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Abstract

This paper analyzes the 3D accuracy of stereo images captured from a mobile phone. For 3D accuracy evaluation, we have
compared the accuracy result according to the amount of the convergence angle. In order to calculate the 3D model space
coordinate of control points, we perform inner orientation, distortion correction and image geometry estimation. And the
quantitative 3D accuracy was evaluated by transforming the 3D model space coordinate into the 3D object space coordinate. The
result showed that relatively precise 3D information is generated in more than 17° convergence angle. Consequently, it is necessary
to set up sterco model structure consisting adequate convergence angle as an measurement distance and a baseline distance for
accurate 3D information generation. It is expected that the result would be used to stereoscopic 3D contents and 3D reconstruction
from images captured by a mobile phone camera.
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AFE 9= 14 Z%‘E}(ﬁxed) TEE ALste] JAS Intrinsic value (pixel) Distort.ion value
Zgatgth. 94 2 1 Ae) $52 723k 640x480 parameter coefficient
S] hun = al
°° = £, 547.5330 k, 0.0671
o7 AAEE ® 204+ GML Camera Calibration
7= o = N Iy 548.6219 k., -0.0821
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Sensor Type CMOS N - -
, 297Aelel 9FE wEnk $U7 0k A @ 2ol et
Sensor Size 1/3" N
, R
Pixels 13MP
Pixel Size 1.1um I
— —1
Maximum Image Size 4160x3120 o = 2tan (ﬁ) ®
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Table 4. Measured 3D object space coordinate of the control points
/g' (g)oﬂ /\1 L Z:H]fﬂ] 9 _\;z_tgg,] 7]/&7%:/]0] = Point | X(mm) | Y(mm) | Z(mm) |Point| X(mm) | Y(mm) | Z(mm)
- -, - 1 24 212 25 16 64 81 0
A2 =2 i) o] &4 Scene-1S H= QAo g 5
87121 el IS = ee t 2 | 25 | 204 | 25 [[17 | 160 | 81 0
3 25 180 25 18 64 44 0
T 3 AHMO molo| AE7t
E 3. 2HRI2 23] £ 4 | 24 | 141 | 25 || 19| 140 | 50 | 35
Table 3. Convergence angle of the stereo model
5 75 146 25 20 177 50 35
Right image Convergence angle(deg) 6 75 165 25 21 222 54 35
Scene-2 3.5798 7 75 181 25 | 22| 140 26 35
Scene-3 7.1527 8 75 204 25 || 23| 222 29 35
el 107117 9 | 128 | 188 0 [24] 250 | 102 | 5
Scene-5 14.2500 10 | 193 | 189 0 [25] 250 | 57 65
Scene-6 17.7613
11 257 189 0 26 251 25 65
Scene-7 21.2393
Scene8 24,6782 12 129 152 0 27 271 102 65
Scene-9 28.0725 13 225 152 0 28 271 44 65
Scene-10 31.4173 14 129 116 0 29 296 44 65
Scene-11 34.7080 15 193 117 0 30 295 84 65
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Table 5. Calculated exterior parameters by relative orientation
Relative orientation result of Data1 Relative orientation result of Data2
Ty(pixel) | Ty(pixel) | w(deg) | f(deg) | r(deg) Ty (pixel) | Ty(pixel) | w(deg) | ¢(deg) | r(deg)
Scene-2 | -1.6781 1.9635 | 0.0229 | -0.0516 | 0.0630 || Scene-2 | -2.1197 | -19.1050 |-0.0688 | 0.9225 | 0.0172
Scene-3 | -3.6922 | -3.5643 | 0.1891 | -0.2865 | -0.0344 || Scene-3 | -2.3107 | -11.3264 | -0.1203 | 3.1627 | 0.1318
Scene-4 | -1.6915 | -0.0991 | 0.0802 | -0.3323 | 0.0516 || Scene-4 | -1.0122 | -7.6778 |-0.1089 | 6.6979 | 0.1490
Scene-5 | -3.9673 | -2.7204 | 0.3839 | -0.6474 | -0.0917 || Scene-5 | -2.2325 | -9.7722 | 0.0859 | 6.6062 |-0.0057
Scene-6 | -2.0048 | -2.0960 | 0.1776 | -0.5271 | 0.1432 || Scene-6 | -0.2269 | -8.6749 |-0.1948 | 7.6433 | 0.3839
Scene-7 | -2.3523 | -1.3143 | 0.3438 | -0.4756 | -0.0401 || Scene-7 | -1.2800 | -7.0654 |-0.2235| 11.1039 | 0.4584
Scene-8 | -1.7045 | 0.0750 | 0.2406 | -0.8824 | 0.2292 || Scene-8 | -0.9189 | -6.9562 |-0.4870 | 12.4733 | 0.5099
Scene-9 | -0.0190 | 0.3276 |-0.0630 |-1.1230 | 0.1776 || Scene-9 | -0.1914 | -4.6698 |-0.5271 | 15.9110 | 0.1891
Scene-10 | -1.5973 | 0.5926 | 0.2636 | -1.7303 | 0.2406 || Scene-10 | -0.5658 | -8.2196 |-0.4240 | 17.8476 | 0.7334
Scene-11 | -1.3557 0.1942 | 0.1375 | -1.6673 | 0.2063 |[ Scene-11 | -0.7612 -9.4153 | -0.4297 | 21.9729 | 0.7735
E 6. UEY $8 BYs
Table 6. Accuracy of relative orientation models
Model accuracy of Data1l Model accuracy of Data2
e, (pixel) | e, (pixel) RMSE e, (pixel) | e, (pixel) RMSE
Scene-2 1.0030 0.5077 1.1242 1.2532 0.7174 1.4440
Scene-3 1.3853 0.8203 1.6100 0.3035 0.2657 0.4034
Scene-4 1.1549 0.7484 1.3762 0.3048 0.3443 0.4598
Scene-5 1.4874 0.8871 1.7319 0.7929 0.4426 0.9081
Scene-6 0.8066 0.5886 0.9985 0.3331 0.2709 0.4294
Scene-7 0.6096 0.4135 0.7366 0.2566 0.2941 0.3903
Scene-8 0.9049 0.6530 1.1159 0.5486 0.2662 0.6098
Scene-9 0.8397 0.6764 1.0782 0.3895 0.2736 0.4760
Scene-10 1.5478 0.9531 1.8177 0.4891 0.3543 0.6039
Scene-11 1.3049 0.8349 1.5491 0.4587 0.4431 0.6378
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Table 7. The 3D accuracy of each dataset

