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LAMPIRAN 



Lampiran 1. main.py 
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from tkinter import * 

from tkinter import ttk, messagebox 

from tkinter import filedialog 

import cv2 as cv 

from PIL import ImageTk,Image 

import numpy as np 

import bitstring 

import time 

 

# Internal 

import image_secret_e as enk 

import image_secret_d as dek 

import blok_img as blok 

import zigzag as zz 

import embed 

 

## Source File 

SECRET_IMAGE_FILE    = "D:\\GUI\\berkas\\Secret\\secret.png" 

STEGO_IMAGE_FILE     = "D:\\GUI\\berkas\\Stego\\stego.png" 

OUTPUT_IMAGE_FILE     = "D:\\GUI\\berkas\\Ekstrak\\Hasil.png" 

 

class gui: 

     

    def __init__(self): 

     

        self.window = Tk() 

        self.window.title("Steganografi") 

        self.window.geometry('1150x590') 

        self.window.resizable(0,0) 

 

        self.frm1 = ttk.LabelFrame(self.window, text="LCG", padding=10) 

        self.frm1.grid(row=0,column=0, padx=20, pady=20, sticky=NW) 

        self.frm2 = ttk.LabelFrame(self.window, text="LCG Image", padding=10) 

        self.frm2.grid(row=1,column=0, padx=20, pady=0, sticky=W) 

        self.frm3 = ttk.LabelFrame(self.window, text="Penyisipan", padding=10) 

        self.frm3.grid(row=0,column=1, pady=20, sticky=N) 

        self.frm4 = ttk.LabelFrame(self.window, text="Stego Image", padding=10) 

        self.frm4.grid(row=1,column=1, sticky=W) 

        self.frm5 = ttk.LabelFrame(self.window, text="Ekstraksi", padding=10) 

        self.frm5.grid(row=0,column=2, padx=20, pady=20, sticky=NW) 

        self.frm6 = ttk.LabelFrame(self.window, text="Secret Image", padding=10) 

        self.frm6.grid(row=1,column=2, padx=20, sticky=W) 

         

        paddings = { 'padx' :5 , 'pady' :5} 

 

        # Variable 

        self.h = 0
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        self.w = 0 

        self.brs_a = StringVar() 

        self.brs_b = StringVar() 

        self.klm_a = StringVar() 

        self.klm_b = StringVar() 

        self.image = [] 

        self.cover = [] 

        self.stego = [] 

        self.bin_secret = "" 

 

        # Kunci 

        self.k_brs_a = StringVar() 

        self.k_brs_b = StringVar() 

        self.k_brs_m = StringVar() 

        self.k_klm_a = StringVar() 

        self.k_klm_b = StringVar() 

        self.k_klm_m = StringVar() 

 

        # Frame 1 

        ttk.Label(self.frm1, text="Kunci Baris").grid(row=1, column=0, sticky=W, 

**paddings) 

        ttk.Label(self.frm1, text=":").grid(row=1, column=1, sticky=W, 

**paddings) 

        ttk.Label(self.frm1, text="a= ").grid(row=1, column=2, sticky=W, 

**paddings) 

        ttk.Label(self.frm1, text="b= ").grid(row=1, column=4, sticky=W, 

**paddings) 

        ttk.Label(self.frm1, text="m= ").grid(row=1, column=6, sticky=W, 

**paddings) 

 

        baris_a = ttk.Entry(self.frm1, textvariable=self.brs_a 

,width=6).grid(row=1, column=3, sticky=W) 

        baris_b = ttk.Entry(self.frm1, textvariable=self.brs_b, 

width=6).grid(row=1, column=5, sticky=W)    

        baris_m = ttk.Entry(self.frm1, width=6, state=DISABLED) 

        baris_m.grid(row=1, column=7, sticky=W) 

