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In this paper, the optical properties of a miniature telecentric camera are studied analytically and experimentally. By means
of optical properties, the luminous intensity of retro-reflection of a miniature telecentric optical system is investigated. First, from
a simulation the theoretical value of the coefficient of luminous intensity of retro-reflection of a miniature telecentric system is
estimated. Second, a miniature telecentric camera device is designed, and the value of the coefficient of luminous intensity of
retro-reflection of the actual device is measured through experiment. From simulation and experiment, we found that both the
estimated and observed values of the coefficient of luminous intensity of retro-reflection range from 0.002 to 0.03 m%sr
(P384200CPH: 0.0042 -0.018 m%sr, P285200CPH: 0.0045 -0.0297 m’sr, P321450S: 0.0021 -0.00963 m?/sr) at 1.4 to 4.9
arcminute. The results prove the significance of the mechanisms used to design the miniature telecentric camera, and the
experimental method. Accordingly, with these significant results, this study contributes to the development of theory and practice
in optical engineering science.
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Retro-reflected laser

FIG. 2. Geometry of retro-reflection of a pinhole camera.
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FIG. 3. Maximum R(w) and average coefficient Raverage(@ average)
of luminous intensity of retro-reflection (CRR) calculation depends
on spatial angles. (with laser wave length 1=0,65 um ,Analysis
model- Pinole camera P285200CPH)
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FIG. 4. (a) Functional scheme for measuring energy characteristics

of luminous intensity of retro-reflection, (b) Experimental stand
for measuring energy CRR. (1) Laser source; (2) Modulator; (3)
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TABLE 1. Master reference for measuring the coefficient of luminous intensity of retro-reflection

Ret p Ryasia[Mlcp]
No. elerence Coating Fmaster]M] A [um] A [um]
sample
0.53 0.65 0.8 0.53 0.65 0.8
1 pim Coated 20.14 0.15 0.2 0.8 15.2 20.3 81
2 pr Not coated 20.14 0.04 0.04 0.04 4 4 4
3 P Jrier Coated 3.22 0.15 0.2 0.8 0.4 0.5
4 pPr Not coated 322 0.04 0.04 0.04 0.1 0.1 0.1
5 P Jrer Coated 0.315 0.15 0.2 0.8 0.0037 0.005 0.02
6 P Not coated 0.315 0.04 0.04 0.04 0.001 0.001 0.001
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FIG. 5. Intensity distribution image of <Pinhole> camera. (a) Pinhole “"“(2)
model- P285200CPH, (b) Pinhole model- P384200CPH, (c) o0 7 Oueslang. min]
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FIG. 6. Average CRR graph of measuring results and theoretical
calculation with laser wave length 0,65 um. (a) Result analysis
of 285200CPH pinhole, (b) Result analysis of 384200CPH pinhole,
(c) Result analysis of 321450S pinhole.
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