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Goal of this lecture

❖ How to train Tensorflow object detection API?

▪ My Github

▪ Preparation of My Dataset

▪ Actual Training in Colab

▪ How to apply the trained model to my local Tensorflow to detect objects?



• My Github
• Preparation of My Dataset
• Actual Training Object Detection in Colab
• To my local Tensorflow to detect objects

Contents



4

My Github (1)

❖ Create your account in GitHub

❖ Click “New repository”
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My Github (2)

▪ Make “your folder” for using and select “Create repository”.
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My Github (3)

▪ You can see your new repository without anything.
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My Github (4)

❖ How to make new folder in my repository?: Click “creating a new file”
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My Github (5)

▪ If you use “/tmp/”, then it will be folder. Otherwise, it will be a file in your folder.

You can see your older 
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My Github (6)

❖ Upload your file to Github.
▪ Click “Upload files”
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My Github (7)

▪ Drag & drop…!!!  After uploading your files and click “Committ changes”.
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My Github (7): Folder structure of My Github

▪ Directory structure

▪ Access you Github: https://github.com/hopeof-Greatmind/object_detection_demo

object_detection_demo/data/images
train

test

test

https://github.com/hopeof-Greatmind/object_detection_trainging
https://github.com/hopeof-Greatmind/object_detection_trainging
https://github.com/hopeof-Greatmind/object_detection_trainging/tree/master/data
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Preparation of My Dataset (1)

❖ First you’d better to make very large number of photos in “raw” folder.
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Preparation of My Dataset (2)

▪ Make all photos into the same size of images (in Keras):

>>python resize_images.py --raw-dir ./data/raw --save-dir ./data/images --ext jpg --target-size "(800, 600)"
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Preparation of My Dataset (3)

▪ Split dataset into “train” and “test” folders:

• Usually, you should give more images into “train”(about 80%).

• For “test”, 20% is enough in usual.
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Preparation of My Dataset (4): Data Annotation

❖ Data Annotation (object labelling) using “LabelImg” Tool 
(https://tzutalin.github.io/labelImg/)

Install (decompress) Windows_v1.8.0

https://tzutalin.github.io/labelImg/
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Preparation of My Dataset (5): Data Annotation

▪ Run LabelImg.exe

• Next Image: loading the next image

• Prev Image: go to the previous one
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Preparation of My Dataset (6): Data Annotation

▪ Image labeling (annotation)

“Create RectBox” → select your object region with mouse click.
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Preparation of My Dataset (7): Data Annotation

▪ After clicking “save” button, you can see what is change in “open dir”.

For each image, you can save information in each xml file.
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Preparation of My Dataset (8): Data Annotation

▪ For all your data, you have to give annotations (both of train and test datasets).
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Preparation of My Dataset (9): Uploading your datasets to Github…!

❖ Main folder:
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Actual Training in Colab (1)

❖ Connect your colab (jyputer Notebook) with your account in Google.
▪ First you have to log-in Google.

▪ Type “https://colab.research.google.com/” in your broser.  → “새노트” 선택하면 됨

https://colab.research.google.com/
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Actual Training in Colab (1-1)

▪ From now, you can give your instructions in Colab field.

Turn the GPU option on, first!!!
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Actual Training in Colab (2)

❖ Install TensorFlow2 Object Detection Dependencies
▪ Check on package information

import itertools

import os

import matplotlib.pylab as plt

import numpy as np

import tensorflow as tf

import tensorflow_hub as hub

print("TF version:", tf.__version__)

print("Hub version:", hub.__version__)

print("GPU is", "available" if tf.config.list_physical_devices('GP

U') else "NOT AVAILABLE")
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Actual Training in Colab (3)

▪ Copy tensorflow models (source) into my colab..!

import os

import pathlib

# Clone the tensorflow models repository if it doesn't already e

xist

if "models" in pathlib.Path.cwd().parts:

while "models" in pathlib.Path.cwd().parts:

os.chdir('..')

elif not pathlib.Path('models').exists():

!git clone --depth 1 https://github.com/tensorflow/models
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Actual Training in Colab (4)

▪ Install the Object Detection API

# Install the Object Detection API

%%bash

cd models/research/

protoc object_detection/protos/*.proto --python_out=.

cp object_detection/packages/tf2/setup.py .

python -m pip install .
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Actual Training in Colab (5)