         

        ttk.Label(self.frm1, text="Kunci Kolom").grid(row=2, column=0, sticky=W, 

**paddings) 

        ttk.Label(self.frm1, text=":").grid(row=2, column=1, sticky=W, 

**paddings) 

        ttk.Label(self.frm1, text="a= ").grid(row=2, column=2, sticky=W, 

**paddings) 

        ttk.Label(self.frm1, text="b= ").grid(row=2, column=4, sticky=W, 

**paddings) 

        ttk.Label(self.frm1, text="m= ").grid(row=2, column=6, sticky=W, 

**paddings)
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        kolom_a = ttk.Entry(self.frm1, textvariable=self.klm_a, 

width=6).grid(row=2, column=3, sticky=W) 

        kolom_b = ttk.Entry(self.frm1, textvariable=self.klm_b, 

width=6).grid(row=2, column=5, sticky=W) 

        kolom_m = ttk.Entry(self.frm1, width=6, state=DISABLED) 

        kolom_m.grid(row=2, column=7, sticky=W) 

 

        ttk.Button(self.frm1, text="Buka Gambar", command=self.upload_img , 

width=15).grid(row=3, column=3, columnspan=4, sticky=W) 

        ttk.Button(self.frm1, text="Ok", command=self.acak).grid(row=3, 

column=6, columnspan=6, sticky=W, **paddings) 

 

        # Frame 2 

        canvas_lcg = Canvas(self.frm2, width=330, height=330, bg="white") 

        canvas_lcg.grid(row=0, column=0) 

 

        # Frame 3 

        ttk.Button(self.frm3, text="Gambar Cover", 

command=self.upload_cover).grid(row=0, column=0, sticky=W, **paddings) 

        ttk.Button(self.frm3, text="Sisipkan", command=self.embed).grid(row=0, 

column=1, columnspan=4, sticky=W, **paddings) 

        ttk.Label(self.frm3, 

text="                                              ").grid(row=0, column=5, 

sticky=W, **paddings) 

        ttk.Label(self.frm3, text="Status Cover").grid(row=1, column=0 , 

sticky=W, **paddings) 

        ttk.Label(self.frm3, text=" :").grid(row=1, column=2, sticky=W, 

**paddings) 

        ttk.Label(self.frm3, text="").grid(row=2, column=0, columnspan=2, 

sticky=W, **paddings) 

 

        # Frame 4 

 

        canvas_lcg = Canvas(self.frm4, width=330, height=330, bg="white") 

        canvas_lcg.grid(row=0, column=0) 

 

        # Frame 5 

        ttk.Label(self.frm5, text="Kunci Baris").grid(row=1, column=0, sticky=W, 

**paddings) 

        ttk.Label(self.frm5, text=":").grid(row=1, column=1, sticky=W, 

**paddings) 

        ttk.Label(self.frm5, text="a= ").grid(row=1, column=2, sticky=W, 

**paddings) 

        ttk.Label(self.frm5, text="b= ").grid(row=1, column=4, sticky=W, 

**paddings)
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        ttk.Label(self.frm5, text="m= ").grid(row=1, column=6, sticky=W, 

**paddings) 

 

        baris_a = ttk.Entry(self.frm5, textvariable=self.k_brs_a 

,width=6).grid(row=1, column=3, sticky=W) 

        baris_b = ttk.Entry(self.frm5, textvariable=self.k_brs_b, 

width=6).grid(row=1, column=5, sticky=W) 

         

        baris_m = ttk.Entry(self.frm5, textvariable=self.k_brs_m, width=6) 

        baris_m.grid(row=1, column=7, sticky=W) 

         

 

        ttk.Label(self.frm5, text="Kunci Kolom").grid(row=2, column=0, sticky=W, 

**paddings) 

        ttk.Label(self.frm5, text=":").grid(row=2, column=1, sticky=W, 

**paddings) 

        ttk.Label(self.frm5, text="a= ").grid(row=2, column=2, sticky=W, 

**paddings) 

        ttk.Label(self.frm5, text="b= ").grid(row=2, column=4, sticky=W, 

**paddings) 

        ttk.Label(self.frm5, text="m= ").grid(row=2, column=6, sticky=W, 

**paddings) 

 

        kolom_a = ttk.Entry(self.frm5, textvariable=self.k_klm_a, 

width=6).grid(row=2, column=3, sticky=W) 

        kolom_b = ttk.Entry(self.frm5, textvariable=self.k_klm_b, 

width=6).grid(row=2, column=5, sticky=W) 

         

        kolom_m = ttk.Entry(self.frm5, textvariable=self.k_klm_m, width=6) 

        kolom_m.grid(row=2, column=7, sticky=W) 

