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DIGITAL RESOLVER COMPENSATION 
TECHNIQUE 

DEDICATORY CLAUSE 

The invention described herein was made in the 
course of or under a contract or subcontract thereunder 
with the Government and may be manufactured, used, 
and licensed by or for the Government for governmen 
tal purposes without the payment to us of any royalties 
thereon. 

BACKGROUND OF THE INVENTION 

Resolvers are used as angular transducers. There is a 
growing need of resolvers of high output accuracy and 
smaller physical size. Such requirements are very diffi 
cult to meet by resolver design alone. In fact, higher 
accuracy is associated with larger physical size and 
higher cost. This invention provides a digital compensa 
tion technique which can improve the accuracy of a 
resolver by a factor of approximately ten. A low-cost, 
small-size, medium-accuracy resolver can thus be made 
into a high-accuracy resolver by using this invention. 
The cost of using this technique is very small when 
compared to the cost of a small-size, high-accuracy 
resolver, if such a resolver exists. 

SUMMARY OF THE INVENTION 

This invention is a technique to greatly improve the 
accuracy of a resolver. The technique compensates the 
resolver’s output digitally by means of a digital proces 
sor and a predetermined resolver error characteristic. 
Improvement of resolver accuracy by a factor of ten 
can be obtained. The technique has two distinct techni 
cal merits: 
(l) The digitally compensated resolver is much less 
expensive than one of similar accuracy without digital 
compensation. 
(2) The accuracy of many currently used resolvers can 
be greatly improved without costly hardward modi?ca 
tion or replacement. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates a basic digital resolver measuring 
device. 
FIG. 2 illustrates a system for determining the errors 

in an angle readout system. 
FIG. 3 illustrates a compensated digital resolver in 

accordance with the present invention. 

DESCRIPTION OF THE BEST MODE AND 
PREFERRED EMBODIMENT 

FIG. 1 shows a digital resolver 30. The mechanical 
shaft angular position 31 is the input 1 to a resolver 2 
whose rotor is excited by an alternating-current (AC) 
source 3 and whose two outputs 4 and 5 are converted 
by an analog-to-digital converter (ADC) 6 to a digital 
representation of the measured shaft angular position 
which is outputted at 7. Any known resolver having an 
analog voltage output which is proportional to the anu 
glar position input 1 can be used. Also, any well known 
digital resolver 30 may be used. Due to the ever-existent 
imperfection of the resolver 2, the measured shaft posi 
tion as‘ indicated by the digital signal at 7 is erroneous 
for almost any input shaft position at 1. 

This invention is a technique which allows a digital 
processor to take the digital resolver’s output signal at 
7, compensate for its error, and output an estimate of the 
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true shaft position which will have far less error. The 
technique consists of two parts, namely, (1) identi?ca 
tion of the digital resolver’s error characteristic, and (2) 
compensation of resolver output. 

Identi?cation of Error Characteristic 

The characteristic of the resolver error is identi?ed 
using a scheme as shown in FIG. 2. The input shaft 1 of 
the resolver is connected to an angular position refer 
ence (APR) 8. The APR is a mechanical device which 
has a dial readout 9 indicating the true shaft position 
accurate to a fraction of an arcsecond. The resolver 
shaft is rotated in m-degree incremental steps from 0 
degree to 360 degrees for a total of 11 steps wherein 
n=360/m. The digital output 7 of the digital resolver 30 
and the dial indication 9 of the APR at each incremental 
step position are then recorded. The difference of these 
two numbers is the resolver error e at that position. 
There are a total of n pieces of resolver error data corre 
sponding to the n incremental step positions. 
Through analysis, it has been found that the charac 

teristic pattern of resolver error versus shaft position 
contains strong harmonic components. The resolver 
error is, therefore, approximated by a truncated Fourier 
series as follows. 

wherein A0, Ak, Bk, k=l to N, are Fourier coefficients. 
There are a total of 2N+1 Fourier coefficients. Values 
of these coef?cients are identi?ed from the recorded 
resolver error data using Fourier analysis. That is, they 
are determined by the following formulas. 

where e; and 0]- are, respectively, the resolver error and 
the APR’s dial readout at the j-th incremental step posi 
tion. The integer N is selected in such a way that all Ak 
and Bk for k>N are negligibly small. 

Digital Compensation of Resolver Output 
FIG. 3 shows the block diagram of a digitally com 

pensated resolver. The digital resolver measures a shaft 
angular position at 1. The measurement output at 7 is 
erroneous due to resolver imperfection. This output is 
received by a digital processor 10 which compensates 
for the resolver’s measurement error by digital compu 
tation. The digital processor outputs a compensated 
angular position at 11. This digital processor may be 
either a microprocessor or a time-shared computer, 
which has sufficient memory to store the predetermined 
2N+l Fourier coefficients. The formula for compu ' g 
the digitally compensated shaft angular position is 
given by 
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We claim: 
1. In a system utilizing a digital resolver for reading 

angular position and which has error outputs due to 
imperfection of the system, the improvement compris 
ing a method of determining the error characteristics of 
the system, representing this error characteristic in a 
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Fourier series and utilizing a compensation means at 
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tached to an output of the system for inserting said 
Fourier series therein to compensate for the errors of 
the digital resolver. 

2. A method as set forth in claim 1 wherein the Fou 
rier series is represented by a truncated Fourier series. 

# t t t i 


