JlaGopaTopHna po6ora Ne 13. BukopucTaHHSI FeHEPATHBHUX 3MarajbHHUX

HeiipoHHNX Mepek (GANS) 11l CTBOPEHHS 300paeHb

Meta: o3HallOMHUTHCS 3 IpUHOUIIaMH pO6OTI/I Ta MOXJIMBOCTAMHU TI'CHCPATUBHUX MoJieen Ha

npuknaai Stable Diffusion, HaBuUMTHCS TeHepyBaTH Ta aHali3yBaTH 300pakeHHS, a TaKOX

€KCIIEPUMEHTYBATH 3 PISHUMHU ITapaMeTpaMu MOJIENI.

3aBaaHHA 115 BCiX BapiaHTIB

3asoanna 1: docnidime OokymeHmayilo 6CMano8IeHUx 0iOiomeKx ma NOsACHIMb, O Y020
KOJICHA 3 HUX BUKOPUCTNOBYEMBCS 8 YbOM) NPOEKMI.

3aeoanna 2: 3naudime inwi moodeni Ha Hugging Face, axi modcna sukopucmamu 3amicme
"runwayml/stable-diffusion-v1-5". Cnpobyiime 3a6anmadxicumu ma nopisHamu ix.
3aeoanna 3: moougpixyiime ¢hynkyito show _images, wod 6ona moenra 6i0oopadrcamu
008i1bHY KLNbKICMb 300padxcens y cimyi (Hanpuxiao, 3x3 abo 4x4).

3asoanna 4: oooatime we o00un napamemp OISl KOHMPOIO 2eHepayii 300padiceHd
(nanpuxnao: Width ma Height, Negative Prompt, memnepamypy mowo) ma 6ionogioHui
gidaicem.

3agoanna 5: peanisyime ¢hynkyiro 0na inmepnonayii Mmixc mpboma NpOMAMAMU MA
cmeopims 8i0N0GIOHULL 8I0dCEM.

3asoanna 6: oooavime iHwi Memoou aHalizy 300padiceHb (HANPUKIAo, 2icmocpama Koaibopie
abo susieeHHs 00 '€kmis) ma 8iON0GIOHI KHONKUL.

3aeoannsa 7: peanizyiime yHKYir0 015 3a8AHMANCEHHS KOPUCTYBAYLKO2O 300PANHCEHHS MA
1l020 aHanizy.



ba3oBa crpykrypa podoru

bnok 1: Bcmanoenenns ma imnopm oioniomex

'pip install transformers torch torchvision ipywidgets matplotlib pillow
!'pip install git+https://github.com/huggingface/diffusers.git
'pip install opencv-python

import torch

import torchvision.transforms as transforms

from torchvision.utils import make grid

import matplotlib.pyplot as plt

from PIL import Image

import numpy as np

from diffusers import StableDiffusionPipeline, DPMSolverMultistepScheduler
import ipywidgets as widgets

from IPython.display import display, clear output
import cv2

import io

import base64

import glob

import os

3asoanna 1: Oocnidimv OoKyMeHmMayito 6CMAHOBNEHUX OIOniomeK ma NoACHIims, Ol 4020
KOJCHA 3 HUX BUKOPUCIOBYEMBCS 8 YbOM) NPOEKMI.

bnok 2: 3aeanmasicenns mooeni

model id = "runwayml/stable-diffusion-v1-5"

pipe = StableDiffusionPipeline.from pretrained(model id,

torch dtype=torch.floatl6)

pipe.scheduler =

DPMSolverMultistepScheduler.from config(pipe.scheduler.config)
pipe = pipe.to("cuda")

3asoanna 2: 3uaidime imwi moodeni na Hugging Face, sKi ModCHa suxopucmamu 3amicmb
"runwayml/stable-diffusion-v1-5". CnpooOyiime 3a6anmasxcumu ma nopieHAmu ix.



bnok 3: @yukuyii 0na cenepayii ma 6iooopasicennsn 300parxcens

def generate image (prompt, num images=1, guidance scale=7.5,
num_ inference steps=50, seed=None):

if seed is not None:

generator = torch.Generator ("cuda") .manual seed(seed)
else:
generator = None
with torch.no grad() :
images = pipe (prompt, num images per prompt=num_ images,
guidance scale=guidance_ scale,
num_ inference steps=num inference steps,
generator=generator) .images
return images

def show images (images) :
fig, axes = plt.subplots(l, len(images), figsize=(15, 5))
for i, img in enumerate (images) :
if len(images) == 1:
axes.imshow (img)
axes.axis('off')
else:
axes[i].imshow (img)
axes[i].axis('off'")
plt.tight layout ()
plt.show ()

