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Abstract 

An inspection system based on vision technology was developed to identify defects on the 
surface of a metal part produced by a casting process. In the proposed methodology, binary 
images of the bright and dark regions of the surface are first obtained. Connected components 
of these images are processed to find the shadows originated from defects. The algorithm to 
process the binary images was implemented on a Jetson TK1 board, and programmed in 
CUDA. The setup performs the computation in 900 ms for images of 5 megapixels, and the 
connected components algorithm is three times faster compared to commercial software 
running on a CPU. The parameters to find the shadows are independent of the field of view and 
resolution, i.e., the quantities that relate the two binary images can be expressed in pixels.  
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1. Introduction 

The quality of the surface of castings is important for many applications. Manufacturers routinely 
check for surface defects.  Vision systems have been used for the characterization of metallic 
parts [1–4]. Images are processed with a variety of analytical techniques to recognize features 
of the surface, or the geometry of a part [5–7]. These systems have been used to identify color 
variations, or the presence/absence of geometry. The measurement of height of defects has not 
been addressed. 

The work presented in this article relies on a vision system technology to detect defects on a 
metal part produced by die casting. In the proposed set up, light is directed to the metal surface 
and a grayscale image is obtained by a camera. The information is sent via USB to a Jetson 
TK1 GPU board with 192 cores running Ubuntu Linux. In the current configuration, a 1.3 
megapixels camera and 0.1X lens are used to obtain images with a 48 mm x 36 mm field of 
view, and a 36 µm/pixel resolution. Another camera with 5 megapixels and 0.5X lens has also 
been used to obtain images with a 17.6 mm x 13.2 mm field of view, and 6.9 µm/pixel 
resolution. The Jetson board was connected to a PC running Nvidia nsight to allow cross 
compilation. OpenCV [8] for Tegra was installed to access computer vision functions, and 
flycapture SDK was used to control the cameras. 

2. Method for image analysis 

Grayscale images are obtained with the setup and the data is stored in a matrix. Binary images 
of the dark and bright areas are obtained by applying a threshold operation. The binary images 
have connected components that provide useful information [9–11]. There are several 
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