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1 O0mue moJI0KEeHUS

Hacrosiimuii nokyMeHT npeacTaBisieT co00il pyKOBOJICTBO aJIMUHUCTpATOpa
nporpaMMmHoro obecrneuenust «Knaccudukaius pykonucHbsix oopaszos» aanee [10.
PykoBoCTBO omnpenenseT NopsiIoK YCTAHOBKU, HACTPOUKH U aIMUHUCTPUPOBAHUS
ITO. Ilepen yCTaHOBKOW M 3KCILTyaTallMe€ CUCTEMBI PEKOMEHAYETCS BHUMATEIBHO
03HAKOMUTBHCS C HACTOSIIUM PYKOBOJCTBOM. JIOKYMEHT MOATOTOBJIEH B COOTBET-
ctBuu ¢ PJ[ 50-34.698-90 - B yacTu CTPYKTypHbl U COIEPkKAHUS JOKYMEHTOB, H B
cootBeTcTBUM ¢ ['OCT 34.201-89 - B yacTu HauMeHOBaHUS U 0003HAYCHHUSI JTIOKY-

MCHTOB.

1.1 HaumeHoBaHHe NPOrpamMMbl
HaumenoBanue nporpaMMHOTO NPOJyKTa: MPOrpaMMHOE OOecriedeHue s

KJ1accuUKaUi PyKOMUCHBIX 00pa30B.

1.2 HaumeHoBaHHue AOKYMEHTOB, HAa OCHOBAaHMH KOTOPbLIX BEACTCS IMPO-

CKTHPOBAHUEC CUCTEMbI

Coznmanue 10 ocymiecTBisieTcss HA OCHOBAaHUU TPEOOBAHUM U MOJIOKEHUN

cdileayromux JOKyYMCHTOB: 3a/laHUC.

1.3 IlepeyeHb Opranu3anmii, y4acTBYKOLIUX B Pa3padoTKe CUCTEMbI

Pa3zpabotunku: ctynent KomcoMonbckoro-Ha-Amype rocyjapcTBEHHOTO
TeXHH4YECKOro yHusepcurera H.B. ATIOKOB.
3akazuuk: KomcoMonbckuii-Ha-AMype TOCyJapCTBEHHBI YHUBEPCUTET,

CTyJI€HUYECKOE KOHCTPYKTOpPCKOoe 010po « HTeNNeKTyallbHbIE TEXHOJIOTUM.



1.4 CBeenusi 00 MCMOJIb30BAHHBIX IIPU NIPOCKTUPOBAHUN HOPMATHBHO-

TEXHHUYECKUX JOKYMEHTAaX

[Ipu mpoeKTUPOBAHUH UCIIOJIH30BAHBI CIETYIONINE HOPMATUBHO-TEXHUYE-
CKHE JIOKYMEHTHI:

-T'OCT 19.101-77 — BuasI mporpaMm ¥ IPOTPAMMHBIX JTOKYMEHTOB.

-T'OCT 19.106-78 TpeGoBaHus kK MpOrpaMMHBIM JOKYMEHTaM, BBITIOJIHEH-
HBIM MEYATHBIM CIIOCOOOM.

-T'OCT 19.201-78 Texuuueckoe 3aianue, TpeOOBaHUS K COAEPKAHUIO U
0(pOpMIICHUIO;

-T'OCT 19.301-79 Ilporpamma u MmeToauka ucnbiTanuii. TpeboBanus K co-
TePKAHUIO U OPOPMIICHHUIO.

-T'OCT 2.004-88. Enunasi cuctema KOHCTPYKTOPCKOU JokyMeHTaruu. O0-
1ye TpeOOBaHUs K BBIITOJIHEHUIO KOHCTPYKTOPCKUX TEXHOJIOTHYECKUX TOKYMEH-

TOB Ha MeYaTarouMX 1 rpaguyeckux ycTpoicTBax Boioga IBM.



2 Ha3zHayeHue U NPUHIMI ACHCTBUSA

2.1 Ha3HayeHue U31e/IUA

[IporpamMmMHOe obecrieueHue s paclo3HaBaHUS PyKOIHCHBIX 00pa3oB

2.2 O01acTH MCIIOJIB30BAHUS M3/1EJIUA
[TporpamMMHOe obecrieueHrEe MOXKET OBITh MPUMEHEHO ISl paclio3HaHus 00pa3oB B
3a7a4ax JOMOJHEHHON PEaIbHOCTH.