▪ Import some needed modules:

import matplotlib

import matplotlib.pyplot as plt

import os

import random

import io

import imageio

import glob

import scipy.misc

import numpy as np

from six import BytesIO

from PIL import Image, ImageDraw, ImageFont

from IPython.display import display, Javascript

from IPython.display import Image as IPyImage

import tensorflow as tf

from object_detection.utils import label_map_util

from object_detection.utils import config_util

from object_detection.utils import visualization_utils

as viz_utils

from object_detection.utils import colab_utils

from object_detection.builders import model_builder

%matplotlib inline
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Actual Training in Colab (6)

▪ Check on “tf_util.py”  and modify it.
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Actual Training in Colab (7)

▪ Run model builder test
#run model builder test

!python /content/models/research/object_detection/builders/model_builder_tf2_test.py
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Actual Training in Colab (8)

▪ Implementation of the basic functions

def load_image_into_numpy_array(path):

"""Load an image from file into a numpy array.

Puts image into numpy array to feed into tensorflow graph.

Note that by convention we put it into a numpy array with shape

(height, width, channels), where channels=3 for RGB.

Args:

path: a file path.

Returns:

uint8 numpy array with shape (img_height, img_width, 3)

"""

img_data = tf.io.gfile.GFile(path, 'rb').read()

image = Image.open(BytesIO(img_data))

(im_width, im_height) = image.size

return np.array(image.getdata()).reshape(

(im_height, im_width, 3)).astype(np.uint8)

def plot_detections(image_np,

boxes,

classes,

scores,

category_index,

figsize=(12, 16),

image_name=None):

"""Wrapper function to visualize detections.

Args:

image_np: uint8 numpy array with shape (img_height, img_width, 3)

boxes: a numpy array of shape [N, 4]

classes: a numpy array of shape [N]. Note that class indices are 1-based,

and match the keys in the label map.

scores: a numpy array of shape [N] or None. If scores=None, then

this function assumes that the boxes to be plotted are groundtruth

boxes and plot all boxes as black with no classes or scores.

category_index: a dict containing category dictionaries (each holding

category index `id` and category name `name`) keyed by category indices.

figsize: size for the figure.

image_name: a name for the image file.

"""

image_np_with_annotations = image_np.copy()

viz_utils.visualize_boxes_and_labels_on_image_array(

image_np_with_annotations,

boxes,

classes,

scores,

category_index,

use_normalized_coordinates=True,

min_score_thresh=0.8)

if image_name:

plt.imsave(image_name, image_np_with_annotations)

else:

plt.imshow(image_np_with_annotations)
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Actual Training in Colab (9)

❖ Prepare Tensorflow 2 Object Detection Training Data
▪ Basically we need TFRecord and label_map files.

▪ To create these, image and xml data are needed (from labeling process).

▪ Roboflow (https://roboflow.com/) automatically creates our TFRecord and label_map files that we 
need!

▪ How to generate TFRecord and label_map files in Roboflow (https://roboflow.com/)

• 1] Login Roboflow (https://roboflow.com/).

https://app.roboflow.ai/
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Actual Training in Colab (10)

• 2] Verification of your account and Upload your datasets
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Actual Training in Colab (11)

– “Create Dataset”  click, the you can see pop-up window for defining my dataset information.
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Actual Training in Colab (12)

– Fill the name and type, annotation group and click “Create Dataset” .
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Actual Training in Colab (13)

– Select the data folder and upload files.
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Actual Training in Colab (14)

– You can check the selected files in the Browser…!!! Then “start uploading”.
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Actual Training in Colab (15)

– Option) separate dataset into train, validation, and test sets.  After checking and click “Start Uploading”.
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Actual Training in Colab (16)

– After uploading your dataset, you can augment your dataset. Here we add “Resize” option as 512x512.
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Actual Training in Colab (17)

– Click “Resize” item, then you can define image resolution you want.
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Actual Training in Colab (18)

– After checking on the resized info, click “Generate” button.
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Actual Training in Colab (19)

– Then download your dataset transformed files as TFRecord. Usually we use “down code” from web.
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Actual Training in Colab (20)

▪ Downloading data into my colab from Roboflow.

!pwd

%cd /content

!curl -L “[your down code]" > roboflow.zip; unzip roboflow.zip; rm roboflow.zip
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Actual Training in Colab (21)

▪ Configure the parameters….!
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Actual Training in Colab (22)

❖ Configure Custom TensorFlow2 Object Detection Training Configuration

▪ In this section you can specify any model in the TF2 OD model zoo and set up your 
training configuration. Some case, the batch size is critical in training stage.

