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#!/usr/bin/env python
# coding: utf-8

# # 0. Setup Paths

# In[1l]:

#Traning and object detectin. Found here:
h : ' i

import os

# In[2]:

CUSTOM MODEL NAME = 'efficientdet dl cocol’/ tpu-32 V12 10s'

PRETRAINED MODEL NAME = 'efficientdet dl cocol?7 tpu-32'

PRETRAINED MODEL URL =

'http://download.tensorflow.org/models/object detection/tf2/20200711/efficientdet dl cocol7 tpu-32.tar.gz'
TF_RECORD SCRIPT NAME = 'generate tfrecord.py'

LABEL MAP NAME = 'label map.pbtxt'

# In[3]:

paths = {

'WORKSPACE PATH': os.path.join('Tensorflow', 'workspace'),

'SCRIPTS PATH': os.path.join('Tensorflow','scripts'),

'"APIMODEL PATH': os.path.join('Tensorflow', 'models'),

'ANNOTATION PATH': os.path.join('Tensorflow', 'workspace', 'annotations'),

'IMAGE PATH': os.path.join('Tensorflow', 'workspace','images'),

'MODEL PATH': os.path.join('Tensorflow', 'workspace', 'models'),
'PRETRAINED MODEL PATH': os.path.join('Tensorflow', 'workspace', 'pre-trained-models'),
'CHECKPOINT PATH': os.path.join('Tensorflow', 'workspace','models',CUSTOM MODEL NAME) ,

'OUTPUT PATH': os.path.join('Tensorflow', ‘workspace',‘models’,CUSTOM_MODEL_NAME, 'export'),
'TFJS PATH':os.path.join('Tensorflow', 'workspace','models',CUSTOM MODEL NAME, 'tfjsexport'),
'"TFLITE PATH':os.path.join('Tensorflow', 'workspace', 'models',CUSTOM MODEL NAME, 'tfliteexport'),

'"PROTOC PATH':os.path.join('Tensorflow', 'protoc')

# In[4]:

files = {
'PIPELINE CONFIG':os.path.join('Tensorflow', 'workspace','models', CUSTOM MODEL NAME,
"TE RECORD SCRIPT': os.path.join(paths['SCRIPTS PATH'], TF_RECORD SCRIPT NAME),
'LABELMAP': os.path.join(paths['ANNOTATION PATH'], LABEL_MAP_NAME)

'pipeline.config'),



50

51

52 # In[5]:

53

54

55 for path in paths.values():

56 if not os.path.exists(path):

57 if os.name == 'posix':

58 get ipython() .system('mkdir -p {path}"')

59 if os.name == 'nt':

60 get ipython() .system('mkdir {path}"')

61

62

63 # # 1. Download TF Models Pretrained Models from Tensorflow Model Zoo and Install TFOD

64

65 # In[ ]:

66

67

68 # h 2/ /Wwww nsorflow.org/in 11 rce window

69

70

71 # In[6]:

72

73

74 if os.name=="'nt':

75 get ipython() .system('pip install wget")

76 import wget

77

78

79 # In[7]:

80

81

82 if not os.path.exists(os.path.join(paths['APIMODEL PATH'], 'research', 'object detection')):

83 get ipython() .system("git clone https://github.com/tensorflow/models {paths['APIMODEL PATH']}")

84

85

86 # In[ ]:

87

88

89 # Install Tensorflow Object Detection

90 if os.name=='posix':

91 get ipython() .system('apt-get install protobuf-compiler')

92 get ipython() .system('cd Tensorflow/models/research && protoc object detection/protos/*.proto --python out=. && cp
object detection/packages/tf2/setup.py . && python -m pip install . ')

93

94 if os.name=="'nt':

95 url="h :

96 wget.download (url)

97 get ipython() .system("move protoc-3.15.6-win64.zip {paths['PROTOC PATH']}")

98 get ipython() .system("cd {paths['PROTOC PATH']} && tar -xf protoc-3.15.6-win64.zip")

99 os.environ['PATH'] += os.pathsep + os.path.abspath(os.path.join(paths['PROTOC PATH'], 'bin'))




100 get ipython() .system('cd Tensorflow/models/research && protoc object detection/protos/*.proto --python out=. &&
copy object detection\\\\packages\\\\tf2\\\\setup.py setup.py && python setup.py build && python setup.py install')

101 get ipython() .system('cd Tensorflow/models/research/slim && pip install -e . ")

102

103

104 # In[ ]:

105

106

107 get ipython() .system('pip install numpy==1.18.1")

108

109

110 # In[24]:

111

112

113 VERIFICATION SCRIPT = os.path.join(paths['APIMODEL PATH'], 'research',6 'object detection', 'builders',
'model builder tf2 test.py')