def slerp(t, v0, vl, DOT THRESHOLD=0.9995) :
dot = torch.sum(v0 * vl / (torch.norm(v0) * torch.norm(vl)))
if abs(dot) > DOT THRESHOLD:
v2 = (1 - t) * v0O + t * vl
else:
theta 0 torch.acos (dot)
sin theta 0 = torch.sin(theta 0)
theta t = theta 0 * t
sin theta t = torch.sin(theta t)
s0 = torch.sin(theta 0 - theta t) / sin theta 0
sl = sin theta t / sin theta 0
v2 = s0 * v0 + sl * vl

return v2

3aedanna 3: moougixyiime @ynxyito show_images, w06 6ona mo2na 6idobpasicamu O0BiTbHY
KinbKicmb 300padicens y cimyi (Hanpukiao, 3x3 abo 4x4).



bnok 4: Inmepdpeiic ona zenepauii 300pasricenn

output images = widgets.Output ()

def generate images button clicked(b):
with output images:
clear output (wait=True)
images = generate image (prompt.value, num images.value,
guidance scale.value, num inference steps.value, seed widget.value)
show images (images)
generate button.images = images # 30epiraemMo 3reHepoBaHi
300paxXeHHH

prompt = widgets.Text (value="A portrait of a smiling person",

description="Prompt:", style={'description width': 'initial'})

num_ images = widgets.IntSlider (min=1, max=4, step=1, value=l,
description="Number of images:", style={'description width': 'initial'})
guidance scale = widgets.FloatSlider (min=1, max=20, step=0.5, value=7.5,
description="Guidance scale:", style={'description width': 'initial'})
num_inference steps = widgets.IntSlider (min=10, max=100, step=10,

value=50, description="Inference steps:", style={'description width':
'initial'})

seed widget = widgets.IntText (value=42, description="Seed:",
style={'description width': 'initial'})

random_seed button = widgets.Button (description="Random Seed")
generate button = widgets.Button(description="Generate Images")

def on random seed click(b):
seed widget.value = np.random.randint (0, 1000000)

random seed button.on click(on random seed click)
generate button.on click(generate images button clicked)

3asoannsa 4: oooaiime we ooun napamemp OJis1 KOHMPOIIO 2eHepayii 300padiceHb (HANPUKIAo:
Width ma Height, Negative Prompt, memnepamypy mowjo) ma 8ionogionuti 8ioxcem.



bnok 5: @yukuii 01s inmepnonayii npomnmis

output interpolation = widgets.Output ()

def interpolate prompts (promptl, prompt2, steps, guidance scale,
num_inference steps, seed=None, transition speed=1.0):

images = []
for i in range(steps + 1):
t = (1 / steps) ** transition speed
interpolated prompt = f"{promptl} {(1-t):.2f}, {prompt2} {t:.2f}"
if seed is not None:
seed i = seed + i # 3MmiHOeMO seed A4 KOXHOT'O KPOKY, OO
oTpMMaTM pPisHi, aje nociaimoBH1 300paxeHHS
else:
seed i1 = None
image = generate image (interpolated prompt, 1, guidance scale,

num inference steps, seed 1) [0]
images.append (image)
return images

def interpolate prompts button clicked(b):
with output interpolation:
clear output (wait=True)

seed = np.random.randint (0, 1000000) if seed widget interp.value

== 0 else seed widget interp.value

images = interpolate prompts (promptl.value, prompt2.value,

steps.value,
guidance scale interp.value,
num inference steps interp.value,

seed, transition speed.value)

show images (images)

interpolate button.images = images # 30epiraemMo iHTepnosboBaHi

300paxeHHs

promptl = widgets.Text (value="A portrait of a young person",
description="Prompt 1:", style={'description width': 'initial'})
prompt2 = widgets.Text (value="A portrait of an old person",
description="Prompt 2:", style={'description width': 'initial'})
steps = widgets.IntSlider (min=2, max=20, step=1, value=10,
description="Steps:", style={'description width': 'initial'})

guidance scale interp = widgets.FloatSlider (min=1, max=20, step=0.5,

value=7.5, description="Guidance scale:", style={'description width':

'initial'})

num_ inference steps interp = widgets.IntSlider (min=10, max=100, step=10,

value=50, description="Inference steps:", style={'description width':

'initial'})

seed widget interp = widgets.IntText (value=0, description="Seed (0 for

random) :", style={'description width': 'initial'})



transition speed = widgets.FloatSlider (min=0.1, max=2.0, step=0.1,
value=1.0, description="Transition speed:", style={'description width':
'initial'})

interpolate button = widgets.Button(description="Interpolate Prompts")

interpolate button.on click(interpolate prompts button clicked)

