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ABSTRACT

In recent years, there is a demand for 3D content for computer graphics, communications, and virtual 
reality. 3D modelling is an emerging topic that is applied in so many real-world applications. The images 
are taken through camera at multiple angles and medical imaging techniques like CT scan and MRI are 
also used. From a set of images, intersection of these projection rays is considered to be the position for 
3D point. This chapter discusses the construction of 3D images from multiple objects. Various approaches 
used for construction, triangulation method, challenges in building this model, and the application of 
3D models are explained in this chapter.

INTRODUCTION

There is an essential need for generating 3D models from multiple images in movie industry, gaming and 
in mapping. Creating a three dimensional model from group of images is called 3D construction from 
multiple images. When an image is projected from a 3D scene onto a 2D view, the depth of the image 
is lost. To perform this reverse process of obtaining 2D from 3D images, image point for a specific im-
ages ie., line of sight has to be found. But it is impossible to determine which point is the line of sight 
for a specific image. If two images are present then the intersection of two projections is found to be the 
position of 3D point. The process used to find this intersection of projection is called as triangulation. 
The important task for this process is to find the relation between multiple views which delivers the 
information that corresponds to set of points that contain the structure related to poses and calibration 
of the camera.

The significance of 3D images is highly visible in computer graphics, virtual reality and communi-
cations. The traditional system that is used for constructing 3D images results in high cost and cannot 
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satisfy the need of new application. This gap is filled with the use of digital mapping facilities. Recently, 
various approaches are developed to extract three dimensional images from sequence of images.

The sequence of processing steps involved in converting multiple 2D images into 3D model is as 
follows.

(i)  Depth determination: This step involves in finding the missing depth component from any 3D 
image. The matching position of two images can then be triangulated in 3D space. Finding this 
matching position is the biggest challenge in depth determination.

(ii)  Registration: Multiple depth maps are combined and final mesh is created by calculating the depth 
and projection out of camera.

(iii)  Material Application: This step involves in applying the colour from original photographs to the 
mesh.

In late decades, there is an important urge for 3D content for personal digital assistant graphics, virtual 
reality and communication, triggering a need in elaboration for the requirements. Many current systems 
for constructing 3D models are built over specialized hardware (e.g. audio sound system) bring about 
a steep cost, which cannot answer the specification of new applications. This defoliated area stimulates 
the act mutually regard to digital imaging facilities (like a camera). Moore’s law furthermore tells us that 
more fields can be done in software. Affine factorization approach is used to recognize 3D from image 
sequences. However, the chief ingredient of orthographic outlook is an important limitation about system.

The difficulty of converting multiple 2D images into 3D model consists of a chain of processing steps. 
Autocalibration or self-calibration is an traditional approach, in which camera proposition and param-
eters are recovered sooner, for rigidity, then structure is well calculated. Two methods implementing this 
subject are presented as follows, Kruppa equations and Mendonca and cipolla. Another way of doing 
Startification consists of Projective reconstruction, Afffine reconstruction and Euclidean reconstruction. 
The concept of 3D models has been a popular research topic earlier for a long time now, and important 
advance has literally been made as a result of the early days. Nonetheless, the research society is well 
observant of the specific that still for all practical purposes remains subsequent done.

There is a wide variety of techniques for creating 3D models, but limited to the geometry and mate-
rial characteristics of the object or scene, a well-known technique may be much better qualified than 
another. For concrete illustration, untextured objects are illusion for traditional stereo, but too much 
texture may interfere by the whole patterns of structured-light techniques. Hence, a well-known method 
can be developed to deal with the variability of objects — e.g., in a museum — to be modeled. As a 
case of picture, having to model the realized collections of different museums is a useful investigation 
aspect to visualize about, as it poses large amount of the unanswered challenges, constantly all at once. 
Another trend is 3D city modeling, which has all of a sudden grown in importance everywhere the last 
years. It is another extreme in terms of demand under which report have to be captured, in that cities 
describe an absolutely uncontrolled and considerable environment. Also in that application aspect, 
multiple problems remain to be resolved.

Given the above considerations, the 3D reconstruction of shapes from infinite, uncalibrated images 
are one of the practically promising 3D acquisition techniques. In terms of taxonomy of techniques, self-
calibrating structure-from-motion is a passive, multi-vantage point strategy. It offers valuable degrees 
of power in that one can easily move a camera around an object or scene. Most people have a camera 
and recognize how to handle it. Objects or scenes can be small or large, assuming that the optics and 



 

 

12 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/emerging-trends-in-3d-image-reconstruction-

and-modeling/254589

Related Content

Non-Linear Analysis of Heart Rate Variability and ECG Signal Features of Swimmers from NIT-

Rourkela: A Case Study
Anupama Ray, Suraj Kumar Nayak, Biswajeet Champaty, D. N. Tibarewalaand Kunal Pal (2017).

Computational Tools and Techniques for Biomedical Signal Processing (pp. 56-75).

www.irma-international.org/chapter/non-linear-analysis-of-heart-rate-variability-and-ecg-signal-features-of-swimmers-

from-nit-rourkela/162860

Search Space Reduction in Biometric Databases: A Review
Ilaiah Kavati, Munaga V. N. K. Prasadand Chakravarthy Bhagvati (2018). Computer Vision: Concepts,

Methodologies, Tools, and Applications  (pp. 1600-1626).

www.irma-international.org/chapter/search-space-reduction-in-biometric-databases/197016

Scale Space Co-Occurrence HOG Features for Word Spotting in Handwritten Document Images
C. Thontadariand C. J. Prabhakar (2016). International Journal of Computer Vision and Image Processing

(pp. 71-86).

www.irma-international.org/article/scale-space-co-occurrence-hog-features-for-word-spotting-in-handwritten-document-

images/171132

Three-Dimensional Face Shape by Local Fitting to a Single Reference Model
Rubén García-Zurdo (2014). International Journal of Computer Vision and Image Processing (pp. 17-29).

www.irma-international.org/article/three-dimensional-face-shape-by-local-fitting-to-a-single-reference-model/111473

Visualizing the Future of Marketing: A Review of Image Processing Techniques and Their

Implications for Marketing Management
Ganesh Waghmare, Nishant Tyagiand Anshuman Vijay Magar (2023). Handbook of Research on Thrust

Technologies’ Effect on Image Processing (pp. 463-475).

www.irma-international.org/chapter/visualizing-the-future-of-marketing/328049

http://www.igi-global.com/chapter/emerging-trends-in-3d-image-reconstruction-and-modeling/254589
http://www.igi-global.com/chapter/emerging-trends-in-3d-image-reconstruction-and-modeling/254589
http://www.irma-international.org/chapter/non-linear-analysis-of-heart-rate-variability-and-ecg-signal-features-of-swimmers-from-nit-rourkela/162860
http://www.irma-international.org/chapter/non-linear-analysis-of-heart-rate-variability-and-ecg-signal-features-of-swimmers-from-nit-rourkela/162860
http://www.irma-international.org/chapter/search-space-reduction-in-biometric-databases/197016
http://www.irma-international.org/article/scale-space-co-occurrence-hog-features-for-word-spotting-in-handwritten-document-images/171132
http://www.irma-international.org/article/scale-space-co-occurrence-hog-features-for-word-spotting-in-handwritten-document-images/171132
http://www.irma-international.org/article/three-dimensional-face-shape-by-local-fitting-to-a-single-reference-model/111473
http://www.irma-international.org/chapter/visualizing-the-future-of-marketing/328049