Convergence Accuracy of Data1 Accuracy of Data2

angle(deg) | Ey (mm) | Ey (mm) | E, (mm) | RMSE | Ey (mm) | E} (mm) | E, (mm) | RMSE
Scene-2 3.5798 1.2003 0.7274 4.6991 4.9042 1.2123 0.4995 41217 4.3252
Scene-3 7.1527 1.0366 0.6365 1.6799 2.0741 0.4609 0.2618 1.9374 2.0086
Scene-4 10.7117 0.8723 0.5510 1.4747 1.7998 0.3158 0.2705 1.2891 1.3545
Scene-5 14.2500 0.9773 0.6057 1.3924 1.8058 0.5538 0.2278 1.1446 1.2918
Scene-6 17.7613 0.5647 0.4075 0.8168 1.0734 0.2166 0.1571 0.9442 0.9814
Scene-7 21.2393 0.3907 0.3093 0.8251 0.9639 0.1483 0.1734 0.7576 0.7912
Scene-8 24.6782 0.5922 0.4625 0.6977 1.0254 0.3682 0.2191 0.8802 0.9789
Scene-9 28.0725 0.5931 0.4998 0.6162 0.9906 0.2310 0.1385 0.8031 0.8471
Scene-10 31.4173 1.0245 0.6543 0.6519 1.3794 0.3112 0.1865 0.5451 0.6548
Scene-11 34.7080 0.8679 0.5745 0.6062 1.2045 0.2672 0.1650 0.5444 0.6285
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