3asoanna 5: peanizyiime (yHKyito 01 IHMEPNONAYIT MidC MPbOMA NPOMAMAMU MA CMBOPIMb
8I0N0GIOHUI 8i0HCEM.

bnok 6: @yukuyii ona 00podKku ma ananizy 300parxcens

def image to base64 (image) :
buffered = io.BytesIO()
image.save (buffered, format="PNG")
return base64.bbdencode (buffered.getvalue()) .decode ()

def analyze image (image) :

img array = np.array(image)

gray = cv2.cvtColor (img array, cvz2.COLOR RGBZGRAY)

edges = cv2.Canny(gray, 100, 200)

plt.figure(figsize=(10, 5))

plt.subplot (121), plt.imshow(image), plt.title('Original')

plt.subplot (122), plt.imshow (edges, cmap='gray'), plt.title('Edge
Detection')

plt.show ()

def analyze image button clicked(b):
if hasattr(generate button, 'images') and len(generate button.images)
> 0:
analyze image (generate button.images[0])
else:
print ("No image generated yet. Please generate an image first.")

analyze button = widgets.Button(description="Analyze Last Generated
Image")
analyze button.on click(analyze image button clicked)

3aeoanns 6: oooatime inwii Memoou ananizy 306pasxicend (HaANpuUKIAo, 2icmospama Koavopie aoo
8UsBIEeHHSL 00 '€KMiB) ma 8iONOBIOHI KHONKU.



bnok 7: @yukuyii 012 30epercenns ma 3a6aHmMaiceHHs 300pa)xcenv/8ioeo

def save image button clicked(b):
if hasattr(generate button, 'images') and len(generate button.images)
> 0:
generate button.images[0].save("generated image.png")
print ("Image saved as 'generated image.png'")
else:
print ("No image generated yet. Please generate an image first.")

save button = widgets.Button(description="Save Last Generated Image")
save button.on click(save image button clicked)

def create smooth video (images, output path, fps):
height, width, = np.array(images[0]) .shape
fourcc = cv2.VideoWriter fourcc (*'mp4v')
out = cv2.VideoWriter (output path, fourcc, fps, (width, height))

for i in range(len (images)-1):

imgl = cv2Z.cvtColor (np.array(images[i]), cv2.COLOR RGB2BGR)
img2 = cv2Z.cvtColor(np.array(images[i+1]), cv2.COLOR RGB2BGR)
flow = cv2.calcOpticalFlowFarneback(cv2.cvtColor (imgl,

cv2.COLOR BGR2GRAY),

cv2.cvtColor (img2,
cv2.COLOR BGR2GRAY),

None, 0.5, 3, 15, 3, 5, 1.2,
0)

for j in range (fps):
t =73 / fps

warped = cv2.remap (imgl, (flow[..., 0] * t +
np.arange (width)) .astype (np.float32),
(flow[..., 1] * t + np.arange (height) [:,
np.newaxis]) .astype (np.float32),

cv2.INTER LINEAR)
out.write (warped)

out.release()

def create video button clicked(b):
if hasattr(interpolate button, 'images') and
len(interpolate button.images) > 0:
output path = "interpolation video.mp4"
create smooth video (interpolate button.images, output path,
fps.value)
print (f"Video saved as '{output path}'")
else:
print ("No interpolated images yet. Please interpolate prompts
first.")



create video button = widgets.Button(description="Create Smooth Video")
create video button.on click(create video button clicked)

fps = widgets.IntSlider (min=10, max=60, step=1, value=30,
description="FPS:", style={'description width': 'initial'})

3aeoannsa 7: peanizyiime QyHKyito 015 3a8aHMANCEHHS KOPUCTMYBAYBKO20 300PANCEHHS MA 1020
aHanizy.

bnok 8: I'onosnuii inmepgeiic

# Qtitle TomoBHUM iHTepderic
tab = widgets.Tab ()
tab.children = |
widgets.VBox ([
widgets.HBox ([prompt, num_ images]),
widgets.HBox ([guidance scale, num inference steps]),
widgets.HBox ([seed widget, random seed button]),
generate button,
output images,
widgets.HBox ([analyze button, save button])
1)y
widgets.VBox ([
widgets.HBox ([promptl, prompt2]),
widgets.HBox ([steps, guidance scale interp,
num_ inference steps interp]),
widgets.HBox ([seed widget interp, transition speed]),
interpolate button,
output interpolation,
widgets.HBox ([fps, create video button])
1)
]
tab.set title(0, "Generate Images")
tab.set title(l, "Interpolate Prompts")
display (tab)
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Pucynoxk 1.1. Pesynbrar Bukopuctanus SD 1.5 B 6a30BoMy npukasi
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Pucynok 1.2. Pe3ynbrar anamizy 300pakeHHs B 6a30BOMY MPUKJIIATI



