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Overview 
ANSI has recently updated the Real Ear standard 
and added a protocol for making accurate RECD 
measurements. 

The protocol does not change the basic method of 
RECD. Instead it focuses on understanding the acoustic 
effects that can easily introduce significant errors into the 
measurement. In particular, it addresses the impact of 
sound source coupling and its acoustic impedance. 

What is the ANSI protocol? 
According to ANSI, the measured RECD must not 
include plumbing or sound source effects.  This is 
because RECD is a property of the ear and the 
target coupler, only. It does not include any other 
acoustic effects.  

The ANSI protocol does not change the basic 
approach to RECD - there is a measurement of the 
ear, and a measurement of the coupler. However, 
that measurement is now technically called the 
ECLD, or Ear Canal Level Difference — and only 
when certain conditions are met, and the proper 
correction factors are applied, does the error fall 
away to yield an accurate RECD measurement. 

There have been many well-intentioned attempts 
to customize RECD so that it was more convenient 
or possibly more accurate. Often the attempted 
improvements added an unintended acoustic 
element to one side of the measurement path, or 
produced a low acoustic impedance sound source, 
thereby injecting significant errors into the RECD 
measure. 

 
 
 

ANSI identifies the error sources 
The first step in reducing errors is to understand 
where they come from. To that end, the ANSI 
working group has done some careful work 
modelling and simulating the acoustic system 
involved when attempting an RECD measurement.  

ANSI has provided an equation for the ECLD 
measurement, and if we examine it we can clearly 
see that the desired RECD term is surrounded by 
two sources of error: 

 

The first error term is due to mismatch in the 
coupling of the sound source between the ear 
measurement and the coupler measurement. 

The second error term is due to impedance 
loading of the sound source by either the ear or 
the coupler. 

Both of the error terms are due to properties of the 
sound source and its coupling so ANSI has defined 
the “coupled sound source” to bring focus to the 
importance of considering them as one entity.  

If the same coupled sound source is used for both 
sides of the measurement, the first error term 
completely disappears — and if the acoustic 
impedance of the coupled sound source is much 
higher than both the coupler and the ear, the 
second error term becomes acceptably small. 
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Review of protocols 
Some protocols have implicitly assumed that RECD 
is independent of the sound source used to obtain 
it.  ANSI tells us that the definition of a sound 
source must be widened to include the plumbing 
between the transducer and the ear or the coupler. 
And, most importantly, it must be confirmed that 
adding the plumbing doesn’t inadvertently create 
a low impedance source. 

To address the implications of the ANSI findings, 
the published Audioscan protocols and various 
mold+tubing based methods were evaluated for 
accuracy and repeatability. 

Practical implications 
RECD measurements performed according to the 
previously published Audioscan protocols, with 
the provided sound source and HA-2 coupler, are 
accurate and valid. 

RECD measurements made with mold+tubing can 
have significant errors.  Simulation results in the 
ANSI document show that source impedance is a 
significant concern and that the errors get larger as 
the ear canal gets smaller.  

The mold+tubing protocol has many practical 
benefits for the pediatric application, so adding it 
as a supported method is desirable.  The ANSI 
findings give guidance for developing an accurate 
mold+tubing method so a method has been 
added to Speechmap® starting with software 
release 3.10.50 / 1.6.12. 

The new mold+tubing method requires an 
additional calibration and correction factors that 
are automatically invoked when the user selects 
the coupling method used for HL measurement.  
The HL coupling method dictates the 
measurement path, and subsequently the coupled 
sound sources that must be used for an accurate 
RECD. 

The table below summarizes the matrix of coupling 

possibilities: 

HL Coupled 
Sound Source 

RECD Coupled Sound Source

Coupler Side  On‐Ear Side
Earphone + Foam 

Tip 
Audioscan transducer + HA‐2 

Audioscan 
transducer + 
Foam Tip 

Headphone 

Sound field 

Earphone + 
Mold+Tubing 

Earphone + Mold+Tubing + HA‐1 
or 

Use average 

Earphone + 
Mold+Tubing 

 

Compatibility  
Prior versions of Audioscan software produced an HA-2 
referenced RECD. This RECD included the effects of the 
built-in tubing that is part of the HA-2 specification.  For 
situations where an HA-1 RECD was required, the 
tubing effects were removed by applying a correction 
factor. However, this was transparent to the user and 
the RECD data was always shown as HA-2 referenced. 
 
ANSI has “strongly discouraged” use of the HA-2 
coupler for RECD so starting with software released 
after 3.10.50 / 1.6.12, data will be presented as HA-1 
referenced and a new tag will be added to make this 
clear. For practical reasons the measurement will 
continue to be made on the HA-2 coupler but the 
tubing correction factor will be automatically applied 
and measurements will be labelled as HA-1 referenced. 
 
NOAH and session restore will automatically detect and 
label RECD data. Manual entries of RECD are prompted 
to allow the user to identify the source. The Audioscan 
NOAH module must be updated to version 2.2 or later. 

Conclusions 
The ANSI protocol does not alter the fundamental 
nature of the RECD measurement. It provides a 
model for the full acoustic system being measured 
and thereby identifies error sources that can be 
managed with proper care.  


