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This research project is the investigations of the novel multiple- frequencies phase locked
ranging principles and the optimizations of the hardware manufacturing. We have derived and
modeling the novel multiple- frequencies phase locked ranging principles and verified the
theoretical results with the practical consumer electronic components.

The research begins with the double frequencies phase locked loop ranging algorithm that
can resolve the ranging accuracy satisfactorily. In the detail analysis of the results, we have
found that the multiple-frequency phase lock could be obtained without extra circuit components.
In this research we thoroughly derived and modeling the novel multiple- frequencies phase
locked ranging principles, and simulate this theoretical results. And we have verified the results
with the practical non-expensive consumer electronic components. A 0.7° phase locked
accuracy had been obtained. But by using the DC offset feedback method, and the errors due to
the use of inverse tangent function in the correction of phase calculations, the phase unwrapping



of 0to 27 instead of - 7 /2 to 7 /2 > we can achieve better phase locked accuracy then 0.7° . And
the difference of the better phase locked accuracy to the theoretical value of 0.2° is the ultimate
limitation of the consumer electronic components accuracy.

These research results can make up with the vacancy of the technical roadmap and the
patent fighting of our insufficiency, and definitely can help the domestic engineers with advance
technical knowledge.

Key words : Laser ranging ~ phase locked loop ~ DC offset feedback ~ phase unwrapping ~ .high
resolution laser ranging.
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Passive laser modulators
Modulators Q-switched Q-switched mode-locking  Superposition
modulation modulation
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