Pucynok 1.3. Pe3ynbrar inTepnossiii 300pakeHb B 0a30BOMY TTPUKIAI1

IIpukjaax BUKOHAHHS po0OTH

bnok 1: Bcmanoenenns ma imnopm oioniomex

'pip install transformers torch torchvision ipywidgets matplotlib pillow
lpip install git+https://github.com/huggingface/diffusers.git
'pip install opencv-python

import torch

import torchvision.transforms as transforms

from torchvision.utils import make grid

import matplotlib.pyplot as plt

from PIL import Image

import numpy as np

from diffusers import StableDiffusionPipeline, DPMSolverMultistepScheduler
import ipywidgets as widgets

from IPython.display import display, clear output
import cv2

import io

import base64

import glob

import os

3agoanna 1: oocnidimv O0OKyMeHmMayilo 8CMAHOGIEHUX OIONIOMEK MA NOSACHIMb, O Y020

KOJCHA 3 HUX 6UKOPUCMOBYEMbCA 6 YbOMY npoeicmi.

torch—...

torchvision.transforms —...



bBnok 2: 3aeanmasicennsn mooeni

model id = "runwayml/stable-diffusion-v1-5"

pipe = StableDiffusionPipeline.from pretrained(model id,

torch dtype=torch.floatl6)

pipe.scheduler =

DPMSolverMultistepScheduler.from config(pipe.scheduler.config)
pipe = pipe.to("cuda")

3asoanna 2: 3uauodime inmwi moodeni na Hugging Face, sKi MOdCHA suxopucmamu 3amicmb
"runwayml/stable-diffusion-v1-5". Cnpobyiime 3a6anmadxcumu ma nopieHAmMu ix.

models = {
"SD 1.5": "runwayml/stable-diffusion-v1-5",
"SD 2.1": "stabilityai/stable-diffusion-2-1"
t
current model = "SD 1.5"

pipe = StableDiffusionPipeline.from pretrained(models[current model],
torch dtype=torch.floatlé6)

pipe.scheduler =

DPMSolverMultistepScheduler.from config(pipe.scheduler.config)

pipe = pipe.to("cuda")

def change model (model name) :

global pipe, current model

current model = model name

pipe = StableDiffusionPipeline.from pretrained(models[model name],
torch dtype=torch.floatl6)

pipe.scheduler =
DPMSolverMultistepScheduler.from config(pipe.scheduler.config)

pipe = pipe.to("cuda")



Pucynok 1.5. Pesynbrar Bukopuctanss SD 2.1 (3a 0IHAKOBUX IMapaMeTpiB)



bnok 3: @ynkuyii onsa zenepauyii ma ioooparceHHs 300parcers

def generate image (prompt, num images=1, guidance scale=7.5,
num_ inference steps=50, seed=None):
if seed is not None:
generator = torch.Generator ("cuda") .manual seed(seed)
else:
generator = None
with torch.no grad():
images = pipe (prompt, num images per prompt=num_ images,
guidance scale=guidance_ scale,
num_inference steps=num inference steps,
generator=generator) .images
return images

def show images (images) :
fig, axes = plt.subplots(l, len(images), figsize=(15, 5))
for i, img in enumerate (images) :
if len(images) ==
axes.imshow (img)
axes.axis('off')
else:
axes[i].imshow (img)
axes[i].axis('off'")
plt.tight layout ()
plt.show ()

def slerp(t, v0, vl, DOT THRESHOLD=0.9995) :
dot = torch.sum(v0 * vl / (torch.norm(v0) * torch.norm(vl)))
if abs(dot) > DOT THRESHOLD:
v2 = (1 - t) * v0O + t * vl
else:
theta 0 torch.acos (dot)
sin theta 0 = torch.sin(theta 0)
theta t = theta 0 * t
sin theta t = torch.sin(theta t)
s0 = torch.sin(theta 0 - theta t) / sin theta 0
sl = sin theta t / sin theta 0
v2 = s0 * vO + sl * vl
return v2

3aedanna 3: moougixyiime @ynxyito show_images, w06 6ona mo2na 6idobpasicamu O0BiTbHY
KinbKicmb 300padicens y cimyi (Hanpukiao, 3x3 abo 4x4).

