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𝑀𝐴𝑋_ 𝐻𝑒𝑎𝑟𝑅𝑎𝑡𝑒 = 220 − 𝑎𝑔𝑒 [𝐵𝑒𝑎𝑡 𝑃𝑒𝑟 𝑀𝑖𝑛𝑢𝑡𝑒]

• 
• 

• 
τ

• 

• 

𝐻𝑒𝑎𝑟𝑡 𝑅𝑎𝑡𝑒 =
1

𝑀𝑒𝑑𝑖𝑎𝑛[𝑠(𝑖) − 𝑠(𝑖 − 2)]1
𝑁   



• 

• 

• 

 



 



 

 



 



 







 

𝑅𝑇𝑆(𝑖) = 𝐻𝑅 ∙ 𝑇𝑠𝑖𝑙𝑒𝑛𝑐𝑒(𝑖)

𝑇𝐹𝐶𝐹(𝑖) = log2
𝑓𝑐(𝑖)

𝑎𝑣𝑔[𝑓𝑐(𝑖)]1
𝑁

𝑓𝑐 =
𝑓 ∙ |𝑋(𝑓)|2

∑|𝑋(𝑓)|2

𝑋(𝑓)



 



 

 

 



 



 

 

• 
• 

 

• 
• 



 

• 
• 
• 
• 

 



 

fs=2000 

[x,fs]=librosa.load(audio_directory+'/'+audiofile,sr=fs,mono=Tru

e) 

fs=2000 

[x,fs_in]=librosa.load(audio_directory+'/'+audiofile,sr=None,mono=T

rue) 

x=fast_resample(x,fs,fs_in) 

def fast_resample(x,fs_out,fs_in): 

    xf = x; 

    if fs_in!=fs_out: 

        if fs_in>fs_out: 

            #perform antialias filter  

            xf = AntiAliasFilter(xf,fs_out/2,fs_in)          

         

        ti = np.arange(0,(len(xf))/fs_in,1/fs_in) 

        to = np.arange(0,(len(xf))/fs_in,1/fs_out) 

        y = np.interp(to, ti, xf) 

    else: 

        y = x 

    return y 



 

for ix, elem in timestamps_audio.iterrows(): 

   for s in range(len(soundtype)): 

       start_field = soundtype[s]+'_t_start' 

       width_field = soundtype[s]+'_width' 

       tstart = elem[start_field] 

       tend = tstart + elem[width_field] 

 x_chunk=x[np.round(tstart*fs).astype(int):np.round(tend*f

s).a 

 stype(int)] 

# Initialise lists of chunks 

sc_c = [] 

mc_c = [] 

for ix, elem in timestamps_audio.iterrows(): 

    for s in range(len(soundtype)): 

       start_field = soundtype[s]+'_t_start' 



       width_field = soundtype[s]+'_width' 

       tstart = elem[start_field] 

       tend = tstart + elem[width_field] 

y_chunk=y[:,np.round(tstart*fs).astype(int):np.round(tend*fs

).astype(int)] 

                if s == 0: 

                    sc_c.append(y_chunk) 

                else: 

                    mc_c.append(y_chunk) 

 



 



 

Full Pipeline 1 (71.4 s – 
143 cycles) 

10 (503.1s – 
999 cycles) 

25 (1540.4 s – 
3085 cycles) 

SEG and FE 7.749 59.430 166.818 

Sound Classification 0.047 0.062 0.156 

Rearranging And Avg. 0.406 0.031 0.047 

Final Classification 0.172 0.191 0.203 

 

SEG and FE 1 (71.4 s – 
143 cycles) 

10 (503.1s – 
999 cycles) 

25 (1540.4 s – 
3085 cycles) 

Pre-Processing 3.858 30.320 83.157 

Segmentation 0.219 1.640 4.783 

Feature Extraction 3.593 25.776 76.396 

 

Feature Extraction 1 (71.4 s – 
143 cycles) 

10 (503.1s – 
999 cycles) 

25 (1540.4 s – 
3085 cycles) 

A 1.953 13.700 41.321 

B 1.375 9.841 29.179 

C 0.266 1.781 5.378 

 



 