##change chosen model to deploy different models available in the TF2 object detection zoo

MODELS_CONFIG = {

'efficientdet-d0': {

'model_name': 'efficientdet_d0_coco17_tpu-32',

'base_pipeline_file': 'ssd_efficientdet_d0_512x512_coco17_tpu-8.config',

'pretrained_checkpoint': 'efficientdet_d0_coco17_tpu-32.tar.gz',

'batch_size': 16

},

'efficientdet-d1': {

'model_name': 'efficientdet_d1_coco17_tpu-32',

'base_pipeline_file': 'ssd_efficientdet_d1_640x640_coco17_tpu-8.config',

'pretrained_checkpoint': 'efficientdet_d1_coco17_tpu-32.tar.gz',

'batch_size': 16

},

'efficientdet-d2': {

'model_name': 'efficientdet_d2_coco17_tpu-32',

'base_pipeline_file': 'ssd_efficientdet_d2_768x768_coco17_tpu-8.config',

'pretrained_checkpoint': 'efficientdet_d2_coco17_tpu-32.tar.gz',

'batch_size': 16

},

'efficientdet-d3': {

'model_name': 'efficientdet_d3_coco17_tpu-32',

'base_pipeline_file': 'ssd_efficientdet_d3_896x896_coco17_tpu-32.config',

'pretrained_checkpoint': 'efficientdet_d3_coco17_tpu-32.tar.gz',

'batch_size': 16

}

}

#in this tutorial we implement the lightweight, smallest state of the art efficientdet model

#if you want to scale up tot larger efficientdet models you will likely need more compute!

chosen_model = 'efficientdet-d0'

num_steps = 10000 #The more steps, the longer the training. Increase if your loss function is still decreasing and validatio

n metrics are increasing.

num_eval_steps = 500 #Perform evaluation after so many steps

model_name = MODELS_CONFIG[chosen_model]['model_name']

pretrained_checkpoint = MODELS_CONFIG[chosen_model]['pretrained_checkpoint']

base_pipeline_file = MODELS_CONFIG[chosen_model]['base_pipeline_file']

batch_size = MODELS_CONFIG[chosen_model]['batch_size'] #if you can fit a large batch in memory, it may speed up your trainin

g
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Actual Training in Colab (23)

▪ Download pre-trained weights from web…!!!

#download pretrained weights

%mkdir /content/models/research/deploy/

%cd /content/models/research/deploy/

import tarfile

download_tar = 'http://download.tensorflow.org/models/object_detection/tf2/20200711/' + pretrained_checkpoint

!wget {download_tar}

tar = tarfile.open(pretrained_checkpoint)

tar.extractall()

tar.close()
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Actual Training in Colab (24)

▪ Then download base training configuration file…!!!

#download base training configuration file

%cd /content/models/research/deploy

download_config = 'https://raw.githubusercontent.com/tensorflow/models/master/research/object_detection/configs/tf2/' + base_pi

peline_file

!wget {download_config}
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Actual Training in Colab (25)

▪ Prepare some information for training

#prepare

pipeline_fname = '/content/models/research/deploy/' + base_pipeline_file

fine_tune_checkpoint = '/content/models/research/deploy/' + model_name + '/checkpoint/ckpt-0'

def get_num_classes(pbtxt_fname):

from object_detection.utils import label_map_util

label_map = label_map_util.load_labelmap(pbtxt_fname)

categories = label_map_util.convert_label_map_to_categories(

label_map, max_num_classes=90, use_display_name=True)

category_index = label_map_util.create_category_index(categories)

return len(category_index.keys())

num_classes = get_num_classes(label_map_pbtxt_fname)
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Actual Training in Colab (26)

▪ Write custom configuration file by slotting our dataset, model checkpoint, and training p
arameters into the base pipeline file

#write custom configuration file by slotting our dataset, model checkpoint, and traini

ng parameters into the base pipeline file

import re

%cd /content/models/research/deploy

print('writing custom configuration file')

with open(pipeline_fname) as f:

s = f.read()

with open('pipeline_file.config', 'w') as f:

# fine_tune_checkpoint

s = re.sub('fine_tune_checkpoint: ".*?"',

'fine_tune_checkpoint: "{}"'.format(fine_tune_checkpoint), s)

