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Abstract :

In this paper, we propose an improved single view metrology (SVM) algorithm to

accurately measure the height of objects. In order to accurately measure the size of objects,

vanishing points have to be correctly estimated. There are two methods to estimate vanishing

points. First, the user has to choose some horizontal and vertical lines in real world. Then, the

user finds the cross points of the lines. Second, the user can obtain the vanishing points by
using software algorithm such as [6-9]. In the former method, the user has to choose the lines
manually to obtain accurate vanishing points. On the other hand, the latter method uses software

algorithm to automatically obtain vanishing points.

In this paper, we apply image resizing and

edge sharpening as a pre-processing to the algorithm in order to improve performance. The

estimated vanishing points algorithm create four vanishing point candidates:

two points are

horizontal candidates and the other two points are vertical candidates. However, a common image

has two horizontal vanishing points and one vertical vanishing point. Thus, we eliminate a

vertical vanishing point candidate by analyzing the histogram of angle distribution of vanishing

point candidates. Experimental results show that the proposed algorithm outperforms conventional

methods, [6] and [7]. In addition, the algorithm obtains similar performance with manual method

with less than 5% of the measurement error.
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Fig. 3 Estimating vanishing points algorithm
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Fig. 7 Object size measurement method using
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Fig. 6 Histogram of vanishing points
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Table 1. Size measurement results on test

image 1
Measured height(mm) /error(%)

Actual

height

(mm) | Manual [6] [7] Przgos
Object

1

(refere 1080
nce)

Object 2390 2227.4/12118/8.(2222.7/12219.7/
2 3.9 7 4.2 4.3
Object 1003 990.3/1.1936.4/6|1023.5/|966.7/3
3 3 .6 2.0 .6
Object 1730 1702/1.|1656.8/|1814.9/|1724.8/
4 6 4.2 4.9 0.3
Object 1410 1346.2/|1317.3/|1565.4/|1422.1/
5 4.5 6.6 11.0 0.8

H 11z M 6= 20164 128 365

a9 8. Ad oA 1

Fig. 8 Test image 1
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Fig. 9 Test image 2
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Fig. 10 Test image 3
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Table 2. Size measurement results on test

image 2
Measured height(mm) /error(%)

Actual

height

(mm) | Manual [6] [7] Przgos
Object

1

(refere 2230
nce)

Object 1205 1189.3/|1107.6/|1055.8/| 1154.5/
2 1.3 8.1 12.4 4.2
Object 2930 2212.2/12100/5.|2273.9/12229.1/
3 0.8 8 2.0 0.4
Object 1100 1075.2/|1121/1.|1059.2/|1092.3/
4 2.5 9 3.7 0.7
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Table 3. Size measurement results on test

image 3

Measured height(mm) /error(%)

Actual
height
(mm)

Propos

(6] (7]

Manual

Object
1
(refere
nce)

Object 2169.5/
2 0.9 1.6

Object 1198.4/|1177/1.
3 0.1 9

2100

2114.4/(2123.4/

1.2

1156.0/
3.7

2120.7/
1.4

1188.1/
1.0

[61<F [7]e] W]
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