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Analysis of Digital Vision Measurement Resolution by Influence Parameters

7 % 91 Kim, Kwang-Yeom 71 # {2 Kim, Chang-Yong
°o] & X3 lee, Seung-Do o] A <l4 Lee, Chung-In

Abstract

This study has reviewed the applicability of displacement measurement by using a digital vision technique based on
typical photogrammetric methods. In this study, a series of experimental measurements have been performed in order
to improve the accuracy of digital vision measurement by establishing criteria of factors of various vision measurements.
It is found that the digital vision measurement tends to show higher accuracy as the image size (resolution) and the
focal length become larger and the distance to an object becomes closer. It is also observed that measurement error
decreases with processing as many images as possible in various angles. Applicability on high-resolution displacement
measurement is proved by applying the digital vision measurement developed in this study to a large scale loading

test of concrete lining.
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Fig. 1. Principle of 3D-reconstruction by using spatial intersection,
homologous points and known interior and exterior
orientations of the cameras
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Table 1. Typical influence parameters for digital vision

Parameter Effect
type of light shape & color of object
distance between lens and

focal tength

sensor
. : number of pixels for expression
image size .

of object
diaphragm adjustment of amount of light

(amount of acquired light) into lens

correction of color distortion

hit
white balance due to type of light

1ISO how fast camera get light
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Table 2. Specification of high resolution digital camera (Nikon D2X)
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Fig. 2. Basic arrangement for field test to determine the
accuracy of digital vision measurement (1~ @ : coded
target for control points, L-R : scale bar for measure-
ment, SC_L-SC_R : standard scale bar)

Image Sensor(CCD)

Size : 23.7 x 15.7mm

Record Format

JPEG(Exif Ver. 2.1}, RAW / DCF, DPOF

Max. Image Size

4,288 x 2,848(pixels)

Imgae quality mode

JPEG(fine / normal / basic), TIFF

Area of Coverage(mm)

38~155

Color Mode sRGB, Adobe RGB, sYCC
Shutter Speed 30 ~ 1/8,000 sec, Bulb
Minimum Focal Length General : 30cm, Macro @ 2cm
ISO 100 ~ 800
Size/Weight 156x158x80mm/1.2kg

Table 3. Specification of lens for D2X (Nikkor AF-S DX ED 17-55mm F2.8G (IF) )

Focal Length

17mm ~ 55mm

Angle of View 28° ~ 79°
Lens Iris F/2.8
Lens Scale Factor 1/5
Minimum Distance to Object 0.36m
Filter Diameter 77mm

Size(Diameter x Length)/Weight)

85.5x110.5mm/755¢
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Fig. 3. 3D reconstruction of the test field. 20 points are used for
the exterior orientations
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Fig. 10. Image width in world coordinate system depending on the distance to object (focal lenth = 55, number of images = 6)
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Fig. 11. Measured length of scale bar depending on the distance
to object (focal length = 55, number of images = 6)
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Table 4. Precision of 3D digital vision monitoring

Resolution Max. error Mean error Variance
{mm/pixel) (mm) {mm) {mm)
0.01 0.76 0.42 0.06
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