def show images (images, rows=None, cols=None):
n = len (images)
if n ==

print ("No images to display")



return

if rows is None and cols is None:

cols int (np.ceil (np.sgrt(n)))
rows = int(np.ceil(n / cols))
elif rows is None:
rows = int(np.ceil(n / cols))
elif cols is None:

cols = int(np.ceil(n / rows))

fig, axes = plt.subplots(rows, cols, figsize=(cols*5, rows*5))

if n ==
axes = np.array([axes]) # I[lepeTBOPEMO B MaAcCuB IJg yHibikamii
OBpPOOKMU
else:
axes = axes.flatten ()

for i, img in enumerate (images) :
if i < n:
axes[i] .imshow (img)
axes[i].axis('off'")
else:
fig.delaxes (axes[i])

for i in range(n, len(axes)):
fig.delaxes (axes[i])

plt.tight layout ()
plt.show ()



bnoxk 4: Inmepgpeiic ona zenepauii 3006parxcens

output images = widgets.Output ()

def generate images button clicked(b):
with output images:
clear output (wait=True)
images = generate image (prompt.value, num images.value,
guidance scale.value, num inference steps.value, seed widget.value)
show images (images)
generate button.images = images # 30epiraemMo 3reHepoBaHi

300paxXeHHH

prompt = widgets.Text (value="A portrait of a smiling person",

description="Prompt:", style={'description width': 'initial'})

num_ images = widgets.IntSlider (min=1, max=4, step=1, value=l,
description="Number of images:", style={'description width': 'initial'})
guidance scale = widgets.FloatSlider (min=1, max=20, step=0.5, value=7.5,
description="Guidance scale:", style={'description width': 'initial'})
num_inference steps = widgets.IntSlider (min=10, max=100, step=10,

value=50, description="Inference steps:", style={'description width':
'initial'})

seed widget = widgets.IntText (value=42, description="Seed:",
style={'description width': 'initial'})

random_seed button = widgets.Button (description="Random Seed")
generate button = widgets.Button(description="Generate Images")

def on random seed click(b):
seed widget.value = np.random.randint (0, 1000000)

random seed button.on click(on random seed click)
generate button.on click(generate images button clicked)

3asoannsa 4: oooaiime we ooun napamemp OJis1 KOHMPOIIO 2eHepayii 300padiceHb (HANPUKIAo:
Width ma Height, Negative Prompt, memnepamypy mowo) ma 6i0nogionui 8iodicem.

def generate image (prompt, negative prompt="", num images=1l,
guidance scale=7.5, num inference steps=50, seed=None, width=512,
height=512, temperature=1.0):
if seed is not None:
generator = torch.Generator ("cuda") .manual seed(seed)
else:
generator = None

with torch.no grad():
# T'eHepyeMO JlaTeHTHMM OpocTip 3 TunoM floatlé
latents = torch.randn((num images, pipe.unet.config.in channels,
height // 8, width // 8),



generator=generator, device="cuda",
dtype=torch.floatl6) * temperature

# [epeTBOPOEMO MNPOMITM B TeH30pu 3 TunoMm floatl6
text inputs = pipe.tokenizer
prompt,
padding="max length",
max length=pipe.tokenizer.model max length,
truncation=True,
return_ tensors="pt",
)
text input ids = text inputs.input ids.to(pipe.device)
prompt embeds = pipe.text encoder (text input ids) [0].half ()

# OBpoBNIgEMO HETATUBHUINA TPOMIIT
if negative prompt:
uncond input = pipe.tokenizer (
negative prompt,
padding="max length",
max length=text input ids.shape[-1],
truncation=True,
return tensors="pt",
)
uncond input ids = uncond input.input ids.to(pipe.device)
negative prompt embeds =
pipe.text encoder (uncond input ids) [0].half ()
else:
# SAKWO HeTaTMBHMI NPOMIT HE BKa3aHO, CTBOPKHEMO IYyCTUM eMOeIVHT
negative prompt embeds = torch.zeros like (prompt embeds)

