READ_ME: Flow chart code and line by line statistics

PURPOSE:
Produces sonar images that show a statistical rendering of the sonar image data. The plots are labeled according to how the averaging is done, whether around the image, down the ping, or both. The first code produces plots according to averaging of the sonar data (1). The second produces standard deviation of the data (2).

INPUT:
· file_path: location of the .smb file and the outputs from SMB_procressing: the settings and sonar data
· fid: .smb file name 
OUTPUT: 
· Three sonar images that show the statistical analysis 

The code is printed on the following pages within this document.


CODE for (1) Averaging of sonar image
import numpy as np
import pandas as pd
import matplotlib.pyplot as plt
import matplotlib.patches as mpatches
import time
import os

os.chdir('C:/Users/lizqs/Documents/Research Grad School/Field Data/Piankatank-2')
name = 'Oct26,2020,15-04-11.smb' #,'Oct26,2020,15-09-23.smb','Oct26,2020,15-15-20.smb','Oct26,2020,15-19-57.smb']
#rol_data = pd.DataFrame()

string = "".join(['sonar_data', name, '.csv'])
sonar_data = pd.read_csv(string)
string2 = "".join(['settings', name, '.csv'])
settings = pd.read_csv(string2)
num = 0
sett = np.arange(0,2000,1).tolist()

#get the dataframe for rolling average along each ping
for n in sett:

    line_dat = sonar_data.iloc[n, :]
    rol_data = line_dat.rolling(7,center=True, axis=0).mean()
    rol_data = pd.DataFrame(rol_data)
    rol_data = rol_data.transpose()
    if num == 0:
        rol_data_along = rol_data
    else:
        rol_data_along = pd.concat([rol_data_along, rol_data], ignore_index=True)
    num = 1
print(rol_data_along.head(50))
# get the rolling average around the dataframe
sett = np.arange(0, len(sonar_data.iloc[7, :]), 1).tolist()
num = 0
for n in sett:

    line_dat = sonar_data.iloc[:, n]
    #print(line_dat)
    rol_data = line_dat.rolling(7,center=True,axis=0).mean()
    rol_data = pd.DataFrame(rol_data)
    if num == 0:
        rol_data_around= rol_data
    else:
        rol_data[str(n)] = rol_data
        rol_data_around = rol_data_around.join(rol_data[str(n)])
    # with pd.option_context('display.max_rows', 20, 'display.max_columns', None):
    #     print(rol_data_around)
    num = 1

# with pd.option_context('display.max_rows', None, 'display.max_columns', None):
#     print(rol_data_around)

num = 0
sett = np.arange(0, 2000, 1).tolist()
# get the dataframe for rolling average along each ping
for n in sett:

    line_dat = rol_data_around.iloc[n, :]
    rol_data = line_dat.rolling(7,center=True, axis=0).mean()
    rol_data = pd.DataFrame(rol_data)
    rol_data = rol_data.transpose()
    if num == 0:
        rol_data_along_around = rol_data
    else:
        rol_data_along_around = pd.concat([rol_data_along_around, rol_data], ignore_index=True)
    num = 1

# Get theta, 1600 is 360/.225 #Assumed stepsize is .225
phi = np.arange(0,360,.225)
phi_ = np.radians(phi)

# Get range
range = settings.loc[0, 'Range']
spaces = len(rol_data_along.columns)
# create array of even steps...
r_ = np.arange(0, range, (range / spaces))

# method to plot as polar
r, phi = np.meshgrid(r_, phi_)
x_grid = r * np.cos(phi)
y_grid = r * np.sin(phi)

# gets the values for the data
rol_dat_al = rol_data_along.iloc[0:1600, :].to_numpy()
rol_dat_ar = rol_data_around.iloc[0:1600, :].to_numpy()
rol_dat_al_ar = rol_data_along_around.iloc[0:1600, :].to_numpy()

# gridlines for polar image
plot1 = plt.figure(1)
polarimg_al = plt.pcolormesh(x_grid, y_grid, rol_dat_al, vmin=0, vmax=200 )
string = "".join([name ,': Rolling average along pings'])
plt.title(string)
plt.ylabel('Range (m)')
plt.xlabel('Range (m)')

plot2 = plt.figure(2)
polarimg_ar = plt.pcolormesh(x_grid, y_grid, rol_dat_ar, vmin=0, vmax=200 )
string = "".join([name ,': Rolling average around center'])
plt.title(string)
plt.ylabel('Range (m)')
plt.xlabel('Range (m)')

plot3 = plt.figure(3)
polarimg_al_ar = plt.pcolormesh(x_grid, y_grid, rol_dat_al_ar, vmin=0, vmax=200 )
string = "".join([name ,': Rolling average around center and along pings'])
plt.title(string)
plt.ylabel('Range (m)')
plt.xlabel('Range (m)')
plt.show()