 

        ttk.Button(self.frm5, text="Gambar Stego", command=self.upload_stego , 

width=15).grid(row=3, column=3, columnspan=4, sticky=W) 

        ttk.Button(self.frm5, text="Ok", command=self.ekstrak).grid(row=3, 

column=6, columnspan=6, sticky=W, **paddings) 

 

        # Frame 6 

        canvas_lcg = Canvas(self.frm6, width=330, height=330, bg="white") 

        canvas_lcg.grid(row=0, column=0) 

         

        self.window.mainloop() 

 

    @staticmethod 

    def upload(): 

        path_imgsec = filedialog.askopenfilename(title='Choose image') 

        return path_imgsec 
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    # FPB 

    def FPB(self,x,y): 

        while (y): 

            x, y = y, x%y 

 

        return x 

 

    # Faktor-faktor m 

    def faktorisasiprima(self,x): 

        faktor_list = [] 

        loop = 2 

 

        while loop <= x : 

            if x % loop == 0 : 

                x/=loop 

                faktor_list.append(loop) 

             

            else : loop+=1 

             

        return faktor_list 

 

    def upload_img(self): 

        path_imgsec = self.upload() 

        secret_image = cv.imread(path_imgsec,cv.IMREAD_GRAYSCALE) 

        self.h, self.w = secret_image.shape[:2] 

 

        baris_m = ttk.Entry(self.frm1, width=6) 

        baris_m.insert(0,self.h)  

        baris_m.config(state=DISABLED) 

        baris_m.grid(row=1, column=7, sticky=W) 

 

        kolom_m = ttk.Entry(self.frm1, width=6) 

        kolom_m.insert(0, self.w)  

        kolom_m.config(state=DISABLED) 

        kolom_m.grid(row=2, column=7, sticky=W) 

 

        self.image = secret_image       

 

    def acak(self): 

 

        acak_start = time.time() 

 

        # Variabel Baris 

        baris_a = int(self.brs_a.get()) 

        baris_b = int(self.brs_b.get()) 

        baris_m = self.h
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        # Variabel Kolom 

        kolom_a = int(self.klm_a.get()) 

        kolom_b = int(self.klm_b.get()) 

        kolom_m = self.w 

 

        # Cek a-1 habis dibagi semua fator m  

        faktor_bm = self.faktorisasiprima(baris_m) # Baris 

        uji_baris = True 

        for i in range(len(faktor_bm)): 

            if (baris_a-1) % faktor_bm[i] != 0: 

                uji_baris = False 

                break 

            uji_baris = True 

         

        faktor_km = self.faktorisasiprima(kolom_m) # Kolom 

        uji_kolom = True 

        for i in range(len(faktor_km)): 

            if (kolom_a-1) % faktor_km[i] != 0: 

                uji_kolom = False 

                break 

            uji_kolom = True 

 

        # Tampilkan Warning 

        if baris_a<=0 or kolom_a<=0 or baris_b<=0 or kolom_b<=0 : 

            messagebox.showwarning("Informasi", "Syarat : a,b > 0") 

         

        elif baris_m <= max(baris_a,baris_b) or kolom_m <= max(kolom_a,kolom_b) 

: 

            messagebox.showwarning("Informasi", "Syarat : m > maks(a,b)") 

 

        elif self.FPB(baris_b,baris_m)!=1 or self.FPB(kolom_b,kolom_m)!=1: 

            messagebox.showwarning("Informasi", "Syarat : (b,m) = 1") 

         

        elif uji_baris == False or uji_kolom==False : 

            messagebox.showwarning("Informasi", "Syarat : a-1 habis dibagi semua 

faktor m") 

 

        elif baris_m%4==0 and (baris_a-1)%4!=0 or kolom_m%4==0 and (kolom_a-

1)%4!=0 : 

            messagebox.showwarning("Informasi", "Syarat : jika m kelipatan 4, 

maka (a-1) harus kelipatan 4") 

         

        # Enkripsi 

        else : 

            e_img = enk.Row(self.image,baris_m,kolom_m,baris_a,baris_b) 

#height,width
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            e_img = enk.Column(e_img.e_rimg,baris_m,kolom_m,kolom_a,kolom_b) 

            enk_image = e_img.e_cimg 

 

