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void color_transfer_mask(
unsigned charx target_img,
unsigned charx ref_img,
unsigned charx mask,
int width, int height, int stride,
int luminance_ratio,

int chrominance_ratio

compute_lab_stats(target_img, width, height, stride, mask, &tgt_mean, &tgt_std);

compute_lab_stats(ref_img, width, height, stride, mask, &ref_mean, &ref_std);
for (int y=0; y<height; y++) {
for (int x=0; x<width; x++) {

if (mask[yxwidth+x] == @) continue;

rgb_to_lab(target_img, &L, &a, &b);
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double new_L = ref_mean.L + (ref_std.L / tgt_std.L) *x (L - tgt_mean.L);

new_L = new_L *x (luminance_ratio/100.0) + L *x (1 — luminance_ratio/100.0);

double new_a = ref_mean.a + (ref_std.a / tgt_std.a) *x (a - tgt_mean.a);

new_a = new_a * (chrominance_ratio/100.0) + a *x (1 — chrominance_ratio/100.0);

lab_to_rgb(new_L, new_a, new_b, &r, &g, &b);
update_pixel(target_img, r, g, b);

I, AiEGE], AT AEmR S EI I, X BT AR R R AR
import tkinter as tk
from tkinter import filedialog, messagebox, ttk
import numpy as np
from PIL import Image, ImageTk
import cv2
import os

import sys

class ColorTransfer
def __init__ (self):
= 0.95047
1.00000
1.08883
_lab(self, r, g, b):

("1 RGB BifattHey Lab Btz

pow((r + 0.055) / 1.055, 2.4) if r > 0.04045 else r / 12.92
pow((g + 0.055) / 1.055, 2.4) if g > 0.04045 else g / 12.92

pow((b + 0.055) / 1.055, 2.4) if b > 0.04045 else b / 12.92

* 0.412453 + g_lin % 0.357580 + b_lin * 0.180423
* 0.212671 + g_lin % 0.715160 + b_lin * 0.072169

* 0.019334 + g_lin * 0.119193 + b_lin * 0.950227
/= self
/= self

/= self

fX = pow(X, 1.0/3.0) if X > 0.008856 else (7.787 *x X) + (16.0/116.0)
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pow(Y, 1.0/3.0) if Y > 0.008856 else (7.787 * Y) + (16.0/116.0)
pow(Z, 1.0/3.0) if Z > 0.008856 else (7.787 * Z) + (16.0/116.0)
(116.0 * fY) - 16.0
500.0 * (fX - fY)

_ = 200.0 x (fY - f2)

return L, a, b_

def lab_to_rgb(self, L, a, b_):

""" Lab Eitafk4h RGB i s e "

fY = (L + 16.0) / 116.0
fX = a / 500.0 + fY
fz = fY — b_ / 200.0
Y = pow(fY, 3.0) if pow(fY, 3.0) > 0.008856 else (fY - 16.0/116.0) / 7.787
X = pow(fX, 3.0) if pow(fX, 3.0) > 0.008856 else (fX - 16.0/116.0) / 7.787

Z = pow(fZ, 3.0) if pow(fZ, 3.0) > 0.008856 else (fZ - 16.0/116.0) / 7.787

3.240479 + Y % -1.537150 + Z * —-0.498535
—0.969256 + Y x 1.875992 + Z *x 0.041556

0.055648 + Y * —-0.204043 + Z x 1.057311

pow(r_lin, 1.0/2.4) - 0.055 if r_lin > 0.0031308 else 12.92 x r_lin
pow(g_lin, 1.0/2.4) - 0.055 if g_lin > 0.0031308 else 12.92 * g_lin

pow(b_lin, 1.0/2.4) - 0.055 if b_lin > 0.0031308 else 12.92 x b_lin

max(0.0, min(1.0, r))

max (0. min(1.0, g))

max(0.0, min(1.0, b))
return r, g,
def compute_lab_stats(self, img):
U SEEIRTE Lab Bl o2 1] 38 i fpni 22
height, width = img.shapel[:2]

sumb = 0.0

suma2 = sumb2 =

in range(height):
in range(width):
= imgly, x] / 255.0

_ = self.rgb_to_lab(r, g, b)
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sumL / count
suma / count

sumb / count

np.sqrt((sumL2 — sumL * sumL / count) / (count - 1))
np.sqrt((suma2 - suma * suma / count) / (count - 1))
np.sqrt((sumb2 — sumb * sumb / count) / (count - 1))
return meanL, meana, meanb, stdL, stda, stdb
def color_transfer(self, source_img, target_img, luminance_ratio=50, chrominance_ratio=80):