• 
• 
• 

Full Pipeline 1 (71.4 s – 
143 cycles) 

10 (503.1s – 
999 cycles) 

25 (1540.4 s – 
3085 cycles) 

SEG and FE 15.458 110.444 329.773 

Sound Classification 0.474 0.499 0.728 

Rearranging And Avg. 0.041 0.045 0.074 

Final Classification 0.257 0.268 0.270 

 

SEG and FE 1 (71.4 s – 
143 cycles) 

10 (503.1s – 
999 cycles) 

25 (1540.4 s – 
3085 cycles) 

Pre-Processing 4.511 33.439 92.909 

Segmentation 0.404 2.752 7.907 

Feature Extraction 10.624 73.773 230.175 

 

Feature Extraction 1 (71.4 s – 
143 cycles) 

10 (503.1s – 
999 cycles) 

25 (1540.4 s – 
3085 cycles) 

A 5.220 36.381 113.067 

B 4.758 32.908 102.845 

C 0.641 4.386 13.926 

 



 

 

 

Full Pipeline 1 (71.4 s – 
143 cycles) 

10 (503.1s – 
999 cycles) 

25 (1540.4 s – 
3085 cycles) 

SEG and FE 4.380 31.071 91.760 

 

SEG and FE 1 (71.4 s – 
143 cycles) 

10 (503.1s – 
999 cycles) 

25 (1540.4 s – 
3085 cycles) 

Pre-Processing 0.515 4.311 11.825 

 

Full Pipeline 1 (71.4 s – 
143 cycles) 

10 (503.1s – 
999 cycles) 

25 (1540.4 s – 
3085 cycles) 

SEG and FE 43.48 47.72 44.99 

 

SEG and FE 1 (71.4 s – 
143 cycles) 

10 (503.1s – 
999 cycles) 

25 (1540.4 s – 
3085 cycles) 

Pre-Processing 86.65 85.78 85.78 

 



 

 

 

Full Pipeline 1 (71.4 s – 
143 cycles) 

10 (503.1s – 
999 cycles) 

25 (1540.4 s – 
3085 cycles) 

SEG and FE 3.488 25.097 74.419 

 

SEG and FE 1 (71.4 s – 
143 cycles) 

10 (503.1s – 
999 cycles) 

25 (1540.4 s – 
3085 cycles) 

Feature Extraction 2.743 19.348 58.011 

 

Feature Extraction 1 (71.4 s – 
143 cycles) 

10 (503.1s – 
999 cycles) 

25 (1540.4 s – 
3085 cycles) 

A 1.474 10.193 30.861 

B 1.014 6.936 21.214 

 

Full Pipeline 1 (71.4 s – 
143 cycles) 

10 (503.1s – 
999 cycles) 

25 (1540.4 s – 
3085 cycles) 

SEG and FE 20.37 19.23 18.9 

 

SEG and FE 1 (71.4 s – 
143 cycles) 

10 (503.1s – 
999 cycles) 

25 (1540.4 s – 
3085 cycles) 

Feature Extraction 24.04 22.88 22.78 

 

Feature Extraction 1 (71.4 s – 
143 cycles) 

10 (503.1s – 
999 cycles) 

25 (1540.4 s – 
3085 cycles) 

A 24.53 25.60 25.31 

B 26.25 29.52 27.30 

 



 

 

 

Sections Optimized 1 (71.4 s – 
143 cycles) 

10 (503.1s – 
999 cycles) 

25 (1540.4 s – 
3085 cycles) 

SEG and FE 55 57.8 55.4 

Pre-Processing 86.4 86.4 86.1 

Feature Extraction 24 32.8 24 

FE - A 25.2 25.5 25 

FE - B 27.4 29.6 27 

 



 

 

 

Full Pipeline 1 (71.4 s – 143 cycles) 

SEG and FE 18.543 

Sound Classification 0.205 

Rearranging And Avg. 0.0514 

Final Classification 0.753 

 

SEG and FE 1 (71.4 s – 143 cycles) 

Pre-Processing 4.131 

Segmentation 1.064 

Feature Extraction 13.345 

 

Feature Extraction 1 (71.4 s – 143 cycles) 

A 7.168 

B 4.897 

C 1.271 
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