        # Pixel -> Biner 

            for i in range(baris_m): 

                for j in range(kolom_m): 

                    self.bin_secret += bitstring.pack('uint:8',enk_image[i,j]) 

 

        # Output 

            cv.imwrite(SECRET_IMAGE_FILE, enk_image) 

            global my_image 

            imge = Image.open(SECRET_IMAGE_FILE) 

            resize = imge.resize((330,330), Image.ANTIALIAS) 

            my_image = ImageTk.PhotoImage(resize) 

            label_img = ttk.Label(self.frm2, image=my_image) 

            label_img.grid(row=0, column=0) 

         

        acak_end = time.time() 

        print("Waktu LCG = " + str(acak_end-acak_start) + " Seconds") 

 

    def upload_cover(self): 

        paddings = { 'padx' :5 , 'pady' :5} 

        path_cover = self.upload() 

        cover_img = cv.imread(path_cover, flags=cv.IMREAD_COLOR) 

        self.cover = cover_img 

        ttk.Label(self.frm3, text="Cover Uptodate    ").grid(row=1, column=3, 

columnspan=3, sticky=W) 

        print("Cover") 

 

    def embed(self): 

        embed_start = time.time() 

        for i in range(9): 

 

            if i==0: 

                print("Mulai Penyisipan") 

     

            # Blok Img 8x8 

            cover_image_f32 = np.float32(self.cover) 

            cover_image_YCC = blok.Blok_Image(cv.cvtColor(cover_image_f32, 

cv.COLOR_BGR2YCrCb)) 

 

            # Gambar Kosong 

            stego_image = np.empty_like(cover_image_f32) 

 

            # DCT
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            dct_blocks = [cv.dct(block) for block in 

cover_image_YCC.channels[0]] # channel 0 = komponen Y 

             

            # Kuantisasi 

            dct_kuantisasi = [np.round(np.divide(item, blok.TABEL_KUANTISASI)) 

for item in dct_blocks] 

            dct_kuantisasi = [zz.zigzag(block) for block in dct_kuantisasi] 

 

            # Penyisipan 

            blok_embed = embed.penyisipan(self.bin_secret, dct_kuantisasi) 

            dct_embed = [zz.inverse_zigzag(block, vmax=8,hmax=8) for block in 

blok_embed] 

 

            # Dekuantisasi 

            dct_dekuantisasi = [np.multiply(data, blok.TABEL_KUANTISASI) for 

data in dct_embed] 

 

            # IDCT 

            idct_blocks = [cv.idct(block) for block in dct_dekuantisasi] 

 

            # Full Image 

            stego_image[:,:,0] = 

np.asarray(blok.stitch_blocks(cover_image_YCC.lebar, idct_blocks)) 

            stego_image[:,:,1] = 

np.asarray(blok.stitch_blocks(cover_image_YCC.lebar, 

cover_image_YCC.channels[1])) 

            stego_image[:,:,2] = 

np.asarray(blok.stitch_blocks(cover_image_YCC.lebar, 

cover_image_YCC.channels[2])) 

 

            # Convert RGB (BGR) Colorspace 

            stego_image_BGR = cv.cvtColor(stego_image, cv.COLOR_YCR_CB2BGR) 

 

            # Pixel Values [0 - 255] 

            final_stego_image = np.uint8(np.clip(stego_image_BGR, 0, 255)) 

            self.cover = final_stego_image 

 

            print("Pass "+str(i+1)) 

         

        # Write stego image 

        cv.imwrite(STEGO_IMAGE_FILE, final_stego_image) 

 

        global gambar 

        hstego = Image.open(STEGO_IMAGE_FILE) 

        resize_gambar = hstego.resize((330,330), Image.ANTIALIAS) 

        gambar = ImageTk.PhotoImage(resize_gambar) 

        hlabel = ttk.Label(self.frm4, image=gambar)
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        hlabel.grid(row=0, column=0) 

         

        ttk.Label(self.frm3, text="Penyisipan selesai").grid(row=1, column=3, 

columnspan=3, sticky=W) 

        self.bin_secret = "" 

 

        embed_end = time.time() 

 

        print("Waktu Embed = " + str(embed_end-embed_start) + " Seconds") 

 

    def upload_stego(self): 

        path_stego = self.upload() 

        self.stego = cv.imread(path_stego, flags=cv.IMREAD_COLOR) 

        print("Stego") 