2.3 lIpyHUMN AeicTBUA

[Iporpammuoe obecnieueHue KiaccupuuUpPyeT PyKOTUCHBIE 00pa3bl

3. Onucanue NporpaMMHOro odecrevyeHust

3.1 Onucanue padoThI NPOrPAMMHOI0 O0ecreYeHUus

JlanHble mocTynarT ¢ KaMepsl. M300paxeHus: nogaroTcs B BUJE KOHTYPOB

o0wrekToB. KoHTYpHI prucyroTcs Ha nmucte Oymaru (PucyHoxk 1).

from IPython.display import Image

try:
filename = take_photo()
print('saved to {}'.format(filename))
display(Image(filename))

except Exception as err:
print(str(err))

Saved to photo.jpg

Pucynox 1 — Pabota ¢ kamepoit



N300paxkenne mepeBoAUTCS B OWHAPHBIN BHUA, U3MEHSAETCA IO pa3MEpoB
224x224x1, npeoOpa30BbIBA€TCS B TEH30PHBIN BU, TOAAETCS HA BXOJ HEUPOHHOU

ceTu. Pe3ynbrarsl pabOThI IpEACTaBICHBI PUCYHKAX 2 U 3.
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Pucynok 2— Knaccudukanus nzoopaxeHus
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Pucynoxk 3 — Pe3ynbrat paboThl MporpaMMbl

Cxema paboThl MPOrpaMMHOI0 00ECTIeUeHHUs IPEJCTaBIEHA HA PUCYHKE 4.



3anyckK cpeapl
pPa3paboTKK

3arpyska
haTaceTa

ObpaboTKa
fAaTtaceTa

AyrmeHTauua
haTaceTta

ObyueHue
HEeMPOHHOM ceTn

NMogkntoueHune
Kamepbl

CynTtbiBaHMe
HOBbIX AAHHbIX

ObpaboTKa
HOBbIX AaHHX

Knaccudumkaums
HOBbIX AaHHbIX

Pucynok 4 — Cxema paOOThl IpOrpamMMbl

3.2 Bxoaubie JaHHBbIE

[ToTok ¢ Kamepsl
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3.3 Buixoanble JaHHBIE
BoIxoHBIMU JAHHBIMHU IIPOTPAMMHOTO 00ECTICUEHUS SIBIISIETCS KJIace IMo-

JTAHHOT'O U300paKEeHHUSI.

11



4. TekcT mporpaMmmbl
Peanuzanus npeacrasiena B JIMCTUHTE 1.

JIuctunr 1 — «IIporpamma 3amycka CUCTEMBI»

import random

import numpy as np

random.seed(0)

np.random.seed(0)

torch.manual seed(0)

torch.cuda.manual seed(0)

torch.backends.cudnn.deterministic = True

from google.colab import files

uploaded = files.upload()

import zipfile

lunzip Heiipo.zip -d Heiipo

import torchvision

from torchvision import transforms

train_transforms_1 = transforms.Compose([
transforms.Resize((224, 224)),
transforms.ToTensor(),
transforms.Normalize(mean=[0.485, 0.456, 0.406],

std=[0.229, 0.224, 0.225])

D

train_transforms 2 = transforms.Compose([
transforms.Resize((224, 224)),
transforms.RandomHorizontalFlip(p=1.0),
transforms.ToTensor(),
transforms.Normalize(mean=[0.485, 0.456, 0.406],

std=[0.229, 0.224, 0.225])

D

12



train_transforms 3 = transforms.Compose([
transforms.Resize((224, 224)),
torchvision.transforms.RandomVerticalFlip(p=1.0),
transforms.ToTensor(),
transforms.Normalize(mean=[0.485, 0.456, 0.406],
std=[0.229, 0.224, 0.225])
D
train_transforms 4 = transforms.Compose([
transforms.Resize((224, 224)),
torchvision.transforms.RandomRotation(degrees=90),
transforms.ToTensor(),
transforms.Normalize(mean=[0.485, 0.456, 0.406],
std=[0.229, 0.224, 0.225])
D
train_transforms_5 = transforms.Compose([
transforms.Resize((224, 224)),
torchvision.transforms.RandomRotation(degrees=180),
transforms.ToTensor(),
transforms.Normalize(mean=[0.485, 0.456, 0.406],
std=[0.229, 0.224, 0.225])
D
train_transforms_6 = transforms.Compose([
transforms.Resize((224, 224)),
torchvision.transforms.RandomRotation(degrees=270),
transforms.ToTensor(),
transforms.Normalize(mean=[0.485, 0.456, 0.406],
std=[0.229, 0.224, 0.225])
D
val transforms 1 = transforms.Compose(][