# tfrecord files train and test.

s = re.sub(

'(input_path: ".*?)(PATH_TO_BE_CONFIGURED/train)(.*?")', 'input_path: "{}"'.fo

rmat(train_record_fname), s)

s = re.sub(

'(input_path: ".*?)(PATH_TO_BE_CONFIGURED/val)(.*?")', 'input_path: "{}"'.form

at(test_record_fname), s)

# label_map_path

s = re.sub(

'label_map_path: ".*?"', 'label_map_path: "{}"'.format(label_map_pbtxt_fname),

s)

# Set training batch_size.

s = re.sub('batch_size: [0-9]+',

'batch_size: {}'.format(batch_size), s)

# Set training steps, num_steps

s = re.sub('num_steps: [0-9]+',

'num_steps: {}'.format(num_steps), s)

# Set number of classes num_classes.

s = re.sub('num_classes: [0-9]+',

'num_classes: {}'.format(num_classes), s)

#fine-tune checkpoint type

s = re.sub(

'fine_tune_checkpoint_type: "classification"', 'fine_tune_checkpoint_type: "{}

"'.format('detection'), s)

f.write(s)
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Actual Training in Colab (27)

▪ Check on the my configuration file (pipeline_file.config).

%cat /content/models/research/deploy/pipeline_file.config
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Actual Training in Colab (28)

▪ Set configure path and training directory…!!!

pipeline_file = '/content/models/research/deploy/pipeline_file.config'

model_dir = '/content/training/'
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Actual Training in Colab (29)

❖ Training Custom TF2 Object Detector

▪ pipeline_file: defined above in writing custom training configuration

▪ model_dir: the location tensorboard logs and saved model checkpoints will save to

▪ num_train_steps: how long to train for

▪ num_eval_steps: perform eval on validation set after this many steps

!python /content/models/research/object_detection/model_main_tf2.py \

--pipeline_config_path={pipeline_file} \

--model_dir={model_dir} \

--alsologtostderr \

--num_train_steps=10000 \

--sample_1_of_n_eval_examples=1 \

--num_eval_steps={num_eval_steps}
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Actual Training in Colab (30)

▪ Training phase:

For each 100 step, you can see the consumed time of 0.56 min. 
Then how much time of 10,000 steps?
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Actual Training in Colab (31)

▪ Monitering the training process...!!! Using Tensorboard.

%load_ext tensorboard

%tensorboard --logdir '/content/training/train'
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Actual Training in Colab (32)

❖ Exporting a Trained Inference Graph

▪ Check and see where our model saved weights

%ls '/content/training/'
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Actual Training in Colab (33)

▪ Run the converting (output_dir & model_path) 

#run conversion script

import re

import numpy as np

output_directory = '/content/fine_tuned_model'

#place the model weights you would like to export here

last_model_path = '/content/training/'

print(last_model_path)

!python /content/models/research/object_detection/exporter_main_v2.py \

--trained_checkpoint_dir {last_model_path} \

--output_directory {output_directory} \

--pipeline_config_path {pipeline_file}
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Actual Training in Colab (34)

• Check on “saved_model” folder.

%ls -al '/content/fine_tuned_model/saved_model/'

%ls -al '/content/fine_tuned_model/saved_model/variables/'
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Actual Training in Colab (35)

❖ Download pb and ~label.pbtxt to your local PC..!!!

import os

output_directory = '/content/fine_tuned_model/saved_model/'

pb_fname = os.path.join(os.path.abspath(output_directory), "saved_model.pb")

assert os.path.isfile(pb_fname), '`{}` not exist'.format(pb_fname)
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Actual Training in Colab (36)

from google.colab import files

files.download(pb_fname)

label_map_pbtxt_fname = '/content/train/cardsNew1_label_map.pbtxt'

from google.colab import files

files.download(label_map_pbtxt_fname)
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Actual Training in Colab (37)

▪ Compress the trained model and weights for downloading to your local PC..!!!

%pwd

!tar -cvzf trained_model_large_original_20000.tar.gz /content/fine_tuned_model/
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Actual Training in Colab (38)

▪ Download the compressed file of the trained model and weight…!!!

from google.colab import files

files.download('trained_model_large_original_20000.tar.gz')
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Actual Training in Colab (39)

• Download the modified pipline file

files.download(pipeline_fname)
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Actual Training in Colab (40)

❖ Run Inference on Test Images with Custom TensorFlow2 Object Detector

▪ Download test images from RoBoflow: CoCo JSON Format

• How to make CoCo JSON format?