PATBIEIT

source_meanL, source_meana, source_meanb, source_stdL, source_stda, source_stdb self.compute_lab_stats(source_img)

target_meanL, target_meana, target_meanb, target_stdL, target_stda, target_stdb self.compute_lab_stats(target_img)

Lluminance_scale = luminance_ratio / 100.0

chrominance_scale = chrominance_ratio / 100.0

result_img = np.copy(target_img)

height, width = target_img.shapel[:2]

for y in range(height):

for x in range(width):

target_imgly, x] / 255.0

L, a, b_ = self.rgb_to_lab(r, g, b)

newL = target_meanL + (source_meanL — target_meanL)

(source_stdL / (target_stdL if target_stdL > 0 else *x (L - target_meanL)

hewa = target_meana + (source_meana — target_meana)
(source_stda / (target_stda if target_stda > 0 else * (a - target_meana)
hewb = target_meanb + (source_meanb — target_meanb)

(source_stdb / (target_stdb if target_stdb > 0 else * (b_ — target_meanb)

newL x luminance_scale + (1.0 - luminance_scale) x
newa x chrominance_scale + (1.0 - chrominance_scale) x a

newb x chrominance_scale + (1.0 - chrominance_scale) * b_
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r_trans, g_trans, b_trans = self.lab_to_rgb(newL, newa, newb)

result_imgly, x] = [int(b_trans % 255), int(g_trans * 255), int(r_trans % 255)]

return result_img

class ColorTransferApp:

def __init__(self, root):
self.root = root
self.root.title("gifiata TH")
self.root.geometry("1200x700")

self.root.resizable(True, True)

self.style = ttk.Style()

if sys.platform.startswith('win'):

self.style.configure('.', font=('Microsoft YaHei UI', 10))
sys.platform.startswith('darwin'):

.style.configure('."', font=('Arial Unicode MS', 10))

.style.configure('.', font=('SimHei', 10))

.color_transfer = ColorTransfer()

.source_path
.target_path
.source_img
.target_img

.result_img

self.create_widgets()

def create_widgets(self):

control_frame = ttk.Frame(self.root, padding=10)

control_frame.pack(fill=tk.X)

left_frame = ttk.LabelFrame(self.root, text=' , padding=10)

left_frame.pack(side=tk.LEFT, fill=tk.BOTH, expand=True, padx=5, pady=5)

middle_frame = ttk.LabelFrame(self.root, text="H#x[&{%", padding=10)

middle_frame.pack(side=tk.LEFT, fill=tk.BOTH, expand=True, padx=5, pady=5)

right_frame = ttk.LabelFrame(self.root, text="iffa%}f", padding=10)

right_frame.pack(side=tk.RIGHT, fill=tk.BOTH, expand=True, padx=5, pady=5)
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ttk.Label(control_frame, text="H#rE!{%:").grid(row=0, column=0, padx=5, pady=5, sticky=tk.W)
self.source_path_var = tk.StringVar()
ttk.Entry(control_frame, textvariable=self.source_path_var, width=50).grid(row=0, column=1, padx=5, pady=5)

ttk.Button(control_frame, text="j|%...", command=self.browse_source).grid(row=0, column=2, padx=5, pady=5)

ttk.Label(control_frame, text="J5#5E{%:").grid(row=1, column=0, padx=5, pady=5, sticky=tk.W)
self.target_path_var = tk.StringVar()
ttk.Entry(control_frame, textvariable=self.target_path_var, width=50).grid(row=1, column=1, padx=5, pady=5)

ttk.Button(control_frame, text="j|%...", command=self.browse_target).grid(row=1, column=2, padx=5, pady=5)
ttk.Label(control_frame, text="Zipfiffgimps:").grid(row=0, column=3, padx=5, pady=5, sticky=tk.W)

self.luminance_var = tk.IntVar(value=50)

ttk.Scale(control_frame, variable=self.luminance_var, from_=0, to=100, orient=tk.HORIZONTAL, length=200).grid(row=0, column=4,
padx=5, pady=5)

self.luminance_label = ttk.Label(control_frame, text="50%")

self. luminance_label.grid(row=0, column=5, padx=5, pady=5)

self.luminance_var.trace_add("write", self.update_luminance_label

ttk.Label(control_frame, text="(apfiLfimps:").grid(row=1, column=3, padx=5, pady=5, sticky=tk.W)

self.chrominance_var = tk.IntVar(value=80)

ttk.Scale(control_frame, variable=self.chrominance_var, from_=0, to=100, orient=tk.HORIZONTAL, length=200).grid(row=1, column=4,
padx=5, pady=5)

self.chrominance_label = ttk.Label(control_frame, text="80%")

self.chrominance_label.grid(row=1, column=5, padx=5, pady=5)

self.chrominance_var.trace_add("write", self.update_chrominance_label)

ttk.Button(control_frame, text="JFifiafa", command=self.process_images, style='Accent.TButton').grid(row=0, column=6, rowspan=2,

padx=20, pady=5, ipadx=10, ipady=5)

