3D SCANNER
SONAM PRIYA, NISHA KUMARI, RICHA KUMARI
Dr. K.K LAVANYA, Dr. VISHAL SHRIVASTAVA, Dr. AKHIL PANDEY
Department of Computer Science & Engineering, Student of Computer Science Engineering 
Arya College of Engineering & I.T. India, Jaipur 
krishankantlavania@aryacollege.in, vishalshrivastava.cs@aryacollege.in, akhil@aryacollege.in ,
sonampriya6465@gmail.com, tiwariricha573@gmail.com ,  nishasingh0223@gmail.com
1





5

1. ABSTRACT

[bookmark: _GoBack]This research paper suggests a paradigm-shifting 3D scanner with an IR Sharp Sensor that can scan objects of any dimensions. High-end scanner hardware ensures accurate measurement, and realistic and accurate 3D modelling is facilitated by IR Sharp Sensor. Data storage using micro-SD ensures easy access on computers and provides easy-to-use visualization. Compatibility with online shopping websites provides customers with a complete view of products through 360-degree viewing for a better online shopping experience. Also, the ability of the scanner is enhanced to create virtual worlds for experience and simulation. This research works towards popularizing 3D scanning technology through the integration of hardware innovation, software coding, and various applications.
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       2. INTRODUCTION

1. Introduction to 3D Scanning
3D scanning is the procedure of capturing the physical form and look of an object through the digitization of its geometric details into a digital 3D model. The procedure has come a long way in terms of development, from basic manual measurement to advanced automated systems that produce extremely precise digital models. The need for 3D scanning in sectors like healthcare, manufacturing, entertainment, and cultural heritage has driven quick developments in hardware and software.

2. Technological Methods in 3D Scanning
a) Laser Scanning
Laser scanning is one of the most popular methods in 3D scanning because it is accurate and can record complex geometries. It does this by projecting a laser beam towards an object and recording the time taken for the beam to bounce back, so the system is able to calculate the object's distance. Laser triangulation and time-of-flight (ToF) are two essential techniques in laser scanning. Laser-based systems provide high accuracy, and as Rusu and Cousins (2011) state, are especially suitable for large-scale object scanning, e.g., construction and archaeology.

b) Structured Light Scanning
Structured light scanning involves a projector to project a sequence of patterns of light on the surface of the object. These patterns' distortion is observed using cameras for reconstruction of the 3D surface. According to Zhang et al. (2009), this technique is able to perform high-resolution scanning and is of benefit when precise details of surface textures need to be captured. Structured light scanners find industrial uses and in quality control where fine detail and precision are very important.

c) Photogrammetry
Photogrammetry, using photographs to produce 3D models, is now an affordable method for 3D scanning. It requires taking several images of an object from many sides and then using software to combine the images into a 3D model. While photogrammetry may not be as precise as laser or structured light scanning, it provides a cheap and comparatively simple way to make 3D models. Westoby et al. (2012) show its use in cultural heritage conservation, where photogrammetry allows a non-destructive process for digitizing artifacts and monuments.

d) LiDAR (Light Detection and Ranging)
LiDAR employs laser pulses to scan and compute distances, as with classical laser scanning but with the advantage that a broader area can be captured. LiDAR is frequently employed for mapping vast areas, such as in forestry, terrain modeling, and archaeology. In Vosselman and Maas's (2010) study, LiDAR was discovered to be very useful for large-scale landscape surveys as it is very fast and capable of recording both dense and sparse point clouds with high accuracy.

3. Advances in 3D Scanning
a) Real-Time 3D Scanning
With advancements in powerful computing platforms and the betterment of scanning algorithms, real-time 3D scanning is achievable. Real-time scanning enables one to see the model while scanning, offering real-time feedback and minimizing post-processing requirements. Real-time scanning technology has been used in interactive uses like augmented reality (AR) and virtual reality (VR), where environment scanning in real-time improves the user experience (Song et al., 2019).

b) Consumer and Portable 3D Scanners
In the last few years, the advancement of low-cost, handheld 3D scanners has brought this technology within the reach of consumers. Such scanners, usually founded on structured light or photogrammetry, have been used in gaming, home DIY, and medical applications. Devices such as the Microsoft Kinect have created new opportunities for 3D scanning by allowing consumers to scan objects or even their own bodies using low-cost hardware (Azuma, 2015).

c) Enhanced Algorithms and Software
The functioning of 3D scanners relies significantly on the algorithms employed for data processing. Advances in data processing algorithms, such as noise filtering algorithms, mesh reconstruction algorithms, and texture mapping algorithms, have greatly enhanced the quality and applicability of 3D scanning systems. Some of the key developments, like Iterative Closest Point (ICP) algorithms and Poisson Surface Reconstruction, have made more efficient and precise alignment and reconstruction of 3D models possible (Rusinkiewicz et al., 2001).