– 1] Select your dataset in Datasets.
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Actual Training in Colab (41)

– 2] For your dataset, Click “Generate” button!
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Actual Training in Colab (42)

– 3] In “Download” window, select “JASON-CoCo” type. Then you can see your download code using 
“curl” command.



66

Actual Training in Colab (43)

▪ Download test images from RoBoflow: CoCo JSON Format

%mkdir /content/test/

%cd /content/test/

!curl -L "https://app.roboflow.ai/ds/KsDIMvEkZy?key=Eoa19UwqEn" > roboflow.zip; unzip roboflow.zip; rm roboflow.zip
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Actual Training in Colab (44)

▪ Import modules…!!

import matplotlib

import matplotlib.pyplot as plt

import io

import scipy.misc

import numpy as np

from six import BytesIO

from PIL import Image, ImageDraw, ImageFont

import tensorflow as tf

from object_detection.utils import label_map_util

from object_detection.utils import config_util

from object_detection.utils import visualization_utils as viz_utils

from object_detection.builders import model_builder

%matplotlib inline
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Actual Training in Colab (45)

▪ Define load function

def load_image_into_numpy_array(path):

"""Load an image from file into a numpy array.

Puts image into numpy array to feed into tensorflow graph.

Note that by convention we put it into a numpy array with shape

(height, width, channels), where channels=3 for RGB.

Args:

path: the file path to the image

Returns:

uint8 numpy array with shape (img_height, img_width, 3)

"""

img_data = tf.io.gfile.GFile(path, 'rb').read()

image = Image.open(BytesIO(img_data))

(im_width, im_height) = image.size

return np.array(image.getdata()).reshape(

(im_height, im_width, 3)).astype(np.uint8)
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Actual Training in Colab (46)

▪ Check on”ckpt-xx” in “training” folder…..!!!

%ls '/content/training/'
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Actual Training in Colab (47)

▪ Restore our saved model: -model_dir/ckpt.restore(-): Set max ckpt-xx

#recover our saved model

pipeline_config = pipeline_file

#generally you want to put the last ckpt from training in here

model_dir = '/content/training/ckpt-11'

configs = config_util.get_configs_from_pipeline_file(pipeline_config)

model_config = configs['model']

detection_model = model_builder.build(

model_config=model_config, is_training=False)

# Restore checkpoint

ckpt = tf.compat.v2.train.Checkpoint(

model=detection_model)

ckpt.restore(os.path.join('/content/training/ckpt-11'))

def get_model_detection_function(model):

"""Get a tf.function for detection."""

@tf.function

def detect_fn(image):

"""Detect objects in image."""

image, shapes = model.preprocess(image)

prediction_dict = model.predict(image, shapes)

detections = model.postprocess(prediction_dict, shapes)

return detections, prediction_dict, tf.reshape(shapes, [-1])

return detect_fn

detect_fn = get_model_detection_function(detection_model)
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Actual Training in Colab (48)

▪ Preparing the map labels for inference decoding….!

#map labels for inference decoding

label_map_path = configs['eval_input_config'].label_map_path

label_map = label_map_util.load_labelmap(label_map_path)

categories = label_map_util.convert_label_map_to_categories(

label_map,

max_num_classes=label_map_util.get_max_label_map_index(label_map),

use_display_name=True)

category_index = label_map_util.create_category_index(categories)

label_map_dict = label_map_util.get_label_map_dict(label_map, use_display_name=True)
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Actual Training in Colab (49)

▪ Run inference with test images.
#run detector on test image

#it takes a little longer on the first run and then runs at normal speed.

import random

import glob

TEST_IMAGE_PATHS = glob.glob('/content/test/test/*.jpg')

image_path = random.choice(TEST_IMAGE_PATHS)

image_np = load_image_into_numpy_array(image_path)

# Things to try:

# Flip horizontally

# image_np = np.fliplr(image_np).copy()

# Convert image to grayscale

# image_np = np.tile(

# np.mean(image_np, 2, keepdims=True), (1, 1, 3)).astype(np.uint8)

input_tensor = tf.convert_to_tensor(

np.expand_dims(image_np, 0), dtype=tf.float32)

detections, predictions_dict, shapes = detect_fn(input_tensor)

label_id_offset = 1

image_np_with_detections = image_np.copy()

viz_utils.visualize_boxes_and_labels_on_image_array(

image_np_with_detections,

detections['detection_boxes'][0].numpy(),

(detections['detection_classes'][0].numpy() + label_id_offset).astype(int),

detections['detection_scores'][0].numpy(),

category_index,

use_normalized_coordinates=True,

max_boxes_to_draw=200,

min_score_thresh=.5,

agnostic_mode=False,

)

plt.figure(figsize=(12,16))

plt.imshow(image_np_with_detections)

plt.show()
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Actual Training in Colab (50)

• You can see some inference results….!!!  Congrat..!!!
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Change your inference model into your local webcam…!!!! (1)

❖ Install tensorflow 2.2 (latest version)

▪ 1] Run Anaconda prompt window.