 

    def ekstrak(self): 

        ekstrak_start = time.time() 

        print("Mulai Ekstrak") 

        # Baris 

        kbaris_a = int(self.k_brs_a.get()) 

        kbaris_b = int(self.k_brs_b.get()) 

        kbaris_m = int(self.k_brs_m.get()) 

         

        # Kolom 

        kkolom_a = int(self.k_klm_a.get()) 

        kkolom_b = int(self.k_klm_b.get()) 

        kkolom_m = int(self.k_klm_m.get()) 

 

        # Variable 

        ekstrak_data = '' 

        secret_image = np.zeros((kbaris_m, kkolom_m),dtype='uint8') 

 

        # Blok Img 8x8 

        stego_image_f32 = np.float32(self.stego) 

        stego_image_YCC = blok.Blok_Image(cv.cvtColor(stego_image_f32, 

cv.COLOR_BGR2YCrCb)) 

 

        # DCT 

        dct_blocks = [cv.dct(block) for block in stego_image_YCC.channels[0]] 

     

        # Kuantisasi 

        dct_kuantisasi = [np.round(np.divide(item, blok.TABEL_KUANTISASI)) for 

item in dct_blocks] 

        dct_kuantisasi = [zz.zigzag(block) for block in dct_kuantisasi] 

 

        # Ekstraksi bit rahasia 

        for block in dct_kuantisasi:



 

55 

 

            for indeks in range(1, len(block)): 

                curr_coeff = np.int32(block[indeks]) 

                if (curr_coeff > 1): 

                    ekstrak_data += bitstring.pack('uint:1', 

np.uint8(block[indeks]) & 0x01) 

 

        data_len = int(ekstrak_data.read('uint:32') / 8)  

        print(ekstrak_data.bin[:32]) 

        print(f"Panjang bit : {data_len}") 

 

        # Rebuild 

        for k in range(kbaris_m): 

            for b in range(kkolom_m): 

                secret_image[k,b] = ekstrak_data.read('uint:8') 

 

        secret_image_c = dek.Column(secret_image, kbaris_m, kkolom_m, kkolom_a, 

kkolom_b) 

        secret_image_final = dek.Row(secret_image_c.d_cimg, kbaris_m, kkolom_m, 

kbaris_a, kbaris_b) 

 

        print("Selesai") 

 

        cv.imwrite(OUTPUT_IMAGE_FILE,secret_image_final.d_rimg) 

 

        global output 

        hstego = Image.open(OUTPUT_IMAGE_FILE) 

        resize_gambar = hstego.resize((330,330), Image.ANTIALIAS) 

        output = ImageTk.PhotoImage(resize_gambar) 

         

        ttk.Label(self.frm6, image=output).grid(row=0, column=0) 

 

        ekstrak_data = '' 

 

        ekstrak_end = time.time() 

 

        print("Waktu Ekstrak = " + str(ekstrak_end-ekstrak_start) + " Seconds") 

 

if __name__ == '__main__': 

    gui()



Lampiran 2. image_secret_e.py 
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## External Lib  

import cv2 as cv 

import numpy as np 

 

# Enkripsi Baris 

class Row: 

    def __init__(self,image, height, width, a, b): 

        self.image = image 

        self.height = height 

        self.width = width 

        self.a = a 

        self.b = b 

         

        self.e_rimg = np.zeros((self.height,self.width),dtype="uint8") 

 

        m = self.height  

        e_lcg = 0 

         

        # LCG 

        for i in range(self.height): 

            e_lcg = ((self.a*e_lcg)+self.b) % m # pers 2.5 

            self.e_rimg[e_lcg,:] = self.image[i,:] 

 

# Enkripsi Kolom 

class Column: 

    def __init__(self,image, height, width, a, b): 

        self.image = image 

        self.height = height 

        self.width = width 

        self.a = a 

        self.b = b 

         

        self.e_cimg = np.zeros((self.height,self.width),dtype="uint8") 

 

        m = self.width  

        e_lcg = 0 

         

        # LCG 

        for i in range(self.width): 

            e_lcg = ((self.a*e_lcg)+self.b) % m # pers 2.5 

            self.e_cimg[:,e_lcg] = self.image[:,i]