114 # Verify Installation

115 get ipython() .system('python {VERIFICATION SCRIPT}")

116

117

118 # In[ ]:

119

120

121 get ipython() .system('pip install tensorflow --upgrade')

122

123

124 # In[ ]:

125

126

127 get ipython() .system('pip uninstall protobuf matplotlib -y')

128 get ipython() .system('pip install protobuf matplotlib==3.2")

129

130

131 # In[ ]:

132

133

134 get ipython() .system('pip install matplotlib')

135

136

137 # In[ ]:

138

139

140 get ipython() .system('pip install -U pip wheel setuptools')

141

142

143 # In[ ]:

144

145

146 get ipython() .system('pip install pyyaml')

147

148
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# In[ ]:

get ipython() .system('pip install kaggle')
# In[8]:

import object detection

# In[ ]:

get ipython() .system('pip list')

# In[9]:

if os.name =='posix':

get ipython() .system('wget {PRETRAINED MODEL URL} ")

get_ipython () .system("mv {PRETRAINED MODEL NAME+'.tar.gz'} {paths['PRETRAINED MODEL PATH']}")

get_ipython () .system("cd {paths['PRETRAINED MODEL PATH']} && tar -zxvf {PRETRAINED MODEL NAME+'.tar.gz'}")
if os.name == 'nt':

wget.download (PRETRAINED MODEL URL)

get_ipython () .system("move {PRETRAINED MODEL NAME+'.tar.gz'} {paths['PRETRAINED MODEL PATH']}")

get_ipython () .system("cd {paths['PRETRAINED MODEL PATH']} && tar -zxvf {PRETRAINED MODEL NAME+'.tar.gz'}")

# # 2. Create Label Map

# In[10]:

labels = [{'name':'Sveis', 'id':1l},{'name':'SveisSlipt', 'id':2},{'name':'SveisSliptLitt"', 'id':3}]

with open(files['LABELMAP'], 'w') as f:
for label in labels:
f.write('item { \n'")
f.write('\tname:\"{}\'\n'.format (label[ 'name']))
f.write('\tid:{}\n'.format(label['id"']))
f.write('}\n")

# # 3. Create TF records

# In[ ]:
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# OPTIONAL IF RUNNING ON COLAB
ARCHIVE FILES = os.path.join(paths['IMAGE PATH'], 'archive.tar.gz')
if os.path.exists(ARCHIVE FILES):

get ipython() .system('tar -zxvf {ARCHIVE FILES}')

# In[11]:

if not os.path.exists(files['TF RECORD SCRIPT']):
get ipython() .system("git clone h : ith m/nicknochnack ner TER rd {paths['SCRIPTS PATH']}")

# In[12]:

get ipython() .system("python {files['TF RECORD SCRIPT']} -x {os.path.join(paths['IMAGE PATH'], 'train')} -1
{files['LABELMAP']} -o {os.path.join(paths['ANNOTATION PATH'], 'train.record')} ")
get ipython() .system("python {files['TF RECORD SCRIPT']} -x {os.path.join(paths['IMAGE PATH'], 'test')} -1
{files['LABELMAP']} -o {os.path.join(paths['ANNOTATION PATH'], 'test.record')} ")

# In[ ]:

get ipython() .system('pip install pytz")

# # 4. Copy Model Config to Training Folder

# In[13]:

if os.name =='posix':
get ipython() .system("cp {os.path.join(paths['PRETRAINED MODEL PATH'], PRETRAINED MODEL NAME, 'pipeline.config')}
{os.path.join (paths['CHECKPOINT PATH'])}")

if os.name == 'nt':

get ipython() .system("copy {os.path.join(paths['PRETRAINED MODEL PATH'], PRETRAINED MODEL NAME,

'pipeline.config')} {os.path.join(paths['CHECKPOINT PATH'])}")

# # 5. Update Config For Transfer Learning

# In[14]:

import tensorflow as tf

from object detection.utils import config util
from object detection.protos import pipeline pb2
from google.protobuf import text format



247

248 # In[15]:

249

250

251 config = config util.get configs from pipeline file(files['PIPELINE CONFIG'])
252

253

254 # In[ J:

255

256

257 config

258

259

260 # In[l6]:

261

262

263 pipeline config = pipeline pb2.TrainEvalPipelineConfig()
264 with tf.io.gfile.GFile(files['PIPELINE CONFIG'], "r'") as f:

265 proto str = f.read()

266 text format.Merge(proto str, pipeline config)

267

268

269 # In[ ]:

270

271

272 pipeline config.model.ssd.num classes = len(labels)

273 pipeline config.train config.batch size = 4

274 pipeline config.train config.fine tune checkpoint = os.path.join(paths['PRETRAINED MODEL PATH'], PRETRAINED MODEL NAME,

