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Introduction

In Flowcode sometimes one needs a moving average. The classical way is to store some values and to replace the ‘oldest’ value by a new value and at last summing all the values and dividing by the number of values. The programming is not simple and moreover, it takes memory and there is a possibility of overflow of byte or integer in the summing process.

I suggested a semi-moving average procedure, which is very simple, does not need memory and no summing is necessary which prevents overflow.

Mathematics

The moving average:

 X1 = X0 – X0/k + Y/k

With 

- X0 the original average value

- X1 the new moving average after 1 steps

- Y the new value

- k=1,2,3…. In the Flowcode program 2,4,8,… used only. Remark: For k=1 there will be no moving average, but just replacing X with the new value Y
The general formula for this moving average is:

Xn = X0.(k-1)n/kn + Ʃnj=1 (k-1)(j-1)/kj.Y
With 

- Xn the new moving average after n steps

- Y the new value, which will be unchanged during the n steps.
For n up to indefinite the X0 factor (k-1)n/kn will become (slowly) zero. That means the original X0 value will disappear. The Y factor  Ʃnj=1 (k-1)(j-1)/kj will become (faster) equal to 1. That means after all the moving average will become equal to Y, as expected.
It is hard to calculate at how many steps the moving average will become at e.g. 99% of the new Y value. This can be simulated in e.g. an Excel file. This shows:

	k
	90%
	99%
	99.9%

	1
	1
	1
	1

	2
	4
	7
	17

	4
	9
	17
	24

	8
	18
	35
	52

	16
	36
	72
	107


Table 1: Number of steps needed to reach the percentage of the new value

Flowcode
The realisation in Flowcode is as follows:

To prevent loss on bits on the division with k, the moving average will be scaled to maximum integer value of 215=32768. 

The following variables are used:

Mean for the moving average (scaled to maximum integer value)
Moving_average as it said

Power2 for k (between 2 and 5)
Value for the new value Y (between 0 and 1023)
Temp is a temporary variable

Temp = Mean>>Power2   // calculate part of mean

Mean = Mean-Temp      // subtract part of Mean

Value = Value<<5      // scale e.g. ADC value from 0-1024 to 0-32768

Temp = Value>>Power2  // calculate part of new value

Mean = Mean+Temp      // add part of new value
Moving_average = Mean>>5       // rescale to values between 0-1024
This example shows clearly the limits of this procedure. Power2 (or k)  must ≤ 5 for input values (Y) up to 1024. In general, the number of bits of the moving average + k may be maximum 15.
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