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Figure S1. Sample reflection spectra of femtosecond written FBG with 0.5nm bandwidth. The dashed red line represents 
injection wavelength of master laser (tunable laser).  

 

 

Figure S2. a) Sample hyperbolic tangent (tanh) fitting over reflected RF comb lines b) Combined plot of hyperbolic tangent 
fittings for RF comb spectra under incremental strain conditions – 18.18 με 



 

Figure S3. a) Sample spline fitting over reflected RF comb lines b) Combined spline fittings for monitoring frequency at 
specific power levels under incremental strain conditions - 3 με 

 

Figure S4. Sample Gaussian fitting over reflected FFT data with strain increments of 3.33 με under applied strains of a) 0 με 
and b) 53 με 

 

Table SI. Average execution time of various processing algorithms for operating on a single dataset (a CSV file) 

Processing algorithm Average execution time (ms) 
Hyperbolic tangent 15.98±3.98 

Spline Fitting and constant power monitoring 11.07±5.21 
Fast Fourier Transform and Gaussian Curve 

Fitting 10.59±6.17 

Spline Fitting - Cross-Correlation 14.56±8.04 
Inverted Gaussian Fitting 118.63±17.01 

 



 

Figure S5. Sensitivity/calibration plots of FBG with strain increments of a) 3.33 με b) 1.67 με c) 0.33 με d) 0.17 με e) 33.33 nε. 
The plots in the leftmost column correspond to data analyzed from transmission spectra using the inverted Gaussian fitting 
method. The plots in the middle column correspond to data analyzed from reflection spectra using spline fitting and frequency 
tracking using the constant power method. The rightmost column corresponds to data analyzed from the smart scan 
interrogator with 1000 averaging, data processing rate of 2.5Hz and an integration time of 3s.  

 



 

Figure S6. Mean power (blue) and standard deviation (red) of RF comb lines of a) sample non-uniform femtosecond written FBG 
in reflection mode b) in transmission mode 

 

Figure S7. Wavelength fluctuations observed using various signal processing techniques used, a) Hyperbolic tangent fitting, b) 
Spline fitting and frequency tracking, c) Fast fourier transform and gaussian curve fitting, d) Spline fitting and cross-correlation 
e) Inverted Gaussian curve fitting, and f) Commercial interrogator over ∼120s under pre-strained conditions and their 
respective empirical representation of data distribution 

 



 

Figure S8. Figure of Merit plots – Sensitivity/std deviation (1/με) vs various fitting methods for strain increments of 3.33 με over 
integration time of ∼120s 