'checkpoint', 'ckpt-0")

275 pipeline config.train config.fine tune checkpoint type = "detection"

276 pipeline config.train input reader.label map path= files['LABELMAP']

2717 pipeline config.train input reader.tf record input reader.input path[:] = [os.path.join(paths['ANNOTATION PATH'],
'"train.record')]

278 pipeline config.eval input reader[0].label map path = files['LABELMAP']

279 pipeline config.eval input reader[0].tf record input reader.input path[:] = [os.path.join(paths['ANNOTATION PATH'],
'"test.record')]

280

281

282 # In[ J:

283

284

285 config

286

287

288 # In[17]:

289



290
291 config text = text format.MessageToString(pipeline config)

292  with tf.io.gfile.GFile(files['PIPELINE CONFIG'], "wb") as f:

293 f.write(config text)

294

295

296 # # 6. Train the model

297

298 # In[18]:

299

300

301 TRAINING SCRIPT = os.path.join(paths['APIMODEL PATH'], 'research', 'object detection', 'model main tf2.py')

302 os.environ['CUDA VISIBLE DEVICES'] = '-1'

303

304

305 # In[22]:

306

307

308 command = "python {} --model dir={} --pipeline config path={} --num train steps=100".format (TRAINING SCRIPT, paths]
"CHECKPOINT PATH'],files['PIPELINE CONFIG'])

309

310

311 # In[23]:

312

313

314 print (command)

315

316

317 # In[ ]:

318

319

320 get ipython() .system('{command}")

321

322

323 # In[ ]:

324

325

326 get ipython() .system('pip install tensorflow-addons'")

327

328

329 # In[ ]:

330

331

332

333

334

335 # # 7. Evaluate the Model
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384

# In[ ]:

command = "python {} --model dir={} --pipeline config path={} --checkpoint dir={}".format (TRAINING SCRIPT, paths][

'"CHECKPOINT PATH'],files['PIPELINE CONFIG'], paths['CHECKPOINT PATH'])

# In[ ]:

print (command)

# In[ ]:

get ipython() .system('{command}")

# In[ ]:

get ipython() .system('pip conda install cudnn')

# # 8. Load Train Model From Checkpoint

# In[ ]:

import os

import tensorflow as tf

from object detection.utils import label map util

from object detection.utils import visualization utils as viz utils
from object detection.builders import model builder

from object detection.utils import config util

# In[ ]:

# Load pipeline config and build a detection model
configs = config util.get configs from pipeline file(files['PIPELINE CONEIG'])
detection model = model builder.build(model config=configs['model'], is training=False)

# Restore checkpoint
ckpt = tf.compat.v2.train.Checkpoint (model=detection model)

ckpt.restore(os.path.join(paths['CHECKPOINT PATH'], Tckpt—4l')).expect_partial() ##Viktig

den site treningsmodellen

°

& endre ckpt- (nummer)

til
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f.function

def detect fn(image):
image, shapes = detection model.preprocess (image)
prediction dict = detection model.predict(image, shapes)
detections = detection model.postprocess(prediction dict, shapes)
return detections

# # 9. Detect from an Image

# In[ ]:

import cv2

import numpy as np

from matplotlib import pyplot as plt
get ipython() .run line magic('matplotlib', 'inline')

# In[ ]:

category index = label map util.create category index from labelmap(files['LABELMAP'])
# In[ ]:

IMAGE PATH = os.path.join(paths['IMAGE PATH'], 'test',6 'IMG 20220307 130610.73pg")

# In[ ]:

IMAGE PATH

# In[ ]:

img = cv2.imread(IMAGE PATH)
image np = np.array(img)

input tensor = tf.convert to tensor(np.expand dims(image np, 0), dtype=tf.float32)
detections = detect fn(input tensor)

num detections = int(detections.pop('num detections'))
detections = {key: value[0, :num detections].numpy ()
for key, value in detections.items ()}



436 detections['num detections'] = num detections

437

438 # detection classes should be ints.

