
ADAPTIVE DELTA MODULATION
(ADM)

INTRODUCTION



ADM
• To overcome the quantization errors due to slope overload 

and granular noise,

The step size is 𝜹 is made adaptive to variations in the input 

signal x(t).

❑Practically in the steep segment of the signal x(t) , the step size is 

increased.

❑While, when the input signal is varying slowly, the step size is 

reduced.

❑Then the method is called  Adaptive Delta Modulation (ADM)

❑The adaptive delta modulators can take continuous changes in 

step size or discreet changes in step size.



ADM    TRANSMITTER

• The logic for step size control( in the transmitter) is added and 

it used to increases or decreases step size according to certain 

rule depending one one bit quantizer output.

• For example if one bit quantizer output  is high(1), then step size 

may be doubled for next sample. If one bit quantizer output is 

low, then step size may be reduced by one step

• Fig. in next slide,  shows waveforms of adaptive delta modulator 

and sequence of bits transmitted.



ADAPTIVE DELTA MODULATION - TRANSMITTER







ADM  RECEIVER

• In the receiver of Adaptive Delta Modulator, the first part 

generates the step size from each incoming bit.

• Exactly the same process is followed as that in transmitter. The 

previous input and present input decides the step size.

• It is then given to an accumulator which builds up staircase 

waveform.

• The low-pass filter then smoothens output staircase waveform 

to reconstruct the smooth signal.





ADVANTAGES OF ADAPTIVE DELTA MODULATOR

❑The signal to noise ratio is better than ordinary Delta Modulator 

because of the reduction in Slope overload distortion and Granular 

noise.

❑Because of the variable step size, the dynamic range of ADM is wide

❑Utilization of bandwidth is better than Delta Modulation

❑Only one bit per sample is required ( same as in DM)

❑Simplicity of implementation of transmitter and receiver ( same as 

in DM)





SOLUTION
• The input signal x(t) to the modulator is sinusoidal signal, i.e.    x(t)=Am Sin(2𝝅𝑭𝒎𝒕)

The slope of any signal is its  first derivative with respect to time, and the slope is maximum when 

the 1st derivative is maximum.

∴ slope of input signal x(t) = 
𝒅

𝒅𝒕
x(t) = 

𝒅

𝒅𝒕
| Am. Sin(2𝝅𝑭𝒎𝒕) | = Am.2𝝅𝑭𝒎 .Cos(𝝅𝑭𝒎𝒕)

and this slope is maximum when (  Am.2𝝅𝑭𝒎 .Cos(𝝅𝑭𝒎𝒕) ) is maximum , 

this happen when the term (Cos(2𝝅𝑭𝒎𝒕) ) equal to its maximum value, i.e.  =1

∴ slope maximum of x(t) = Am.2𝝅𝑭𝒎

the slope maximum of Delta Modulator = 
𝑺𝒕𝒆𝒑 𝒔𝒊𝒛𝒆 𝜹

𝒔𝒂𝒎𝒑𝒍𝒊𝒏𝒈 𝒑𝒆𝒓𝒊𝒐𝒅
=  

𝜹

𝑻𝒔

Slope overload distortion will take place  if slope of  input signal is greater than slope of Delta 

Modulator,      i.e.       Am.2𝝅𝑭𝒎>
𝜹

𝑻𝒔
or        Am>

𝜹

2𝝅𝑭𝒎 𝑻𝒔





















COMPARISON BETWEEN PCM, DM, AND ADM
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