# IlepekoHYyEMOCH, MO GOPMM CIIiBIaAIAlnTh
if prompt embeds.shape[l] != negative prompt embeds.shape[l]:
negative prompt embeds = negative prompt embeds.repeat (1,
prompt embeds.shape[l], 1)

images = pipe (prompt embeds=prompt embeds,

negative prompt embeds=negative prompt embeds,
num_ images per prompt=num images,
guidance scale=guidance_scale,
num_inference steps=num inference steps,
latents=latents,
width=width,
height=height) .images

return images

output images = widgets.Output ()

def generate images button clicked(b):
with output images:



clear output (wait=True)
images = generate image (prompt.value, negative prompt.value,
num_ images.value,
guidance scale.value,
num_inference steps.value, seed widget.value,
width.value, height.value,
temperature.value)
show images (images)
generate button.images = images

prompt = widgets.Text (value="A portrait of a smiling person",
description="Prompt:", style={'description width': 'initial'})

negative prompt = widgets.Text (value="", description="Negative Prompt:",

style={'description width': 'initial'})
num_ images = widgets.IntSlider (min=1, max=9, step=1, value=l,

description="Number of images:", style={'description width': 'initial'})

guidance scale = widgets.FloatSlider (min=1, max=20, step=0.5, value=7.5,

description="Guidance scale:", style={'description width': 'initial'})
num_ inference steps = widgets.IntSlider (min=10, max=100, step=10,
value=50, description="Inference steps:", style={'description width':
'initial'})

seed widget = widgets.IntText (value=42, description="Seed:",

style={'description width': 'initial'})

width = widgets.IntSlider (min=256, max=1024, step=64, value=512,
description="Width:", style={'description width': 'initial'})
height = widgets.IntSlider (min=256, max=1024, step=64, value=512,
description="Height:", style={'description width': 'initial'})

temperature = widgets.FloatSlider (min=0.1, max=2.0, step=0.1, value=1.0,

description="Temperature:", style={'description width': 'initial'})

random seed button = widgets.Button (description="Random Seed")
generate button = widgets.Button(description="Generate Images")

def on random seed click(b):
seed widget.value = np.random.randint (0, 1000000)

random seed button.on click(on random seed click)
generate button.on click(generate images button clicked)



bnok 5: @yukuii 01s inmepnonayii npomnmis

output interpolation = widgets.Output ()

def interpolate prompts (promptl, prompt2, steps, guidance scale,
num_inference steps, seed=None, transition speed=1.0):

images = []
for i in range(steps + 1):
t = (1 / steps) ** transition speed
interpolated prompt = f"{promptl} {(1-t):.2f}, {prompt2} {t:.2f}"
if seed is not None:
seed i = seed + i # 3MmiHOeMO seed A4 KOXHOT'O KPOKY, OO
oTpMMaTM pPisHi, aje nociaimoBH1 300paxeHHS
else:
seed i1 = None
image = generate image (interpolated prompt, 1, guidance scale,

num inference steps, seed 1) [0]
images.append (image)
return images

def interpolate prompts button clicked(b):
with output interpolation:
clear output (wait=True)

seed = np.random.randint (0, 1000000) if seed widget interp.value

== 0 else seed widget interp.value

images = interpolate prompts (promptl.value, prompt2.value,

steps.value,
guidance scale interp.value,
num inference steps interp.value,

seed, transition speed.value)

show images (images)

interpolate button.images = images # 30epiraemMo iHTepnosboBaHi

300paxeHHs

promptl = widgets.Text (value="A portrait of a young person",
description="Prompt 1:", style={'description width': 'initial'})
prompt2 = widgets.Text (value="A portrait of an old person",
description="Prompt 2:", style={'description width': 'initial'})
steps = widgets.IntSlider (min=2, max=20, step=1, value=10,
description="Steps:", style={'description width': 'initial'})

guidance scale interp = widgets.FloatSlider (min=1, max=20, step=0.5,

value=7.5, description="Guidance scale:", style={'description width':

'initial'})

num_ inference steps interp = widgets.IntSlider (min=10, max=100, step=10,

value=50, description="Inference steps:", style={'description width':

'initial'})

seed widget interp = widgets.IntText (value=0, description="Seed (0 for

random) :", style={'description width': 'initial'})



transition speed = widgets.FloatSlider (min=0.1, max=2.0, step=0.1,
value=1.0, description="Transition speed:", style={'description width':
'initial'})

interpolate button = widgets.Button(description="Interpolate Prompts")

interpolate button.on click(interpolate prompts button clicked)

3asoanna 5: peanizyiime (yHKyito 01 IHMEPNONAYIT MidC MPbOMA NPOMAMAMU MA CMBOPIMb
8I0N0GIOHUI 8i0HCEM.