Lampiran 3. image_secret_d.py 

 

57 

 

## External Lib  

from re import A 

import cv2 as cv 

import numpy as np 

 

# Dekripsi Kolom 

class Column: 

    def __init__(self,image, height, width, a, b): 

        self.image = image 

        self.height = height 

        self.width = width 

        self.a = a 

        self.b = b 

        self.m = width 

 

        self.d_cimg = np.zeros((self.height,self.width),dtype="uint8") 

 

        d_lcg = 0 

 

        for i in range(self.width): 

            d_lcg = ((self.a*d_lcg)+self.b) % self.m # Pers 2.5 

            self.d_cimg[:,i] = self.image[:,d_lcg] 

 

# Dekripsi Baris 

class Row: 

    def __init__(self,image, height, width,a ,b): 

        self.image = image 

        self.height = height 

        self.width = width 

        self.a = a 

        self.b = b 

         

        self.d_rimg = np.zeros((self.height,self.width),dtype="uint8") 

 

        self.m = height  

 

        d_lcg = 0 

 

        for i in range(self.height): 

            d_lcg = ((self.a*d_lcg)+self.b) % self.m # Pers 2.5 

            self.d_rimg[i,:] = self.image[d_lcg,:] 



Lampiran 4. blok_img.py 
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import numpy as np 

 

# Kuantisasi standar JPEG  

TABEL_KUANTISASI = np.asarray([ 

                                [16, 11, 10, 16,  24, 40,   51,  61], 

                                [12, 12, 14, 19,  26, 58,   60,  55], 

                                [14, 13, 16, 24,  40, 57,   69,  56], 

                                [14, 17, 22, 29,  51, 87,   80,  62], 

                                [18, 22, 37, 56,  68, 109, 103,  77], 

                                [24, 36, 55, 64,  81, 104, 113,  92], 

                                [49, 64, 78, 87, 103, 121, 120, 101], 

                                [72, 92, 95, 98, 112, 100, 103,  99] 

                            ], dtype = np.float32) 

 

class Blok_Image: 

    def __init__(self, cover_img): 

        self.tinggi, self.lebar = cover_img.shape[:2] 

        self.channels = [ 

            split_image(cover_img[:,:,0]), 

            split_image(cover_img[:,:,1]), 

            split_image(cover_img[:,:,2]), 

        ] 

 

# Memecah image ke dalam blok-blok 8x8 

def split_image(image): 

    blocks = [] 

    for vert_slice in np.vsplit(image, int(image.shape[0] / 8)): 

        for horiz_slice in np.hsplit(vert_slice, int(image.shape[1] / 8)): 

            blocks.append(horiz_slice) 

    return blocks 

 

# Menggabungkan blok-blok 

def stitch_blocks(Nc, block_segments): 

     

    image_rows = [] 

    temp = [] 

    for i in range(len(block_segments)): 

        if i > 0 and not(i % int(Nc / 8)): 

            image_rows.append(temp) 

            temp = [block_segments[i]] 

        else: 

            temp.append(block_segments[i]) 

    image_rows.append(temp) 

 

    return np.block(image_rows)



Lampiran 5. zigzag.py 
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import numpy as np 

 

def zigzag(input): 

    #---------------------------------- 

    h = 0 

    v = 0 

    vmin = 0 

    hmin = 0 

    vmax = input.shape[0] 

    hmax = input.shape[1] 

    i = 0 

    output = np.zeros(( vmax * hmax)) 

    #---------------------------------- 

 

    while ((v < vmax) and (h < hmax)): 

 

        if ((h + v) % 2) == 0:                 # going up 

            if (v == vmin): 