▪ 2] Activate your env. (>>activate “your account name” (enter))

▪ 3] Install tensorflow2.2 API

▪ 4] Go to your folder where you want to make the source building
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Change your inference model into your local webcam…!!!! (1-1)

❖ Windows 10 git installation.

▪ 1] connect to https://git-scm.com/ and download install exe file. 

https://git-scm.com/
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Change your inference model into your local webcam…!!!! (1-2)

▪ 2] Run the install exe file as:



78

Change your inference model into your local webcam…!!!! (1-3)
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Change your inference model into your local webcam…!!!! (1-4)

Install completed..!!
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Change your inference model into your local webcam…!!!! (2)

▪ 5] Cloning the repository and installing dependencies

git clone https://github.com/tensorflow/models.git
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Change your inference model into your local webcam…!!!! (2-1)

▪ 5-1] Verify new folder “models” in the current directory.
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Change your inference model into your local webcam…!!!! (2-1)

▪ 5-2] Cloning the repository and installing dependencies

▪ 6] Install COCO API 

• COCO is a large image dataset designed for object detection, segmentation, person keypoints
detection, stuff segmentation, and caption generation.

pip install --user Cython
pip install --user contextlib2 
pip install --user pillow 
pip install --user lxml
pip install --user jupyter
pip install --user matplotlib

git clone https://github.com/cocodataset/cocoapi.git 
cd cocoapi/PythonAPI
make cp -r pycocotools <path_to_tensorflow>/models/research/

pip install
"git+https://github.com/philferriere/cocoapi.git#egg=pycocotools&subdirectory=PythonAPI"

Linux

Windows(Anaconda3)
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Change your inference model into your local webcam…!!!! (3)

▪ 7] Protobuf Installation/Compilation

• Protobuf can be downloaded from https://github.com/protocolbuffers/protobuf/releases. After 
downloading you can extract the folder in a directory of your choice (v3.3.0 is recommended).

• Compile Proto buffer and installation

or 

• Copy “protoc.exe” to “models/research” folder.

• Run 

./bin/protoc object_detection/protos/*.proto --python_out=. 

Protoc.exe object_detection/protos/*.proto --python_out=. 

https://github.com/protocolbuffers/protobuf/releases
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Change your inference model into your local webcam…!!!! (4)

After installation properly, you can see some generated pb files in “protos” folder. 
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Change your inference model into your local webcam…!!!! (5)

▪ 8] Add necessary environment variables and finish Tensorflow Object Detection API 
installation.

• On Linux

• On Windows

– you need to at the path of the “research” folder and the “research/slim” to your PYTHONPATH
environment variable (if you don’t have, make this parameter using “새로만들기”.) 

export PYTHONPATH=$PYTHONPATH:<PATH_TO_TF>/TensorFlow/models/research export
PYTHONPATH=$PYTHONPATH:<PATH_TO_TF>/TensorFlow/models/research/object_detection export
PYTHONPATH=$PYTHONPATH:<PATH_TO_TF>/TensorFlow/models/research/slim



86

Change your inference model into your local webcam…!!!! (6)

C:\Users\vicl\practices\TesorflowAPI\tf2.2\models\research
C:\Users\vicl\practices\TesorflowAPI\tf2.2\models\research\slim
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Change your inference model into your local webcam…!!!! (7)

▪ 9] Final Install and Setup of Object detection API

• 1) Go to “models/research” folder.

• 2) Run the following step by step:

cd models\research
python setup.py build

python setup.py install
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Change your inference model into your local webcam…!!!! (8)

❖ To test if everything is working correctly, run the object_detection_tutorial.py from 
the object_detection folder.
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Change your inference model into your local webcam…!!!! (8-1)

❖ If you have the following error (No module named ‘object_detection’),

than you can reboot your system. This error usually occurs if you fail to set the        

PYTHONPATH in your system. Than try again.