CODE for (2) Standard Deviation of sonar image
import numpy as np
import pandas as pd
import matplotlib.pyplot as plt
import matplotlib.patches as mpatches
import time
import os

os.chdir('C:/Users/lizqs/Documents/Research Grad School/SSS data/Piankatank-2')

name = 'Oct26,2020,15-04-11.smb' #,'Oct26,2020,15-09-23.smb','Oct26,2020,15-15-20.smb','Oct26,2020,15-19-57.smb']
#rol_data = pd.DataFrame()

# Read in Data
string = "".join(['sonar_data', name, '.csv'])
sonar_data = pd.read_csv(string)
string2 = "".join(['settings', name, '.csv'])
settings = pd.read_csv(string2)

# initialize variables
num = 0
sett = np.arange(0,2000,1).tolist()
#get the dataframe for rolling std along each ping
for n in sett:


    line_dat = sonar_data.iloc[n, :]
    rol_data = line_dat.rolling(20,center=True, axis=0).std()
    rol_data = pd.DataFrame(rol_data)
    rol_data = rol_data.transpose()
    if num == 0:
        rol_data_along = rol_data
    else:
        rol_data_along = pd.concat([rol_data_along, rol_data], ignore_index=True)
    num = 1

# get the rolling std around the dataframe
sett = np.arange(0, len(sonar_data.iloc[7, :]), 1).tolist()
num = 0
for n in sett:

    line_dat = sonar_data.iloc[:, n]
    rol_data = line_dat.rolling(20,center=True,axis=0).std()
    rol_data = pd.DataFrame(rol_data)
    if num == 0:
        rol_data_around= rol_data
    else:
        rol_data[str(n)] = rol_data
        rol_data_around = rol_data_around.join(rol_data[str(n)])
    num = 1

# with pd.option_context('display.max_rows', None, 'display.max_columns', None):
#     print(rol_data_around)

num = 0
sett = np.arange(0, 2000, 1).tolist()
# get the dataframe for rolling std along and around each ping
for n in sett:

    line_dat = rol_data_around.iloc[n, :]
    rol_data = line_dat.rolling(20,center=True, axis=0).std()
    rol_data = pd.DataFrame(rol_data)
    rol_data = rol_data.transpose()
    if num == 0:
        rol_data_along_around = rol_data
    else:
        rol_data_along_around = pd.concat([rol_data_along_around, rol_data], ignore_index=True)
    num = 1

# Get theta, 1600 is 360/.225 #Assumed stepsize is .225
phi = np.arange(0,360,.225)
phi_ = np.radians(phi)

# Get range
range = settings.loc[0, 'Range']
spaces = len(rol_data_along.columns)
# create array of even steps...
r_ = np.arange(0, range, (range / spaces))

# method to plot as polar
r, phi = np.meshgrid(r_, phi_)
x_grid = r * np.cos(phi)
y_grid = r * np.sin(phi)

# gets the values for the data
rol_dat_al = rol_data_along.iloc[0:1600, :].to_numpy()
rol_dat_ar = rol_data_around.iloc[0:1600, :].to_numpy()
rol_dat_al_ar = rol_data_along_around.iloc[0:1600, :].to_numpy()

# gridlines for polar image
plot1 = plt.figure(1)
polarimg_al = plt.pcolormesh(x_grid, y_grid, rol_dat_al, vmin=0, vmax=200 )
string = "".join([name ,': Rolling standard deviation along pings'])
plt.title(string)
plt.ylabel('Range (m)')
plt.xlabel('Range (m)')

plot2 = plt.figure(2)
polarimg_ar = plt.pcolormesh(x_grid, y_grid, rol_dat_ar, vmin=0, vmax=200 )
string = "".join([name ,': Rolling standard deviation around center'])
plt.title(string)
plt.ylabel('Range (m)')
plt.xlabel('Range (m)')

plot3 = plt.figure(3)
polarimg_al_ar = plt.pcolormesh(x_grid, y_grid, rol_dat_al_ar, vmin=0, vmax=200 )
string = "".join([name ,': Rolling standard deviation around center and along pings'])
plt.title(string)
plt.ylabel('Range (m)')
plt.xlabel('Range (m)')
plt.show()