transforms.Resize((224, 224)),
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transforms.ToTensor(),
transforms.Normalize(mean=[0.485, 0.456, 0.406],
std=[0.229, 0.224, 0.225])
D
val transforms 2 = transforms.Compose(][
transforms.Resize((224, 224)),
transforms.RandomHorizontalFlip(p=1.0),
transforms.ToTensor(),
transforms.Normalize(mean=[0.485, 0.456, 0.406],
std=[0.229, 0.224, 0.225])
D
val transforms 3 = transforms.Compose(][
transforms.Resize((224, 224)),
torchvision.transforms.RandomVerticalFlip(p=1.0),
transforms.ToTensor(),
transforms.Normalize(mean=[0.485, 0.456, 0.406],
std=[0.229, 0.224, 0.225])
D
val transforms 4 = transforms.Compose(][
transforms.Resize((224, 224)),
torchvision.transforms.RandomRotation(degrees=90),
transforms.ToTensor(),
transforms.Normalize(mean=[0.485, 0.456, 0.406],
std=[0.229, 0.224, 0.225])
D
val transforms 5 = transforms.Compose(][
transforms.Resize((224, 224)),
torchvision.transforms.RandomRotation(degrees=180),
transforms.ToTensor(),

transforms.Normalize(mean=[0.485, 0.456, 0.406],

14



std=[0.229, 0.224, 0.225])

D
val transforms 6 = transforms.Compose(][

transforms.Resize((224, 224)),

torchvision.transforms.RandomRotation(degrees=270),

transforms.ToTensor(),

transforms.Normalize(mean=[0.485, 0.456, 0.406],

std=[0.229, 0.224, 0.225])

D
train_dir = '/content/Heiipo/Heiipo/train'
val dir = '/content/Heitpo/Heiipo/val'
train_dataset 1 = torchvision.datasets.ImageFolder(train_dir, train_transforms_1)
train_dataset 2 = torchvision.datasets.ImageFolder(train_dir, train_transforms_2)
train_dataset 3 = torchvision.datasets.ImageFolder(train_dir, train_transforms_3)
train_dataset 4 = torchvision.datasets.ImageFolder(train_dir, train_transforms_4)
train_dataset 5 = torchvision.datasets.ImageFolder(train_dir, train_transforms_5)
train_dataset 6 = torchvision.datasets.ImageFolder(train_dir, train_transforms_6)
val dataset 1 = torchvision.datasets.ImageFolder(val dir, val transforms 1)
val dataset 2 = torchvision.datasets.ImageFolder(val dir, val transforms 2)
val dataset 3 = torchvision.datasets.ImageFolder(val dir, val transforms 3)
val dataset 4 = torchvision.datasets.ImageFolder(val dir, val transforms 4)
val dataset 5 = torchvision.datasets.ImageFolder(val dir, val transforms 5)
val dataset 6 = torchvision.datasets.ImageFolder(val dir, val transforms 6)
train_dataset = torch.utils.data.ConcatDataset([train_dataset 1, train_da-
taset 2, train_dataset 3, train dataset 4, train dataset 5, train dataset 6])
val dataset = torch.utils.data.ConcatDataset([val dataset 1, val dataset 2, val da-
taset 3, val dataset 4, val dataset 5, val dataset 6])
len(train_dataset), len(val dataset)
batch size =8

train_dataloader = torch.utils.data.Dataloader(
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train_dataset, batch_size=batch_size, shuffle=True, num_ workers=batch_size)
val dataloader = torch.utils.data.Datal.oader(
val dataset, batch_size=batch size, shuffle=False, num workers=batch size)
len(train_dataloader), len(val dataloader)
from torchvision import models
def train_model(model, loss, optimizer, scheduler, num_epochs):
for epoch in range(num_epochs):
print('"Epoch {}/{}:".format(epoch+1, num_epochs), flush=True)
for phase in ['train', 'val']:
if phase == "train":
dataloader = train _dataloader
scheduler.step()
model.train()
else:
dataloader = val dataloader
model.eval()
running_loss = 0.
running_acc = 0.
for inputs, labels in tgdm(dataloader):
inputs = inputs.to(device)
labels = labels.to(device)
optimizer.zero_grad()
with torch.set_grad enabled(phase == "train'):
preds = model(inputs)
loss_value = loss(preds, labels)
preds class = preds.argmax(dim=1)
if phase == "train":
loss_value.backward()
optimizer.step()

running_loss += loss_value.item()