❖ IF you have another error, you have to install tf-slim package.

>>pip install --upgrade tf-slim
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❖ One more point…!!!  In “object_detection_tutorial.py ”, “PATH_TO_LABELS” setting 
should be pointed correctly.  Otherwise, you can see the following error:
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Change your inference model into your local webcam…!!!! (9)

▪ Source insight: object_detection_tutorial.py 

import numpy as np
import os
import six.moves.urllib as urllib
import sys
import tarfile
import tensorflow as tf
import zipfile

from collections import defaultdict
from io import StringIO
from matplotlib import pyplot as plt
from PIL import Image
from IPython.display import display
import pathlib

from object_detection.utils import ops as utils_ops
from object_detection.utils import label_map_util
from object_detection.utils import visualization_utils as vis_util

import cv2
cap = cv2.VideoCapture(0, cv2.CAP_DSHOW) # or cap = 
cv2.VideoCapture("<video-path>")

# patch tf1 into `utils.ops`
utils_ops.tf = tf.compat.v1

# Patch the location of gfile
tf.gfile = tf.io.gfile

print("[INFO] TF verion = ",tf.__version__)

#--- Model Preparation ----#
def load_model(model_name):

#--- 1) tf 1.x model base url
#base_url = 'http://download.tensorflow.org/models/object_detection/'

#--- 2) tf 2.2 model base url
base_url = 'http://download.tensorflow.org/models/object_detection/tf2/20200711/'

model_file = model_name + '.tar.gz'
model_dir = tf.keras.utils.get_file(

fname=model_name,
origin=base_url + model_file,
untar=True)

model_dir = pathlib.Path(model_dir)/"saved_model"

model = tf.saved_model.load(str(model_dir))

return model

# List of the strings that is used to add correct label for each box.
PATH_TO_LABELS = 
os.path.join('C:/Users/vicl/practices/TesorflowAPI/tf2.2/models/research/object_detection/dat
a','mscoco_label_map.pbtxt')
category_index = label_map_util.create_category_index_from_labelmap(PATH_TO_LABELS)

# If you want to test the code with your images, just add path to the images to the 
TEST_IMAGE_PATHS.
#PATH_TO_TEST_IMAGES_DIR = pathlib.Path('models/research/object_detection/test_images')

PATH_TO_TEST_IMAGES_DIR = pathlib.Path('test_images')
TEST_IMAGE_PATHS = sorted(list(PATH_TO_TEST_IMAGES_DIR.glob("*.jpg")))
TEST_IMAGE_PATHS
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Change your inference model into your local webcam…!!!! (10)
#--- Detection --#
model_name = 'ssd_mobilenet_v1_coco_2017_11_17'
print('[INFO] Downloading model and loading to network : '+ model_name)
detection_model = load_model(model_name)
print(detection_model.signatures['serving_default'].inputs)
detection_model.signatures['serving_default'].output_dtypes
detection_model.signatures['serving_default'].output_shapes

def run_inference_for_single_image(model, image):
image = np.asarray(image)
# The input needs to be a tensor, convert it using `tf.convert_to_tensor`.
input_tensor = tf.convert_to_tensor(image)
# The model expects a batch of images, so add an axis with `tf.newaxis`.
input_tensor = input_tensor[tf.newaxis,...]

# Run inference
model_fn = model.signatures['serving_default']
output_dict = model_fn(input_tensor)

# All outputs are batches tensors.
# Convert to numpy arrays, and take index [0] to remove the batch dimension.
# We're only interested in the first num_detections.
num_detections = int(output_dict.pop('num_detections'))
output_dict = {key:value[0, :num_detections].numpy()

for key,value in output_dict.items()}
output_dict['num_detections'] = num_detections

# detection_classes should be ints.
output_dict['detection_classes'] = output_dict['detection_classes'].astype(np.int64)

# Handle models with masks:
if 'detection_masks' in output_dict:

# Reframe the the bbox mask to the image size.
detection_masks_reframed = utils_ops.reframe_box_masks_to_image_masks(

output_dict['detection_masks'], output_dict['detection_boxes'],
image.shape[0], image.shape[1])

detection_masks_reframed = tf.cast(detection_masks_reframed > 0.5,
tf.uint8)

output_dict['detection_masks_reframed'] = detection_masks_reframed.numpy()

return output_dict

def show_inference(model, image_path):
# the array based representation of the image will be used later in order to prepare the
# result image with boxes and labels on it.
image_np = np.array(Image.open(image_path))
# Actual detection.
output_dict = run_inference_for_single_image(model, image_np)
# Visualization of the results of a detection.
vis_util.visualize_boxes_and_labels_on_image_array(

image_np,
output_dict['detection_boxes'],
output_dict['detection_classes'],
output_dict['detection_scores'],
category_index,
instance_masks=output_dict.get('detection_masks_reframed', None),
use_normalized_coordinates=True,
line_thickness=8)

