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A Laser-Applied Hybrid Focus Method for the Measurement of a
Surface Morphology with Depth Discontinuity
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ABSTRACT

A hybrid focus method with multiple laser slits is newly proposed for the measurement of surface
morphology with depth discontinuity, and it is based on the integration of DFD and DFF. Rough depth
information is estimated through calibration tables which are constructed by DFD with multiple laser slits, and
then DFF is applied to only each specific depth range using the rough depth information resulting from DFD.
The proposed hybrid method gives more accurate results than DFD and DFF, and faster measurement than DFF
in the vicinity of depth discontinuity. Its performance is verified through experiments of calibration blocks with
sharp depth discontinuity.
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Fig. 1 Scope modelling and blur circle
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‘'Fig. 4 A laser-applied hybrid focus method
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Fig. 5 The originality of a proposed hybrid method
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Fig. 10 Measured objects with depth discontinuity
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Fig. 13 Comparisons of measured depths
Table 1 Comparisons of measuring time
Depth Measured time(sec), time(DFF)
(m) | DFD | DFF | Hybrid | (%)
5-10 1.27 32.55 30.62 593
5-15 1.36 51.09 31.79 37.78 )
- 5-20 1.16 63.36 32.19 49.19 |

Table 2 Comparisons of measured depth averages

‘Measured depth.averages

accuracy | accuracy

Depth | "7 (am) (DFD) | (DFF)
() ["prp” T DFF [Hybrd]. (9 | (&)
5 1 451 5.07 4.99 9.6 1 121
10 9.74 10.10 10.01 251 0917
15 14.83 15.14 15.05 081 0.61
20 19.48 20.13 20.04 241 0.45 1
Table 3 Means of depth errors
Depth : RMS(ml_n) (DFD) | (DFF)
(mn) | DFD ‘| DFF Hybrid | %) | (%)
5<10 0.69 042 031 |55.07) 12629
5:15-| 1.59 0.59 0.35 |[70.44 ) | 406
5-20 1.98 1.11 0.62 |68.69] |44.14 ]
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