cm 

Waist 124 cm 108 cm 

Wrist 10 cm 12 cm 

 

 

Figure 4.3: Output skeleton and final result of our system 
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These are the difference with two types. And from these data we got these measurements 

and got 97.3% accuracy. As this is a machine and a robot can’t do always the accurate 

results. So, it is okay to get this percentage accuracy. 
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                                                 Chapter 5 

                                 Conclusion and Future Works     

        

5.1 Summary of the Study 

There is a lot of research work on this topic. Basically, first of all we are proposed a 

model for this project. We proposed an approach that aims to make a system that is a 

measurement system of human body. We have trailed many pictures and find out 

expected result which accuracy is much better about 97.3%. we used an algorithm which 

was SVM (Support Vector Machines) this algorithm usually used for machine learning. 

Body measurement system is needed for especially women and also for today’s digital 

work. Now-a-days there are many systems on this topic but this project that we have done 

is much user friendly and easy to use also its accuracy is much high. To implement the 

study, we used computer visions pre-trained algorithm to detect the human body in 

image. After detecting the body, we extract features by segmented the image into some 

parts and then determined the focal points of the body image. Then we had estimated the 

parts as arms, chest, leg, waist and wrist. From the result we get much accuracy of 

measurements. 

  

5.2 conclusion 

In this project, we have solved some problems that we have faced before as feeling 

uncomfortable in front of tailors also the manual system needs much time therefore in 

this system, we need only few seconds to measure the accurate measurements. We took 

help to make this project from many previous research papers and some machine 

learnings projects. Here, we present virtual pose dataset with 2D body image from 

multiple subjects under post deformation. The outcome that has accomplished is really 

encouraging. This system will consume time and also other problems that are important 

in present situation. This method will be sought after and will create in the future with 

some other works that some failure happens here in this project. We tried to help people 
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to make their life easier through this project. We applied our knowledge and ideas to 

create and successfully complete this project. 

 

5.3 Future Works 

As we all know technology is a smart way to get any kind of information that we needed 

in this technological world. Day by day people’s requirement through technology is 

getting increased. And by helping with technology these desires are being fulfilled. 

That’s why we develop this system in demands of tomorrow’s world. 

In future we want to develop this project with some extra features. We want to make this 

as a web application and then want to add some options of size with clothes, then people 

will easily understand, how the dress will look like if we use these measurements to make 

ant dresses, also from 97.3%. we will try to increase the accuracy to at least 99% as, 

machine can’t give us the actual result that a people can do but we can make the machine 

to give us much accurate result. So, these are our future challenges for this system.  

    

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

30 

©Daffodil International University 

 

REFFERENCES 

[1] Michael, N. (2005), “Artificial intelligence a guide to intelligent systems.” 

[2] Robert, C. (2014), “Machine learning, a probabilistic perspective.” 

[3] Gordon, G. (2004), “Support Vector Machines and Kernel Methods.” 

[4] Chandra, R.N. & Rochadiani, T. H. (2018, February). “Single Camera Body Tracking for Virtual Fitting 

Room Application.” In Proceedings of the 2018 10th International Conference on Computer and 

Automation Engineering. 

[5] Viola, P., &amp; Jones, M. (2001). “Rapid object detection using a boosted cascade of simple features.” 

In Computer Vision and Pattern Recognition, 2001. CVPR 2001. 

[6] Kumar, G., &amp; Bhatia, P. K. (2014, February). “A detailed review of feature extraction in image 

processing systems.” In Advanced Computing &amp; Communication Technologies (ACCT), 2014 Fourth 

International Conference on (pp. 5-12). IEEE 

[7] Mojarrad, M., & Kargar, S. (2013). “Measuring the main parameters of the human body in images by 

canny edge detector.” 

[8] Song, D., Tong, R., Chang, J., Wang, T., Du, J., Tang, M., &amp; Zhang, J. J. (2017, June). “Clothes 

Size Prediction from Dressed-Human Silhouettes.” In International Workshop on Next Generation 

Computer Animation Techniques (pp. 86-98). Springer, Cham. 

[9] F. Perbet, S. Johnson, M. Pham, and B. Stenger, “Human body shape estimation using a multi-

resolution manifold forest,” Proceedings of the IEEE Conference on Computer Vision and Pattern 

Recognition, pp.668-675, 2014. 

[10] Wong, C. (Ed.). (2017). “Applications of Computer Vision in Fashion and Textiles.” Woodhead 

Publishing 

[11] Girshick, R., Donahue, J., Darrell, T., &amp; Malik, J. (2014). Rich feature hierarchies for accurate 

object detection and semantic segmentation. In Proceedings of the IEEE conference on computer vision and 

pattern recognition (pp. 580-587) 

[12] Triatmoko, A. H., et al. 2014. “Penggunaan Metode Viola-Jones dan Algoritma Eigen Eyes dalam 

Sistem Kehadiran Pegawai.” In Jurnal EECCIS. Vol. 8 No 1, 41-46. 