16



running_acc += (preds_class == labels.data).float().mean()
epoch_loss = running_loss / len(dataloader)
epoch_acc = running_acc / len(dataloader)
print('{} Loss: {:.3f} Acc: {:.3f}'.for-
mat(phase, epoch_loss, epoch acc), flush=True)
return model
model = models.resnet152(pretrained=True, progress=True)
for param in model.parameters():
param.requires_grad = False
model.fc = torch.nn.Linear(model.fc.in_features, 2)
device = torch.device("cuda:0" if torch.cuda.is_available() else "cpu")
model = model.to(device)
loss = torch.nn.CrossEntropyLoss()
optimizer = torch.optim.Adam(model.parameters(), Ir=1.0e-3)
scheduler = torch.optim.lr_scheduler.StepLR(optimizer, step size=4, gamma=0.1)
import shutil
from tqdm import tqdm
train_model(model, loss, optimizer, scheduler, num_epochs=10);
from [Python.display import display, Javascript
from google.colab.output import eval js
from base64 import b64decode
def take photo(filename="photo.jpg', quality=0.8):
js = Javascript("
async function takePhoto(quality) {
const div = document.createElement('div');
const capture = document.createElement('button');
capture.textContent = 'Capture’;
div.appendChild(capture);
const video = document.createElement('video');

video.style.display = 'block’;

17



const stream = await navigator.mediaDevices.getUserMedia({video: true});

document.body.appendChild(div);

div.appendChild(video);

video.srcObject = stream;

await video.play();

google.colab.output.setlframeHeight(document.documentElement.scroll-
Height, true);

await new Promise((resolve) => capture.onclick = resolve);

const canvas = document.createElement('canvas');

canvas.width = video.videoWidth;

canvas.height = video.videoHeight;

canvas.getContext('2d").drawlmage(video, 0, 0);

stream.getVideoTracks()[0].stop();

div.remove();

return canvas.toDataURL('image/jpeg', quality);

b
")
display(js)
data = eval js('takePhoto({})'.format(quality))
binary = b64decode(data.split(',")[1])
with open(filename, 'wb') as f:
f.write(binary)
return filename
from IPython.display import Image
try:
filename = take photo()
print('Saved to {}'.format(filename))
display(Image(filename))
except Exception as err:

print(str(err))
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import random
from PIL import Image, ImageDraw
image = Image.open("/content/photo.jpg")
draw = ImageDraw.Draw(image)
width = image.size[0]
height = image.size[1]
pix = image.load()
for 1 in range(width):
for j in range(height):
a = pix[i, j1[0]
b = pix[i, jI[1]
¢ = pix[i, j][2]
S=a+b+c
if (S > (((255 - 50) // 2) * 3)):
a, b, c =255, 255, 255
else:
a,b,c=0,0,0
draw.point((i, j), (a, b, ¢))
image.save("new_photo.jpg", "JPEG")
del draw
'mv photo.jpg /content/Heiipo/Heiipo/test/image
!mv new_photo.jpg /content/Heiipo/Heiipo/test/image
class ImageFolderWithPaths(torchvision.datasets.ImageFolder):
def getitem (self, index):
original tuple = super(ImageFolderWithPaths, self). getitem  (index)
path = self.imgs[index][0]
tuple with path = (original tuple + (path,))
return tuple with_path
test transforms = transforms.Compose(|

transforms.Resize((224, 224)),

19



transforms.ToTensor(),
transforms.Normalize(mean=[0.485, 0.456, 0.406],
std=[0.229, 0.224, 0.225])
D
test dataset = ImageFolderWithPaths('/content/Heiipo/Heiipo/test', test trans-
forms)
test _dataloader = torch.utils.data.Datal.oader(
test_dataset, batch_size=1, shuffle=False, num_workers=0)
model.eval()
test predictions =[]
test img paths =[]
for inputs, labels, paths in tqdm(test dataloader):
inputs = inputs.to(device)
labels = labels.to(device)
with torch.set grad enabled(False):
preds = model(inputs)
test predictions.append(
torch.nn.functional.softmax(preds, dim=1)[:,0].data.cpu().numpy())
test img_paths.extend(paths)
import matplotlib.pyplot as plt
mean = np.array([0.485, 0.456, 0.406])
std = np.array([0.229, 0.224, 0.225])
def show_input(input_tensor, title="):
image = input_tensor.cpu().permute(1, 2, 0).numpy()
image = std * image + mean
plt.imshow(image.clip(0, 1))
plt.title(title)
plt.show()
plt.pause(0.001)

for img, pred in zip(inputs, test predictions):
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show_input(img, title=pred)
for img, pred in zip(inputs, test predictions):
if pred>0.5:
answer='apple’'
else:
answer="not apple'

show_input(img, title=answer)
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