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Abstract 
Anthropometry is the study of human body measurements and is very important for fields 
like ergonomics, clothing design, and healthcare. Usually, people measure the body manually, 
but this method is slow and takes a lot of effort. While 3D body scanners are better and faster, 
they are also very expensive for many users. This paper provides an engineering review of the 
Microsoft Kinect as a low-cost alternative for global anthropometry. We discuss the changes 
from Kinect v1 to Azure Kinect, specifically on the sensor accuracy and how it detects body 
joints. This review is useful for researchers and small companies that need 3D body data but 
have a small budget. Overall, this study shows that the Kinect system is still an effective and 
cheap tool for digital anthropometry today. 
Keywords: Microsoft Kinect, 3D Body Scanning, Digital Anthropometry, Ergonomics, Time-of-
Flight 
 
Introduction 
Anthropometry is about measuring the physical parts of the human body, and it is essential 
for modern product design and health checking. Today, with the growth of online shopping 
and digital health, industries need digital body data more than ever. However, traditional 
manual methods using measuring tapes are no longer enough because they are slow and can 
have many human errors. Also, measuring by hand requires physical contact, which some 
people might find uncomfortable. 
 
Although high-end 3D body scanners are the best solution, the price is too high for many small 
businesses and researchers. Because these scanners can cost tens of thousands of dollars, 
many people cannot afford this technology. This is why we need to look at cheaper 
alternatives. The Microsoft Kinect was originally for video games, but it became popular for 
research because it can do 3D scanning at a very low price. 
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This review is important because it looks at the technical side and the practical use of the 
Kinect system from the early versions until now. By looking at its performance, this paper 
explains why the Kinect is a reliable tool for body measurement globally. 
 
Significance of the Study 
This study on the Microsoft Kinect for anthropometry is important for several groups. First, 
for academic researchers, it shows that a cheap sensor like Kinect can be a good scientific tool 
for collecting data without needing big research grants. Second, for the clothing industry, this 
review helps them understand how to use Kinect for "virtual fitting rooms." This can help 
customers find the right size when shopping online and reduce the problem of returning 
clothes. 
 
Besides that, this technology is also helpful for public healthcare. Since the Kinect is portable 
and easy to carry, it can be used for health screenings in rural areas, such as checking for 
obesity or spinal problems in children. This shows that we can solve real-world problems using 
existing technology without spending too much money. 
 
From Manual Measurements to 3D Scanning 
Manual anthropometry involves touching the subject and measuring parts of the body one 
by one (Wang, 2011). It is accurate for simple lengths, but it is hard to measure thousands of 
people this way (Ntintakis et al., 2019). 
 
3D body scanning changed this by using light to create a "point cloud" of the body surface. 
This is very fast and can capture complex shapes. However, many professional 3D scanners 
are expensive and require the subject to wear tight clothes, which can be awkward for some 
people (Park et al., 2024). The Microsoft Kinect solved these problems by being portable and 
much more affordable. 
 
Technical Architecture of the Kinect Sensor 
How it Works: Structured Light vs. Time-of-Flight (ToF) 
The first Kinect (v1) used "structured light." It projected infrared dots and calculated depth 
based on how the dots were distorted. However, this didn't work well in sunlight. Newer 
versions, like Kinect v2 and Azure Kinect, use "Time-of-Flight" (ToF) technology. These sensors 
measure how long it takes for light to bounce back, which is more accurate and works better 
in different lighting (Sosa-León & Schwering, 2022; Wang et al., 2024). 
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Table 1 
Technical specifications of Microsoft Kinect sensor versions 

Feature Kinect v1 Kinect v2 Azure Kinect 

Technology Structured Light 33 Time-of-Flight (ToF) 4 Advanced ToF 5 

Depth Resolution 320 x 240 6 512 x 424 7 Up to 1024 x 1024 8 

RGB Camera 640 x 480 (SD) 9 1920 x 1080 (HD) 10 3840 x 2160 (4K) 1111 

Main Strength Very cheap 12 Good for general use 13 High precision 1414 

 
Figure 1: Comparison of depth map resolution and point cloud density between Kinect v1, 
v2, and Azure Kinect (Tölgyessy et al., 2021). 
 