#display(Image.fromarray(image_np))   #<-- this got an error....!!!
#--- Using openCV, we want to show the results.... #
cv2.imshow('object_detection', cv2.resize(image_np, (800, 600)))

def run_inference(model, cap):
while cap.isOpened():

ret, image_np = cap.read()
# Actual detection.
output_dict = run_inference_for_single_image(model, image_np)
# Visualization of the results of a detection.
vis_util.visualize_boxes_and_labels_on_image_array(

image_np,
output_dict['detection_boxes'],
output_dict['detection_classes'],
output_dict['detection_scores'],
category_index,
instance_masks=output_dict.get('detection_masks_reframed', None),
use_normalized_coordinates=True,
line_thickness=8)

cv2.imshow('object_detection', cv2.resize(image_np, (800, 600)))

if cv2.waitKey(25) & 0xFF == ord('q'):
cap.release()
cv2.destroyAllWindows()
break
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Change your inference model into your local webcam…!!!! (11)

#-- Run it on each test image and show the results: --#
for image_path in TEST_IMAGE_PATHS:

print(str(image_path)+' is being processed...!!!')
show_inference(detection_model, image_path)
cv2.waitKey(0)

#-- Web camp-based detection run...!!! ---#
#run_inference(detection_model, cap)
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Applying your trained model into your local webcam…!!!! (1)

❖ Check on your local Tensorflow version and one in Google Colab:

▪ You should verify your local Tensorflow version as the same one of Colab’s

Google Colab Local PC

Same TF version
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Applying your trained model into your local webcam…!!!! (2)

❖ Make “local_models” and copy your inference files (trained tar.gz file) into the 
“local_models”.  Decompress xxx.tar.gz file.
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Applying your trained model into your local webcam…!!!! (3)

❖ Then change your source file to load your trained model data as the following:

In my case, 

def load_model(model_name):
~~~~~~

#--- 2) tf 2.2 model base url
#base_url = 'http://download.tensorflow.org/models/object_detection/tf2/20200711/' #not working....!!!
#model_dir = 'local_models/card_efficientdet_d0_tpu-32'  # efficientdet_d1
model_dir = 'local_models/'+model_name # efficientdet_d1

model_dir = pathlib.Path(model_dir)/"saved_model"
print('[INFO] Loading the modle from '+ str(model_dir))
model = tf.saved_model.load(str(model_dir))

return model

# List of the strings that is used to add correct label for each box.
#-- my trainging data label loading
PATH_TO_LABELS =  'data/cardsNew1_label_map.pbtxt' #'data/mscoco_label_map.pbtxt'
category_index = label_map_util.create_category_index_from_labelmap(PATH_TO_LABELS)

# If you want to test the code with your images, just add path to the images to the TEST_IMAGE_PATHS.
#PATH_TO_TEST_IMAGES_DIR = pathlib.Path('models/research/object_detection/test_images')
PATH_TO_TEST_IMAGES_DIR = pathlib.Path('test_images')
TEST_IMAGE_PATHS = sorted(list(PATH_TO_TEST_IMAGES_DIR.glob("*.jpg")))
TEST_IMAGE_PATHS

#--- Detection --#
model_name =  'card_efficientdet_d0_tpu-32_10000＇ #'centernet_resnet50_v1_fpn_512x512_kpts_coco17_tpu-8' 
#'efficientdet_d0_coco17_tpu-32' #'ssd_mobilenet_v1_coco_2017_11_17'
print('[INFO] Downloading model and loading to network : '+ model_name)
detection_model = load_model(model_name)
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Applying your trained model into your local webcam…!!!! (4)

❖ Save the changed code as “tf2.2_object_detection_tutorial_WebcamLive_PokerCard.py”

❖ Then run your inference python script as:

>>python tf2.2_object_detection_tutorial_WebcamLive_PokerCard.py
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Applying your trained model into your local webcam…!!!! (5)



http://ivpl.sookmyung.ac.kr

Thank you for your attention.!!!
QnA


