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ABSTRACT

This paper aims to examine experimentally the difference of subjectively measured degree of depth between

two dimensional (2D) and three dimensional (3D) images.

For this paper, two experiments were conducted ; in the first experiment, the subjects were asked to estimate

the distance between two objects presented with different depths, while in the second experiment, the subjects’

role was to rank three objects in the order of distance from the screen. In both experiments, the objects were

presented either in 2D or 3D images.

The results of the experiments show that the use of 3D images can induce more accurate and more stable

estimates of distance than the use of 2D images. However, it is also noted that the absolute degree of depth is

not the unique criteria utilized by the subjects for the distinction of small differences of depth.
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Figure 1. the factors of three dimension perception
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Figure 2. Block diagram and apparatus of
experiment 1
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Figure 4. Flow chart of experiment 1
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Figure 5. Block diagram and apparatus of
experiment 2
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Figure 6. State of monitor screen
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Figure 7. The example of visual stimulus images



2UH 9 ALE Sem, 379X RUElY ASE
10em2 3ATh A 99 wWd-e 1871219 Hd
oz Ak 2Y 73E).

o] AgdME FHEkEy} i o=
Agsi FiEEE 948 + Ae7teE 29 &
N9 Aoz, AFNA(RUE}HAAN FHol
2AY, B9 AY)e 14AX BUHS A ¢e
lem, Zcm, 3cm, 4dem® 3o, 379X 2] U ES9
79 15cm, 20em, 30cm, 40cm® 2427} 49gio 2
AR & A
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Table 1 The contents of stimulus images
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I 2 2Xje] HWIX|(AE 1) Bf7:cm
= B3
E & 2D 3D E 2D 3D
120 — — 0 6.47 7.06
110 10 —3.52 — 10 4.7 1.18
100 —12.3 —2.35 — 20 - -
90 —1.76 —5.88 — 30 —47.6 —2.35
80 —0.58 2.94 — 40 15.88 5.29
70 —9.41 - — 50 10 5.29
60 —7.05 —7.05 — 60 14.11 —4,70
50 —14.1 0 — 70 22.35 10
40 —1.76 —1.17 — 80 - -
30 —8.23 - — 90 42.94 6.47
20 6. 47 5.88 —100 37.05 —
10 1.17 3.52 —110 47.05 —
—120 - 13.52

Table 2 The mean value of errorfexperiment 1)
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(cm) % (cm) o] BEgE(cm) (cm) Z(cm) o] FEME(cm)
120cm 69.3 177.2 0 1.9 104.2
110cm 64.3 169. 8 — 10 — 5.0 98.8
100cm 55.9 162.3 - 20 — 8.1 93.3
90cm 53.8 154.9 — 30 —11.2 87.9
80cm 47.5 148.1 — 40 —16.2 83.3
70cm 41.0 141.3 — 50 —21.3 78.7
60cm H.7 134.5 — 60 —26.3 74.1
50cm 28.9 128.8 - 70 —31.8 79.2
40cm 23.0 124.6 — 80 —37.5 63.8
30cm 17.2 118.9 — 90 —43.0 58.7
20cm 12.1 114.0 —100 —47.4 5.1
10cm 7.0 109.1 —110 —50.0 51.3
—120 —53.4 47.7
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Table 3 The real distance to the parallaxiexperiment 1)
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Figure 10. The individual error distance to the
present point (Ocm, experiment 1)
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Figure 11. The individual error distance to the
present point(100cm, experiment 1)
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Figure 12. The ratio of optimal answer of No. 1
form(14 inch)
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Figure 17. The ratio of optimal answer of No. 1

form(37 inch)
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