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Abstract

The interest in 3-dimensional information and its practical use are rapidly increasing and thus some goods with
stereoscopic views are being released. Mobile phones, unlike other units, are being closely utilized in everyday life
and their applications are undoubtedly limitless. In this study, taking photographs with the stereo-camera of mobile
phones has been accomplished and also the possibility of getting the quantitative information has been examined. In
addition, this study aims to evaluate the quantitative practical use of mobile phones, evaluating the accuracy of the
obtained quantitative information. Thus, interior orientation parameters were decided through the calibration of the
lens of two cameras equipped with mobile phones. Using the determined interior orientation parameters, the
3-dimensional coordinates on the targets of the test field were calculated and then compared with precisely observed
coordinates. Moreover, the performance of the orientation on the arbitrary building resulted in the standard deviation
of X =+0.0674m, Y=+0.25319, and Z=+0.4983m. The result also shows that the plot is possible. As a result, smart
phones could be utilized for the acquisition of the quantitative information at close range and small measurement in
which the high-accuracy on the basis of centimeters is not required.
Keywords : Smart Phone Stereo Camera, Lens Self Calibration
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Figure 1, Optimus 3D smart phone

Table 1. The Specifications of the LG Optimus
SU-760 Camera

mdy LG Optimus 3D SU760
ZAAY 4.6~Tmm
CCD=7] 5.4*3.6mm
3}4~4>(Cosmo) 2592*1944pixels
3142~(3D) 2048*1536pixels
7 24 24mm
ME AT = 1/120sec
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Figure 2. The Stereo view by parallax barrier
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Figure 3, The flow of lens self calibration and 3D

measurement
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Figure 5. Photo shoot locations and target distribution
(X-Z plane)
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Table 2. The Initial EO parameters for lens self
calibration

(Unit: m, grade)

No X Y Z Tilt | Axis | Swing
1 2 -0.3 0.8 10 -20 0
2 3.2 -0.3 0.8 10 0 0
3 4.4 -0.3 0.8 10 20 0
4 2 -0.3 1.5 0 -20 0
5 32 -0.3 1.5 0 0 0
6 4.4 -0.3 1.5 0 20 0
7 2 -0.3 2.2 -10 | -20 0
8 3.2 -0.3 2.2 -10 0 0
9 4.4 -0.3 2.2 -10 20 0
10 2 -0.3 1.5 0 -20 100
11 3.2 -0.3 1.5 0 0 200
12 4.4 -0.3 1.5 0 20 300
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Figure 6. The original stereo image

Figure 7. The Separated image for lens self calibration
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Table 3. The Coordinates of control points

Table 4. The System fixing coordinates for multi

(Unit: m) image orientation
No X Y z (Unit: m)
2 2.082 3.96 2.352 No X Y z
3 2.722 3.945 2.348 . 2 - 3.960 2352
4 3.341 3.934 2.338 . 7 4.479 3.911 2354
5 3.98 3.923 2.355 1108 2111 - -
7 4.479 3.911 2.354 = 119 4528 3.904 -
9 2.104 3.958 1.733 A 108-119 2.418m
10 2.712 3.946 1.749
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14 450 3910 1753 o] Zdol7} " QA vy e E polil ALbdwt
15 2.092 3.958 1.179 = Adso] flell 8709 #mE AREshlct
108 2.111 3.959 0.496 Table 4= S5-I AATHE 28] AMHSEE 7882
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2 0.00000000 0.00000850 0.00300897

7 -0_00384591 0.00007015 ~0.08309897
108 0.00005579 0.00000090 0.00000000
119 0108379612 -0.00007855 0.00000000
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Figure 8. The result of multi image orientation

Table 5. The result of lens self calibration

(Unit: mm)
#Z7)o e} © Z7\ua}

f -6.7085 -6.5716
xh 0.19332 0.0807
yh -0.05075 -0.0595
al 6.11732E-004 2.459581E-003
a2 -1.28128E-004 -2.106861E-004
RO 2.00 2.00
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Figure 9, The Radial distortion of lens
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Table 6. The Error between the control points and the

check points

(Unit: m)
A=E98 =598
Dx Dy Dz Dx Dy Dz
2 | 0.002 | -0.002 | -0.003 | 0.005 | -0.006 | -0.003
3 1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
4 | 0.007 | -0.003 | 0.003 | 0.002 | -0.003 | -0.002
5 | 0.004 | -0.007 | -0.003 | 0.002 | -0.002 | -0.001
7 10.000 | 0.002 | 0.002 | 0.000 | -0.008 | -0.004
9 1-0.003 | 0.007 | 0.006 | 0.003 | 0.002 | -0.003
10 | 0.004 | 0.005 | 0.002 | 0.004 | 0.004 | 0.002
12 | 0.010 | 0.004 | -0.004 | 0.005 | 0.004 | 0.001
13 | 0.010 | -0.001 | 0.004 | 0.003 | -0.006 | 0.001
14 | 0.001 | -0.004 | 0.001 | 0.004 | 0.007 | 0.004
15 | 0.000 | 0.000 | 0.003 | 0.000 | 0.000 | 0.007
108 | 0.000 | 0.012 | -0.003 | 0.003 | 0.004 | 0.001
109| 0.010 | 0.03 |-0.002 | 0.001 | -0.003 | 0.003
110] 0.005 | 0.013 | -0.004 | 0.002 | 0.005 | -0.002
118 | 0.004 | 0.007 | 0.004 | 0.001 | -0.008 | 0.003
119 -0.003 | 0.003 | -0.002 | -0.003 | -0.003 | 0.003
1291 0.002 | 0.012 | -0.012 | -0.002 | -0.003 | 0.004
130{ -0.004 | 0.006 | 0.004 | -0.003 | -0.004 | 0.002
139| 0.004 | 0.000 | 0.000 | -0.005 | 0.000 | 0.000
140 0.005 | 0.018 | 0.003 | 0.004 | -0.004 | -0.003
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