
Principle of adaptive Savitzky-Golay filter in CqMAN System 

amplification curve visualization processing 

Savitzky-Golay is a filter based on the local polynomial least squares 

convolution algorithm in the time domain. It reduces noise while better 

maintaining the shape of the signal, and retains the distribution 

characteristics of the data points such as relative maximum, minimum, and 

width . 

        CqMAN system sets the width n of the filter window to 5 

(n=2m+1), slide in steps of 5 and fits fluorescence values ym, y-m+1, ..., y0, 

y1, ..., ym-1, ym within the window width, using k-1 degree 

polynomial(equation (1)) for fitting 
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Therefore, there are n equations to constitute the k-ary linear in 

equation (2). To make the equations have a solution, n should be greater 

than or equal to k, generally choose n>k, set to 4 in the system, and 

determine the fitting parameters a0, a1, …, ak-1 by least squares. 
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The matrix form of equation (2) is expressed as 

            (2 1) 1 (2 1) 1 2 1 1m m k k m+  +  + + =  + （ ）Y X A E                               (3)                                           

The least squares solution A’ of A is  

               1T - T=   ’（ ）A X X X Y                             (4)                          



And the filtered fluorescence value matrix Y’ is 

              
-1T T=    ’ '=（ ）Y X A X X X Y                       (5)                                                    

After that, the improved adaptive Savitzky-Golay filter makes the 

reconstructed amplification curve obtain the best filtering effect with the 

smallest fitting index(Pk) through an iterative process. 

(a) Before the iteration, the first Savitzky-Golay smoothing process is 

performed to obtain the total trend line (Yt) of the curve. 

(b) The k-th iteration operation replaces the value of the trend line 

with a value lower than the total trend line to generate a new 

sequence (Yk). 

(c) Use the iteration result with the smallest fitting index (Pk) after the 

k-th iteration as the final filtering result. 
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In equation (6), 
0

iY and 
k+1

iY represent the i-th fluorescence value 

without iteration and the i-th fluorescence value after k-th iteration, wi 

represents the weight of the i-th fluorescence value. The method for 

determining the weight is as follows: 

(a)The weight of all fluorescence values at the first smoothing is 1. 

(b)When iterating, wi is obtained from equation (7). 
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      In equation (7), 0 t

i i id =|Y -Y | represents the distance between the 

uniterated i-th fluorescence value and the total trend line, and maxd  

represents the distance between the largest uniterated i-th fluorescence 

value and the total trend line.   

 


