


Pore-Doublet Model Code:
Define constants:
    uw = 0.001  // dynamic viscosity
    Lh0 = 0.0005092  // initial liquid layer thickness
    h0 = -0.0005  // initial height
    r = 0.0006  // radius
    RHO = 1000  // fluid density
    A = 0.62  // excitation amplitude
    L = 0.04  // length
    PI = 3.1415  // pi
    fr = 5  // excitation frequency
    OMEGA = 2.0 * PI * fr  // angular frequency
Define function `time_varying_pressure`:
        Calculate current time t_sim = current time
    Compute numerator and denominator:
        numerator = 8.0 * uw * Lh0^2 * h0 * OMEGA
        denominator = r^4
    Compute terms in the formula:
        term1 = (numerator * L / denominator)^2
        term2 = (RHO * A * L)^2
        A1 = sqrt(term1 + term2)
        phi = atan((denominator * RHO * A) / numerator)
    Output values of A1 and phi:
        Print "A1: " and A1
        Print "phi: " and phi
    For each face f on boundary t:
        Compute pressure:
            pressure = A1 * sin(OMEGA * t_sim + phi) + 143
        Output pressure on face f:
            Print "Pressure at face f: " and pressure
        Assign pressure value to the face:
            Set pressure of face f to pressure
Image Recognition Code:
Set logging configuration:
        Configure logging level as INFO
    Set logging format to '%(asctime)s - %(levelname)s - %(message)s'
    Obtain logger instance
Define function equation(x, y):
        Compute term1 = 1.25 - 0.75 * cos(π / 10 * x)
    Compute term2 = cos(arctan(-0.075 * π * sin(π / 10 * x)))
    Compute term3 = 0.075 * π * sin(π / 10 * x)
    Return y - (x + term1 / term2 + term1 * term3)
Define function solve_for_x(y_value):
        Set initial guess x_initial_guess = 0
    Use fsolve to solve the equation and return the first value of the solution
Define function find_shape_width(img_array, red_mask, blue_mask):
        Compute color_mask = red_mask OR blue_mask
    Obtain indices of non-zero columns as nonzero_cols
    If there are non-zero columns:
        Return index of the last non-zero column minus the index of the first 
non-zero column
    Else return None
Define function find_contact_point(img):
    Get image width and height
    Convert image to array img_array
    Define red and blue masks:
        Blue mask: blue channel > 200 and red channel < 100
        Red mask: red channel > 200 and blue channel < 100
    Call find_shape_width to calculate the shape width
    If width is None:
        Return None, None, None

    Initialize contact_points list
    Find the first left boundary
    Iterate over each pixel and check for intersections of blue and red masks, 
    recording contact points
    If contact points exist:
        Find the contact point with the maximum X coordinate
        Return contact point, shape width, left boundary
    Else return None, None, None
Define function extract_number(filename):
    Use regular expressions to extract numeric part from filename
    If match is successful, return the number; else return infinity
Define function process_images_in_folder(folder_path):
        Obtain all PNG files in the folder and sort them by numeric part
    For each file:
        Open the image
        Log the filename being processed
        Call find_contact_point to get contact point, shape width, and left boundary
        If a contact point is found:
            Calculate pixel-to-mm conversion factor
            Calculate contact point value in mm
            Call solve_for_x to compute X value
            Output the result
        Else log a warning message
    Handle exceptions: if an error occurs, log the error
    Close the image file
Main program:
        Get the path of the current folder
    Call process_images_in_folder to process all images in the folder