                #print(1) 

                output[i] = input[v, h]        # if we got to the first line 

                if (h == hmax): 

                    v = v + 1 

                else: 

                    h = h + 1 

                i = i + 1 

            elif ((h == hmax -1 ) and (v < vmax)):   # if we got to the last 

column 

                #print(2) 

                output[i] = input[v, h] 

                v = v + 1 

                i = i + 1 

            elif ((v > vmin) and (h < hmax -1 )):    # all other cases 

                #print(3) 

                output[i] = input[v, h] 

                v = v - 1 

                h = h + 1 

                i = i + 1 

 

        else:                                    # going down 

            if ((v == vmax -1) and (h <= hmax -1)):       # if we got to the 

last line 

                #print(4) 

                output[i] = input[v, h] 

                h = h + 1 

                i = i + 1 

            elif (h == hmin):                  # if we got to the first column 

                #print(5)
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                output[i] = input[v, h] 

                if (v == vmax -1): 

                    h = h + 1 

                else: 

                    v = v + 1 

                i = i + 1 

            elif ((v < vmax -1) and (h > hmin)):     # all other cases 

                #print(6) 

                output[i] = input[v, h] 

                v = v + 1 

                h = h - 1 

                i = i + 1 

 

        if ((v == vmax-1) and (h == hmax-1)):          # bottom right element 

            #print(7) 

            output[i] = input[v, h] 

            break 

 

    #print ('v:',v,', h:',h,', i:',i) 

    return output 

 

def inverse_zigzag(input, vmax, hmax): 

 

    #---------------------------------- 

    h = 0 

    v = 0 

    vmin = 0 

    hmin = 0 

    output = np.zeros((vmax, hmax)) 

    i = 0 

    #---------------------------------- 

 

    while ((v < vmax) and (h < hmax)): 

        #print ('v:',v,', h:',h,', i:',i) 

        if ((h + v) % 2) == 0:                 # going up 

            if (v == vmin): 

                #print(1) 

                output[v, h] = input[i]        # if we got to the first line 

                if (h == hmax): 

                    v = v + 1 

                else: 

                    h = h + 1 

                i = i + 1 

 

            elif ((h == hmax -1 ) and (v < vmax)):   # if we got to the last 

column 

                #print(2)
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                output[v, h] = input[i] 

                v = v + 1 

                i = i + 1 

 

            elif ((v > vmin) and (h < hmax -1 )):    # all other cases 

                #print(3) 

                output[v, h] = input[i] 

                v = v - 1 

                h = h + 1 

                i = i + 1 

 

        else:                                    # going down 

            if ((v == vmax -1) and (h <= hmax -1)):       # if we got to the 

last line 

                #print(4) 

                output[v, h] = input[i] 

                h = h + 1 

                i = i + 1 

            elif (h == hmin):                  # if we got to the first column 

                #print(5) 

                output[v, h] = input[i] 

                if (v == vmax -1): 

                    h = h + 1 

                else: 

                    v = v + 1 

                i = i + 1 

            elif((v < vmax -1) and (h > hmin)):     # all other cases 

                output[v, h] = input[i] 

                v = v + 1 

                h = h - 1 

                i = i + 1 

 

        if ((v == vmax-1) and (h == hmax-1)):          # bottom right element 

            #print(7) 

            output[v, h] = input[i] 

            break 

 

    return output 

 



Lampiran 6. embed.py 
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import bitstring 

import numpy as np 

 

def penyisipan(bin_secret, dct_blok): 

    secret_data_len = bitstring.pack('uint:32', len(bin_secret)) 

    new_blocks = [] 

 

    for block in dct_blok: 

        for index in range(1, len(block)): 

            curr_coef = np.int32(block[index]) 

            if (curr_coef > 1): 

                curr_coef = np.uint8(block[index]) 

                if (bin_secret.pos == len(bin_secret)) : break 

                pack_coef = bitstring.pack('uint:8', curr_coef) 

                if (secret_data_len.pos <= len(secret_data_len) - 1) : 

pack_coef[-1] = secret_data_len.read(1) 

                else: pack_coef[-1] = bin_secret.read(1) 

                block[index] = np.float32(pack_coef.read('uint:8')) 

        new_blocks.append(block) 

 

    bin_secret.pos = 0 

    secret_data_len.pos = 0 

 

    return new_blocks



Lampiran 7. uji.py 
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from tkinter import * 

from tkinter import ttk, messagebox 

from tkinter import filedialog 

import cv2 as cv 

import numpy as np  

from math import log10,sqrt 

 

class gui: 

    def __init__(self): 

        self.window = Tk() 

        self.window.title("Steganografi") 

        self.window.geometry('255x260') 

        self.window.resizable(0,0) 