output interpolation = widgets.Output ()

def interpolate prompts (promptl, prompt2, prompt3, steps, guidance_ scale,
num inference steps, seed=None, transition speed=1.0):

images = []

total steps = steps * 2

for i in range(total steps + 1):
t = (1 / total steps) ** transition speed
if 1 <= steps:
interpolated prompt = f"{promptl} {(1-t*2):.2f}, {prompt2}
{t*2:.2£}"
else:
t = (i - steps) / steps
interpolated prompt = f"{prompt2} {(l1-t):.2f}, {prompt3}
{t:.2f}"

if seed is not None:
seed i = seed + 1
else:

seed 1 None
image = generate image (interpolated prompt, num images=1,
guidance scale=guidance scale,
num inference steps=num inference steps,
seed=seed i) [0]
images.append (image)
return images

def interpolate prompts button clicked(b):
with output interpolation:
clear output (wait=True)
seed = np.random.randint (0, 1000000) if seed widget interp.value
== 0 else seed widget interp.value
images = interpolate prompts (promptl.value, prompt2.value,
prompt3.value, steps.value,
guidance scale interp.value,
num_ inference steps interp.value,



seed, transition speed.value)
show images (images)

interpolate button.images = images
promptl = widgets.Text (value="A portrait of a young person",
description="Prompt 1:", style={'description width': 'initial'})
prompt2 = widgets.Text (value="A portrait of a middle-aged person",
description="Prompt 2:", style={'description width': 'initial'})

prompt3 = widgets.Text (value="A portrait of an old person",
description="Prompt 3:", style={'description width': 'initial'})

steps = widgets.IntSlider (min=2, max=20, step=1, value=10,
description="Steps per transition:", style={'description width':
'initial'})

guidance scale interp = widgets.FloatSlider (min=1, max=20, step=0.5,
value=7.5, description="Guidance scale:", style={'description width':
'initial'})

num inference steps interp = widgets.IntSlider (min=10, max=100, step=10,
value=50, description="Inference steps:", style={'description width':
'initial'})

seed widget interp = widgets.IntText (value=0, description="Seed (0 for
random) :", style={'description width': 'initial'})

transition speed = widgets.FloatSlider (min=0.1, max=2.0, step=0.1,
value=1.0, description="Transition speed:", style={'description width':
'initial'})

interpolate button = widgets.Button(description="Interpolate Prompts")

interpolate button.on click(interpolate prompts button clicked)
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def image to base64 (image) :
buffered = io.BytesIO()
image.save (buffered, format="PNG")
return base64.bbdencode (buffered.getvalue()) .decode ()

def analyze image (image) :

img array = np.array (image)

gray = cv2Z.cvtColor (img array, cvZ2.COLOR RGBZGRAY)

edges = cv2.Canny(gray, 100, 200)

plt.figure(figsize=(10, 5))

plt.subplot (121), plt.imshow(image), plt.title('Original')

plt.subplot (122), plt.imshow(edges, cmap='gray'), plt.title('Edge
Detection')

plt.show ()

def analyze image button clicked(b):
if hasattr(generate button, 'images') and len(generate button.images)
> 0:
analyze image (generate button.images[0])
else:
print ("No image generated yet. Please generate an image first.")

analyze button = widgets.Button(description="Analyze Last Generated
Image")
analyze button.on click(analyze image button clicked)

3aeoanns 6: oooatime inwii Memoou ananizy 306pasxicend (HaNpuUKIAo, 2icmospama Koavopie aoo
susI81IeH s 00'ckmis) ma 6i0N0BIOHI KHONKU.

import traceback

def analyze image (image) :
try:
img array = np.array(image)
print (f"Image shape: {img array.shape}")
print (f"Image dtype: {img array.dtype}l")

# Edge detection
gray = cv2.cvtColor (img array, cvz2.COLOR RGB2ZGRAY)
edges = cv2.Canny(gray, 100, 200)

# Color histogram

color = ('r','g','b")
plt.figure(figsize=(20, 15))
plt.subplot (221)
plt.title("Color Histogram")



def

for i, col in enumerate(color) :
histr = cv2.calcHist([img array], [i],None, [256], [0,256])
plt.plot (histr, color = col)
plt.x1im ([0, 256])

# Display results
plt.subplot (222)
plt.imshow (image)
plt.title('Original')
plt.axis ('off")

plt.subplot (223)

plt.imshow (edges, cmap='gray')
plt.title('Edge Detection')
plt.axis('off")

plt.subplot (224)
plt.imshow (img array)
plt.title('RGB Image')
plt.axis('off")

plt.tight layout ()
plt.show ()

print ("Image analysis completed successfully.")
except Exception as e:
print (f"An error occurred during image analysis: {str(e)}")
print ("Traceback:")
traceback.print exc()

analyze image button clicked (b) :

if hasattr(generate button, 'images') and len(generate button.images)
print ("Starting image analysis...")
analyze image (generate button.images[0])

else:

print ("No image generated yet. Please generate an image first.")