Skeletal Tracking  
 The Kinect is not just a camera; it has a Software Development Kit (SDK) that can "see" a 
human skeleton. The Azure Kinect can track 32 body joints in real-time (Wang et al., 2024). 
This allows the computer to calculate arm lengths, leg lengths, and posture without needing 
any physical markers on the person (Horejsi et al., 2012). 

 



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN BUSINESS AND SOCIAL SCIENCES 
Vol. 1 6 , No. 2, 2026, E-ISSN: 2222-6990 © 2026 

957 

Figure 2: The 32-joint skeletal tracking architecture provided by the Azure Kinect SDK for 
automated anatomical landmark detection (Wang et al., 2024). 

 
Data Capture and Processing Methods  
To get good body scans, researchers use different setups. Some use one sensor and a rotating 
platform so the person can be scanned from all sides (Krzeszowski et al., 2023). Others use 
three or more sensors to capture the whole body at once (Park et al., 2024). 
The raw data comes out as a "point cloud," which needs to be cleaned and aligned using 
computer algorithms like ICP (Park et al., 2024). Some new methods even allow the computer 
to estimate the body size even if the person is wearing normal clothes (Park et al., 2024). 
 
Performance and Accuracy 
 Is the Kinect accurate enough? Studies show that for many body segments, the Azure Kinect 
results are very close to medical X-ray scans (DXA) (Wang et al., 2024). It has a high correlation 
(above 0.85) for limb lengths. It is also 96% accurate in detecting body orientation (Sosa-León 
& Schwering, 2022). 
 
Limitations to Consider  
There are a few things to be careful about: 
• Heat Issues: Sensors like the Azure Kinect need to "warm up" for about 40 to 50 minutes 

to get the most stable results (Tölgyessy et al., 2021). 
• Occlusion: If one body part is hiding another (like sitting down), the sensor might lose the 

data. 
• Fixed Proportions: This is the biggest problem. The software often assumes everyone has 

the same body proportions (e.g., if you are tall, your arms must be a certain length) (Wang 
et al., 2024). This means it might not see small differences between different people. 

 
Global Applications  
The Kinect is used in many industries. In ergonomics, it is 250 times cheaper than professional 
motion capture systems (Horejsi et al., 2012). It helps designers check if a worker’s posture is 
safe using tools like RULA or OWAS. 
 
In the apparel industry, it helps people find the right size of clothes (Rissiek, 2025). In 
healthcare, it is used to check for back problems like scoliosis without using harmful X-rays 
(Roy et al., 2019). It has even been used for facial mapping in dental work with very small 
errors (Junqueira-Júnior et al., 2019). 
 
Discussion: The Role of Kinect in Anthropometry  
Based on our review, the Kinect system has clear strengths and weaknesses, as shown in the 
table below: 
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Table 2 
Comparison of advantages and disadvantages of Kinect-based anthropometry 

Advantages Disadvantages 

Low Cost: Much cheaper than lab-grade 
scanners (Horejsi et al., 2012). 

Less Precision: Not as accurate as sub-
millimeter laser scanners. 

Speed: Can scan a person in seconds. 
Software Bias: Assumes standard body 
proportions (Wang et al., 2024). 

Portability: Can be used in offices or clinics, 
not just labs. 

Light Sensitivity: Does not work well in 
bright sunlight17. 

Scan with Clothes: Can estimate body shape 
under clothing (Park et al., 2024). 

Occlusion: Hard to scan hidden body parts. 

 
In summary, the Kinect is not a total replacement for expensive scanners. However, it is a 
"good enough" tool for many jobs. It is perfect for fast prototyping, teaching, and collecting 
data from many people where you don't need millimeter-level accuracy. 
 
Conclusion 
The Microsoft Kinect has democratized 3D scanning. It has made body measurement fast, 
easy, and cheap for designers and researchers all over the world. While it has some software 
limitations, it is still a powerful tool for ergonomics and product design. In the future, better 
AI will likely fix the current problems, making it even more accurate for different populations. 
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