4. Uses of 3D Scanning
3D scanning technologies have been used in many fields, such as but not limited to:

a) Medicine and Healthcare
3D scanning is applied in medical applications including prosthetics, surgical planning, and diagnostics. For instance, 3D scans of patient anatomy enable the production of customized prosthetics and implants (Mazzoni et al., 2018). In dentistry, intraoral 3D scanners are utilized to produce digital impressions for crowns and aligners (Barrett et al., 2019).

b) Manufacturing and Industrial Design
In manufacturing, 3D scanning is used in reverse engineering, where objects are scanned and converted into 3D CAD models. This is used to enhance product designs and quality control (Tao et al., 2011). Scanning is also used in monitoring manufacturing processes to ensure that products are in accordance with their design specifications.

c) Preservation of Cultural Heritage
3D scanning has played a crucial role in the conservation of cultural heritage by allowing historical artifacts, sculptures, and monuments to be digitized. The digital models can be employed for restoration, virtual museums, or the production of replicas. Research by Koutsou et al. (2014) illustrates the efficiency of 3D scanning in the preservation of archaeological sites and the protection of cultural artifacts from degradation.


   4. OBJECTIVES

The primary objectives of a 3D scanner are to accurately capture the shape, size, and surface details of objects or environments, creating precise digital models. These models facilitate applications such as reverse engineering, design validation, and rapid prototyping in manufacturing. 3D scanners are also used for customization and personalization, including in healthcare (e.g., prosthetics) and fashion. They aid in quality control by ensuring products meet design specifications. Additionally, 3D scanning preserves cultural heritage through digital archiving and enables the creation of virtual environments for augmented reality (AR) and virtual reality (VR) applications, enhancing interactive experiences.




        5. CHALLENGES

Although 3D scanning technology has numerous advantages, it is not without its challenges. Scanning speed, accuracy of data, and the complexity of scanning certain types of surfaces (e.g., reflective or transparent surfaces) are still major obstacles. Large-scale applications also need enormous computational resources for processing data, making high-end 3D scanning systems less accessible.

                  6.FUTURE SCOPE

The future application of 3D scanners has the potential to change many industries through the push of technology, AI, and machine learning. In medicine, 3D scanning will allow for more personalized treatments, such as custom prosthetics, implants, and surgical planning, with better patient outcomes. In manufacturing, real-time 3D scanning will make quality control easier, eliminate errors, and allow for quick prototyping, making production processes more efficient. Combining 3D scanning with AI will enable automatic error correction and data refinement, further improving accuracy of scanned models.

As scanners become more portable and affordable, their use will extend into consumer markets, such as customized products in fashion, fitness, and home decor. Scanning with smartphones and wearables will democratize 3D scanning, making it easier for individuals and small companies to access. In construction, 3D scanning will be a key factor in building digital models of structures and infrastructure, for design, renovation, and upkeep.

Moreover, 3D scanning will promote cultural heritage conservation, enabling the digital preservation of historical sites and artifacts. The technology will also boost applications in environmental monitoring, archaeological digs, and the automotive sector, opening the door to more efficient, sustainable, and tailored solutions in many industries.

                                                6.CONCLUSIONS
The development of the new 3D scanner using an IR Sharp Sensor is a major breakthrough in many fields, including manufacturing, architecture, and entertainment. The use of the latest hardware components by this advanced scanner guarantees accurate measurements and capture of depth information, giving rise to realistic and detailed 3D models. The smooth storage of the recorded data on a micro-SD card makes easy access and transferring to laptop or computer devices easier, providing a friendly interface for visualizing 3D objects. In addition, the association of the 3D scanner with e-commerce websites, giving potential buyers the ability to navigate products in-depth through 360-degree viewing, makes online shopping more effective by allowing for thorough knowledge of product features. Also, the discovery of virtual environment simulation through 3D modeling principles enables rendering digitized replicas inside immersive environments for providing realistic presentation for various purposes and simulations. Through integration with hardware innovation, software innovation, and integration into e-commerce as well as 3D modeling, this discovery in 3D scanning technology holds the key to new designs, analysis, and presentation in opening up the way to faster development in such industries. The outcome is a strong and effective 3D scanner able to scan objects in three dimensions, facilitating realistic visualization and immersive experiences beyond conventional boundaries.
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