 

        self.frm1 = ttk.LabelFrame(self.window, text="MSE & PNSR", padding=10) 

        self.frm1.grid(row=0,column=0, padx=20, pady=15, sticky=NW) 

        self.frm2 = ttk.LabelFrame(self.window, text="NCC", padding=10) 

        self.frm2.grid(row=1,column=0, padx=20, sticky=NW) 

 

        # Variable 

        self.cover = [] 

        self.stego = [] 

        self.awal = [] 

        self.akhir = [] 

        # Frame 1 

 

        ttk.Button(self.frm1, text="Cover", command=self.upload_cover , 

width=10).grid(row=0, column=0, sticky=W) 

        ttk.Button(self.frm1, text="Stego", command=self.upload_stego , 

width=10).grid(row=0, column=1, sticky=W, padx=5) 

        ttk.Button(self.frm1, text="OK", command=self.mp , width=5).grid(row=0, 

column=2, sticky=W) 

 

        self.n_frame = ttk.Frame(self.frm1) 

        self.n_frame.grid(row=1,column=0,columnspan=2, sticky=W) 

 

        ttk.Label(self.n_frame, text="MSE ", padding=5).grid(row=1, column=0, 

sticky=W) 

        ttk.Label(self.n_frame, text="= ", padding=5).grid(row=1, column=1, 

sticky=W) 

        ttk.Label(self.n_frame, text="PSNR ", padding=5).grid(row=2, column=0, 

sticky=W) 

        ttk.Label(self.n_frame, text="= ", padding=5).grid(row=2, column=1, 

sticky=W) 

 

        # Frame 2
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        ttk.Button(self.frm2, text="Awal", command=self.upload_awal , 

width=10).grid(row=0, column=0, sticky=W) 

        ttk.Button(self.frm2, text="Akhir", command=self.upload_akhir , 

width=10).grid(row=0, column=1, sticky=W, padx=5) 

        ttk.Button(self.frm2, text="OK", command=self.ncc , width=5).grid(row=0, 

column=2, sticky=W) 

         

        self.n_frame1 = ttk.Frame(self.frm2) 

        self.n_frame1.grid(row=1,column=0,columnspan=2, sticky=W) 

 

        ttk.Label(self.n_frame1, text="NCC ", padding=5).grid(row=1, column=0, 

sticky=W) 

        ttk.Label(self.n_frame1, text="= ", padding=5).grid(row=1, column=1, 

sticky=W) 

 

        self.window.mainloop() 

 

    @staticmethod 

    def upload(): 

        path_imgsec = filedialog.askopenfilename(title='Choose image') 

        return path_imgsec 

 

    def upload_cover(self): 

        path_cover = self.upload() 

        cover_img = cv.imread(path_cover) 

        self.cover = cover_img 

 

    def upload_stego(self): 

        path_stego = self.upload() 

        stego_img = cv.imread(path_stego) 

        self.stego = stego_img 

     

    def upload_awal(self): 

        path_awal = self.upload() 

        awal_img = cv.imread(path_awal) 

        self.awal = awal_img 

 

    def upload_akhir(self): 

        path_akhir = self.upload() 

        akhir_img = cv.imread(path_akhir) 

        self.akhir = akhir_img 

 

    def mp(self): 

        mse = np.mean((self.cover - self.stego) ** 2) 

 

        if(mse == 0):  # MSE is zero means no noise is present in the signal .
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                        # Therefore PSNR have no importance. 

            psnr = 100 

 

        elif(mse!=0): 

            max_pixel = 255.0 

            psnr = 20 * log10(max_pixel / sqrt(mse)) 

 

        ttk.Label(self.n_frame, text=f"{mse:.4f}", padding=5).grid(row=1, 

column=2, sticky=W) 

        ttk.Label(self.n_frame, text=f"{psnr:.4f}", padding=5).grid(row=2, 

column=2, sticky=W) 

         

        self.cover = [] 

        self.stego = [] 

 

    def ncc(self): 

        result = cv.matchTemplate(self.awal, self.akhir ,cv.TM_CCOEFF_NORMED) 

        ttk.Label(self.n_frame1, text=f"{result[0,0]:.6f}", 

padding=5).grid(row=1, column=2, sticky=W) 

        print((result[0,0])) 

     

        self.awal = [] 

        self.akhir = [] 

 

if __name__ == '__main__': 

    gui() 

 
 


