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Abstract

We simulate stable atmospheric environment and the same concentration of water vapor envi-
ronment and smoke environment in our lab, and then we get the laser spot of our helium-neon la-
ser in these three different environments with CCD sensor. Dealing with these images to get
grayscale image and extract spots’ contour line. Writing programs to calculate contour lines’ frac-
tal dimension and the result shows that laser’s transmission characteristic is less affected by sta-
ble atmosphere environment so that the fractal dimension is the smallest. Comparing to the smog
of the same class, the influence of vapor on laser’s transmission characteristic is larger; for the
fractal dimension is bigger and the spot’s diameter is larger and the energy density is lower. It is
feasible to analyze that how different environments affect laser’s transmission characteristic by
means of studying on laser spot’s fractal dimension.
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Figure 1. Figure of laser spot in reposeful air
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Figure 2. Figure of laser spot in vapour
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Figure 3. Figure of laser spot in smoke
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Figure 4. Contour line of laser spot in reposeful air
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Figure 5. Contour line of laser spot in vapour
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Figure 6. Contour line of laser spot insmoke
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Table 1. Result of box-statistics

F 1L HRGITER

" FRRAN, KEEAN, WEN,
1 5 5 6
0.5 15 13 15
0.25 31 26 33
0.125 65 60 68
0.0625 140 133 151
0.03125 292 299 344
0.015625 550 583 646
0.007813 922 976 1053
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Figure 7. Fractal dimension of laser spot in reposeful air
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Figure 8. Fractal dimension of laser spot in vapour
B 8. KESIFETEA MO LETE

8 r

O  datat
linear o

7+

Q

6 e}

(o]

2 F

1

1 1 1 1 1 1 1 1 1 ]
0 0.5 1 1.5 2 25 3 3.5 4 45 5

Figure 9. Fractal dimension of laser spot in smoke
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