Image shape: (512, 512, 3)

Image dtype: uint8
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def save image button clicked(b):
if hasattr(generate button, 'images') and len(generate button.images)
> 0:
generate button.images[0].save("generated image.png")
print ("Image saved as 'generated image.png'")
else:
print ("No image generated yet. Please generate an image first.")

save button = widgets.Button(description="Save Last Generated Image")
save button.on click(save image button clicked)

def create smooth video (images, output path, fps):
height, width, = np.array(images[0]) .shape
fourcc = cv2.VideoWriter fourcc (*'mp4v')
out = cv2.VideoWriter (output path, fourcc, fps, (width, height))

for i in range(len (images)-1):

imgl = cv2Z.cvtColor (np.array(images[i]), cv2.COLOR RGB2BGR)
img2 = cv2Z.cvtColor(np.array(images[i+1]), cv2.COLOR RGB2BGR)
flow = cv2.calcOpticalFlowFarneback(cv2.cvtColor (imgl,

cv2.COLOR BGR2GRAY),

cv2.cvtColor (img2,
cv2.COLOR BGR2GRAY),

None, 0.5, 3, 15, 3, 5, 1.2,
0)

for j in range (fps):
t =73 / fps

warped = cv2.remap (imgl, (flow[..., 0] * t +
np.arange (width)) .astype (np.float32),
(flow[..., 1] * t + np.arange (height) [:,
np.newaxis]) .astype (np.float32),

cv2.INTER LINEAR)
out.write (warped)

out.release()

def create video button clicked(b):
if hasattr(interpolate button, 'images') and
len(interpolate button.images) > 0:
output path = "interpolation video.mp4"
create smooth video (interpolate button.images, output path,
fps.value)
print (f"Video saved as '{output path}'")
else:
print ("No interpolated images yet. Please interpolate prompts
first.")



create video button = widgets.Button(description="Create Smooth Video")
create video button.on click(create video button clicked)

fps = widgets.IntSlider (min=10, max=60, step=1, value=30,
description="FPS:", style={'description width': 'initial'})

3aeoannsa 7: peanizyiime QyHKyito 015 3a8aHMANCEHHS KOPUCTMYBAYBKO20 300PANCEHHS MA 1020
aHanizy.

def upload and analyze image (b) :
clear output ()
print ("Please upload an image file.")
uploaded = files.upload()

for filename in uploaded.keys() :
content = uploaded[filename]
image = Image.open (io.BytesIO(content))
analyze image (image)

upload button = widgets.Button(description="Upload and Analyze Image")
upload button.on click(upload and analyze image)

3miHu y rpadiuHOMy iHTEpdeiici:

model dropdown = widgets.Dropdown (options=1list (models.keys()),
value=current model, description="Model:")

model dropdown.observe (lambda change: change model (change.new),
names='value')

tab = widgets.Tab ()
tab.children = |
widgets.VBox ([
model dropdown,
widgets.HBox ([prompt, negative prompt]),
widgets.HBox ([num images, guidance scale, num inference steps]),
widgets.HBox ([seed widget, random seed button]),
widgets.HBox ([width, height, temperature]),
generate button,
output images,
widgets.HBox ([analyze button, upload button])
1)
widgets.VBox ([
widgets.HBox ([promptl, prompt2, prompt3]),
widgets.HBox ([steps, guidance scale interp,
num_ inference steps interp]),
widgets.HBox ([seed widget interp, transition speed]),



]

interpolate button,
output interpolation

1)

tab.set title(0, "Generate Images")
tab.set title(l, "Interpolate Prompts")

display (tab)
Generate Images | Interpolate Prompts ‘
Model: ‘ SD15 V‘

Prompt: ‘ A portrait of a smiling person ‘ Negative Prompt: | lags

Number of images: < 2 Guidance scale: 'S 7.50 Inference steps: O 50
Seed: ‘ 0 ‘ Random Seed

Width: @ 512  Height: > 512 Temperature: O 1.00

Generate Images
Pucynok 1.7. Burmsn intepdeiicy Nel

Generate Images | Interpolate Prompts |
Prompt 1: ‘ Akitten ‘Prompt 2: ‘ A puppy ‘Prompt 3: ‘ A cygnet
Steps per transition: ) 10 Guidance scale: ) 7.50 Inference steps: ) 50
Seed (0 for random): ‘ 0 ‘Transilion speed: ) 1.00

Interpolate Prompts

Pucynoxk 1.8. Burmsn intepgeiicy Ne2



)

Image shape: (1697, 1200, 3)
Image dtype: uints
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BucHoBknu: ...
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Welcome to Google Colab

https://colab.research.google.com/drive/1x2T9VPvZntyxEp45KsNistoyJJedbgz4?usp

=sharing
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