[13] Elabid, A. E. A., Idris, F. E. A., &amp; Ahmed, K. O. D. (2009). “Development of Human Body 

Measurements Size System for Clothing.” Gezira Journal of Engineering and Applied Sciences, 4(2). 

[14] F. Perbet, S. Johnson, M. Pham, and B. Stenger, “Human body shape estimation using a multi-

resolution manifold forest,” Proceedings of the IEEE Conference on Computer Vision and Pattern 

Recognition, pp.668-675, 2014. 

[15] Kumar, G., &amp; Bhatia, P. K. (2014, February). “A detailed review of feature extraction in image 

processing systems.” In Advanced Computing &amp; Communication Technologies (ACCT), 2014 Fourth 

International Conference on (pp. 5-12). IEEE. 



 

 

31 

©Daffodil International University 

 

[16] Zhang, K., Zhang, L., Liu, Q., Zhang, D., &amp; Yang, M. H. (2014, September). “Fast visual 

tracking via dense spatio-temporal context learning.” In European Conference on Computer Vision (pp. 

127-141). Springer, Cham. 

[17] Divivier, A. and Trieb, R. and Ebert, A. and Hagen,H. and Grob, C. and Fuhrmann, A. and Luckas, 

V.and Encarnacao, J.L. and Kirchdorfer, E. and Rupp,M. and Vieth, S. and Kimmerle, S. and Keckeisen, 

M.and Wacker, M. and Straber, W. and Sattler, M. andSarlette, R. and Klein, R. 2004. “Virtual try-

on:Topics in realistic, individualized dressing in virtualreality.” Fraunhofer 

Publica[http://publica.fraunhofer.de/oai.har] (Germany) 

[18] M. Kabalin et al., “Body mass index, waist circumference and waist-to-hip ratio: Which 

anthropometric indicator is better predictor for the hypertension development in women population of the 

island Cres,” Coll. Antropol., vol. 36, no. 2, pp. 363–368, 2012. 

[19] N. I. for H. and Clinical, “Obesity: the prevention, identification, assessment and management of 

overweight and obesity in adults and children.,” Heal. (San Fr., no. December, pp. 1–84, 2006. 

[20] R. Sehgal, R. Gupta, and N. Anand, “Automatic Extraction of 3d Body Measurements from 2d Images 

of a Female Form,” vol. 5, no. 3, pp. 7–17, 2018. 

[21] P. R. Apeagyei, “Application of 3D body scanning technology to human measurement for clothing 

fit,” Int. J. Digit. Content Technol. its Appl., vol. 4, no. 7, pp. 2–9, 2010. 

[22] Y. L. Lin and M. J. J. Wang, “Automatic feature extraction from front and side images,” 2008 IEEE 

Int. Conf. Ind. Eng. Eng. Manag. IEEM 2008, vol. 2012, no. December, pp. 1949–1953, 2008. 

[23] J. Cheng, S. Zheng and X. Wu, “Structured light-based shape measurement system of human body,” 

Advances in Artificial Intelligence. LNCS, vol. 7106, pp. 531-539, 2011.  

[24] C. Rother, V. Kolmogorov and A. Blake, “GrabCut: interactive foreground extraction using iterated 

Graph Cuts,” ACM Transactions on Graphics, vol. 23, no. 3, pp. 309-314, 2004 

[25] Dr Nicola D' Apuzzo, 2007. 3d Body Scanning Technology for Fashion and Apparel Industry. 

[26] Ikiz, Y., J.P. Rust, W.J. Jasper and H.J. Trussell, 2001. Jae Yun Jaung and Seong Hun Kim, 2001. 

“Fiber Length Measurement by Image Processing,” Computer Vision and Fuzzy Rule Textile Research 

Journal, 71: 905. 

[27] Syed Ashiqur Rahman and Donald Adjeroh. “Surface-based body shape index and Its relationship with 

all-Causeause mortality”. PloS one, 10(12): e0144639, 2015. 

[28] Charles R Qi, Hao Su, Kaichun Mo, and Leonidas J Guibas. Pointnet: “Deep learning on point sets for 

3D classification and segmentation.” In Proceeding of the IEEE Conference of Computer Vision and 

Pattern Recognition, 2016. 

[29] Jamie Shotton, Andrew Fitzgibbon, Mat Cook, Toby Sharp, Mark Finocchio, Richard Moore, Alex 

Kipman, and Andrew Blake. “Real-time human pose recognition in parts from single depth images.” In In 

Proc. of Computer Vision and Pattern Recognition, 2011, 2011. 

 



 

 

32 

©Daffodil International University 

 

 


