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Leica DISTOTM measuring principle 
 

Explained in technical terms 
 
 
The distance measurement with the Leica DISTOTM is based on the phase measurement principle. 
The laser diode emits light pulses with a defined wavelength and pulse repetition frequency.  
Due to the runtime difference between the internal reference path and the external measurement 
path, the light pulses, reflected on a target and received from the Leica DISTOTM, have experienced 
a phase shift in relation to the light pulses received through the internal reference path. That phase 
difference between those two signals is proportional to the distance between instrument and target. 
 
The receivers convert the optical signals into electronic signals and the analog-digital-converters 
(ADC) of the micro controller convert them into digital signals.   
The built in micro controller calculates the phase difference between the reference signal and the 
measurement signal. If the phase difference is higher than 360°, for example 410°, then the micro 
controller would calculate a distance corresponding to 50°. To avoid such an error the pulse 
repetition frequency of the laser light pulses has to be reduced and a second measurement, a 
socalled coarse frequency measurement, has to be executed. Depending on the specified 
measurement range of the instrument various coarse frequencies have to be used to calculate the 
correct distance. 
 

 
 
 
 
 
 
 
 
 

 
 
Accuracy of the instrument 
 
The accuracy of a laser distance measurement instrument based on the phase measurement 
principle is depending on the precision of the crystal oscillator inclusive temperature compensation, 
the jitter compensation of the frequency synthesizer, the crosstalk between different signal pathes, 
the signal to noise ratio of the received light and the time the signal is sampled into the micro 
controller. 
 
Concerning the last point it is worth to mention that in case of the fine measurement (using the 
highest frequency) a shorter sampling time results into a higher measurement jitter of a few 
millimetres between various measurements on the same target. In case of a coarse measurement 
(using one of the lower frequencies) a shorter sampling time could result into a coarse 
measurement error of various hundreds of millimetres. 
 
Therefore it has to be evaluated very carefully how to balance sampling time versus accuracy. For 
all possible measurement conditions concerning the distance to the target, the surface 
characteristics of the target and the background illumination, the sampling time has to be 
determined in such a way that on the one hand the measurement time is as short as possible and 
on the other hand a coarse measurement error is completely avoided. This means that under 
difficult measurement conditions a shorter measurement time leads to a higher risk for a 
measurement error. 

 