.source_canvas = tk.Canvas(left_frame, bg="white")
.source_canvas.pack(fill=tk.BOTH, expand=True)
.target_canvas = tk.Canvas(middle_frame, bg="white")
.target_canvas.pack(fill=tk.BOTH, expand=True)
.result_canvas = tk.Canvas(right_frame, bg="white")

.result_canvas.pack(fill=tk.BOTH, expand=True)

self.status_var = tk.StringVar(value=

ttk.Label(self.root, textvariable=self.status_var, relief=tk.SUNKEN, anchor=tk.W).pack(side=tk.BOTTOM, fill=tk.X)

self.root.bind("<Configure>", self.on_resize)

self.style.configure('Accent.TButton', font=('Arial', 10, 'bold'))
def update_luminance_label(self, *args):
self.luminance_label.config(text=f"{self.luminance_var.get()}%")
def update_chrominance_label(self, *args):

self.chrominance_label.config(text=f"{self.chrominance_var.get()}%")




def browse_source(self):

WSS B
file_path = filedialog.askopenfilename(
title="iHIHEIR",
filetypes=[("E{@ ", "*.png *.jpg *.jpeg *.bmp *x.tiff")]
)
if file_path:
self.source_path = file_path
self.source_path_var.set(file_path)
self.load_source_image()
def browse_target(self):

R H RIS

file_path = filedialog.askopenfilename(
title="it#HizEIR",
filetypes=[("EI&fE", "*.png *.jpg *.jpeg *x.bmp *x.tiff")]
)
if file_path:
self.target_path = file_path
self.target_path_var.set(file_path)
self.load_target_image()
def load_source_image(self):
BRI R R
if self.source_path:
try:
self.source_img = cv2.imread(self.source_path)
self.display_image(self.source_canvas, self.source_img,
self.status_var.set (f"gjn %: {os.path.basename(self.source_path)}")
except Exception as e:
messagebox.showerror ("4, " ILdm#E%: {str(e)}")
self.status_var.set ("n# &G I")
def load_target_image(self):
AR H AR RO R
if self.target_path:
try:
self.target_img = cv2.imread(self.target_path)
self.display_image(self.target_canvas, self.target_img, "H#FzE
self.status_var.set(f" i HirK{%: {os.path.basename(self.target_path)}")
except Exception as e:
messagebox.showerror ("4, " ILdm#E%: {str(e)}")
self.status_var.set ("n# &G IK")
def process_images(self):
AT FER 7 (1
if self.source_img is None or self.target_img is None:
messagebox. showwarning (45", i e I R B bRl 12"

return
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try:
self.status_var.set("iEfEAbME G .. .")

self.root.update()

luminance_ratio = self.luminance_var.get()

chrominance_ratio = self.chrominance_var.get()

self.result_img = self.color_transfer.color_transfer(
self.source_img,
self.target_img,
luminance_ratio,

chrominance_ratio

self.display_image(self.result_canvas, self.result_img, "i&faziH")
self.status_var.set("4bm5e%")

except Exception as e:

messagebox.showerror (""", f"AbmEGEH4E: {str(e)}")
self.status_var.set ("bm2g")

def display_image(self, canvas, img_cv, title):

""" 7E Canvas |- fi7x OpenCV &g "
if img_cv is None:

return

img_rgb = cv2.cvtColor(img_cv, cv2.COLOR_BGR2RGB)

canvas_width = canvas.winfo_width() - 10

canvas_height = canvas.winfo_height() - 30

if canvas_width <= @ or canvas_height <= 0:

canvas_width, canvas_height = 400, 300

h, w = img_rgb.shape[:2]

scale = min(canvas_width / w, canvas_height / h)

new_size = (int(w * scale), int(h x scale))

img_resized = cv2.resize(img_rgb, new_size)

img_pil = Image.fromarray(img_resized)

img_tk = ImageTk.PhotoImage(image=img_pil)

.delete("all")

.create_image(canvas_width/2, canvas_height/2, anchor=tk.CENTER, image=img_tk)

.create_text(canvas_width/2, 15, text=title, font=("Arial", 12, "bold"))




canvas.image = img_tk

def on_resize(self, event):

if event.widget == self.root:
self.display_image(self.source_canvas, self.source_img,
self.display_image(self.target_canvas, self.target_img,

self.display_image(self.result_canvas, self.result_img,

if __name__

root = tk.Tk()

app = ColorTransferApp(root)

root.mainloop()
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