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A novel contactless approach for calculating volumes of objects
Karami, A. *!, sousouni, B. %, Hosseininaveh, A. ®

1,2- Ms.c student of photogrammetry in Department of Photogrammetry and Remote Sensing Faculty of
Geodesy and Geomatics Engineering K.N.Toosi University of Technology, Tehran, Iran

3- Assisstant professor in Department of remote sensing & photogrammetry, Geodesy &Geomatics
Faculty, K.N.Toosi University of Technology

Abstract

Calculating cut and fill volume is necessary for many engineering fields. Although this can be done by
classical methods, the accuracy is highly dependent on the number of collected points on the object. More
points require higher cost and time. In addition, collecting surveying points might be difficult, dangerous
or impossible sometimes. Therefore, the classic surveying method is not always applicable to calculate
cut and fill volume. In this research, a simple and precise approach is presented which doesn’t need
surveying tools. A set of images are acquired from the object with a cell phone camera. Then, a real
scaled dense cloud is generated using computer vision techniques such as structure from motion and
multi-view dense matching which have been implemented in different softwares. Additional and noisy
points are removed and a mesh is built. The volume is then calculated using cross sections with arbitrary
distances. To evaluate the method, 3D models of two objects were generated and the volumes were
calculated by classical surveying method, novel method developed in the well-known Agisoft Photoscan
software, and the proposed method. Comparing results with real values showed that the accuracy of this
method with respect to surveying approach and Agisoft software are %9.23 and %16.92 respectively.

Keywords: close range photogrammetry, cut and fill volume, 3D modelling
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