439 detections['detection classes'] = detections['detection classes'].astype(np.int64)
440

441 label id offset =1
442 image np with detections = image np.copy()

443

444 viz utils.visualize boxes and labels on image array(
445 image np with detections,

446 detections['detection boxes'],

447 detections['detection classes']+label id offset,
448 detections['detection scores'],

449 category index,

450 use normalized coordinates=True,

451 max boxes to draw=5,

452 min score thresh=.8,

453 agnostic mode=False)

454

455 plt.imshow(cv2.cvtColor(image np with detections, cv2.COLOR BGR2RGB))
456 plt.show()

457

458

459 # # 10. Real Time Detections from your Webcam

460

461 # In[ ]:

462

463

464 get ipython() .system('pip install opencv-python-headless -y'")
465

466

467 # In[ ]:

468

469

470 import numpy as np

471 cap = cv2.VideoCapture (1)

472 width = int(cap.get(cv2.CAP PROP FRAME WIDTH))

473 height = int(cap.get(cv2.CAP PROP_ FRAME HEIGHT))

474

475 while cap.isOpened():

476 ret, frame = cap.read()

477 image np = np.array(frame)

478

479 input tensor = tf.convert to tensor(np.expand dims(image np, 0), dtype=tf.float32)
480 detections = detect fn(input tensor)

481

482 num detections = int(detections.pop('num detections'))
483 detections = {key: value[0, :num detections].numpy ()
484 for key, value in detections.items()}
485 detections['num detections'] = num detections

486



487 # detection classes should be ints.

488 detections['detection classes'] = detections['detection classes'].astype(np.int64)
489

490 label id offset =1

491 image np with detections = image np.copy()

492

493 viz utils.visualize boxes and labels on image array(

494 image np with detections,

495 detections['detection boxes'],

496 detections['detection classes']+label id offset,
497 detections['detection scores'],

498 category index,

499 use normalized coordinates=True,

500 max boxes to draw=5,

501 min score thresh=.8,

502 agnostic mode=False)

503

504 cv2.imshow('object detection', cv2.resize(image np with detections, (800, 600)))
505

506 if cv2.waitKey(10) & OxFF == ord('qg'):

507 cap.release()

508 cv2.destroyAllWindows ()

509 break

510

511

512 # # 10. Freezing the Graph

513

514 # In[ ]:

515

516

517 FREEZE SCRIPT = os.path.join(paths['APIMODEL PATH'], 'research', 'object detection', 'exporter main v2.py ')

518

519

520 # In[ ]:

521

522

523 command = "python {} --input type=image tensor --pipeline config path={} --trained checkpoint dir={}
-—output directory={}".format(FREEZE SCRIPT ,files['PIPELINE CONFIG'], paths['CHECKPOINT PATH'], paths['OUTPUT PATH'])

524

525

526 # In[ ]:

527

528

529 print (command)

530

531

532 # In[ J:

533

534

535 get ipython() .system('{command}")

536
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# # 11. Conversion to TFJS

# In[ ]:

get ipython() .system('pip install tensorflowjs')

# In[ ]:

command = "tensorflowjs converter --input format=tf saved model

--output node names='detection boxes,detection classes,detection features,detection multiclass scores,detection scores,
num detections,raw detection boxes,raw detection scores' --output format=tfjs graph model

--signature name=serving default {} {}".format(os.path.join(paths['OUTPUT PATH'], 'saved model'), paths['TFJS PATH'])

# In[ ]:

print (command)

# In[ ]:

get ipython() .system('{command}")

# In[ ]:

# Test Code: h : ith m/nicknochnack/RealTimeSignLan D ionwithTF

# # 12. Conversion to TFLite

# In[ ]:

TFLITE SCRIPT = os.path.join(paths['APIMODEL PATH'], 'research', 'object detection', 'export tflite graph tf2.py ')

# In[ ]:

command = "python {} --pipeline config path={} --trained checkpoint dir={} --output directory={}".format(TFLITE SCRIPT
,files['PIPELINE CONFIG'], paths['CHECKPOINT PATH'], paths['TFLITE PATH'])



584 # In[ ]:

585

586

587 print (command)

588

589

590 # In[ ]:

591

592

593 get ipython() .system('{command}")

594

595

596 # In[ ]:

597

598

599 FROZEN TFLITE PATH = os.path.join(paths['TFLITE PATH'], 'saved model')

600 TFLITE MODEL = os.path.join(paths['TFLITE PATH'], 'saved model', 'detect.tflite')

601

602

603 # In[ ]:

604

605

606 command = "tflite convert --saved model dir={} --output file={} --input shapes=1,300,300,3
-—input arrays=normalized input image tensor
--output arrays='TFLite Detection PostProcess',6 'TFLite Detection PostProcess:1','TFLite Detection PostProcess:2', 'TFLit
e Detection PostProcess:3' --inference type=FLOAT --allow custom ops".format (FROZEN TFLITE PATH, TFLITE MODEL, )

607

608

609 # In[ ]:

610

611

612 print (command)

613

614

615 # In[ ]:

616

617

618 get ipython() .system('{command}")

619

620

621 # # 13. Zip and Export Models

622

623 # In[ ]:

624

625

626 get ipython() .system("tar -czf models.tar.gz {paths['CHECKPOINT PATH']}")

627

628

629 # In[ ]:

630

631



632
633
634
635

from google.colab import drive
drive.mount ('/content/drive')



