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Configuration Manual

Aafag Igbal Khan
Student ID: X20108851

1 Introduction

The configuration manual explains the instruction and guidelines to implement and
reproduce the project. The document comprises of a sequence of actions done with hardware
and software required for the implementation of research “Text and Image Based Multi-
model Fashion Image Retrieval system”. Later in this configuration manual, section 2
mentions the required python packages and libraries for implementation. The section 3
provides the information about the Data preparation for Experiments. The Google
Colaboratory Environment Setup is described in section 4. The section 5 explains the
implementation of project. We try to make this configuration manual is as simple as so that
anyone from any background can reproduce our research work. For this purpose, we give a
quick steps at the end in section 6.

2 Required Packages and Libraries

The project is implemented by using python 3. Following python packages are required to
execute the code. The fig. 1 shows all required packages.

e Numpy Version: 1.19.5

e Pandas Version: 1.1.5

e Matplotlib Version: 3.2.2

e Pytorch (Paszke, A. etal., 2019)
e Pickle

e Argparse.



import argparse

import sys

import time

import numpy as np

from torch.utils.tensorboard import Summarywriter
import torch

import torch.utils.data

from torch.utils.data impert dataloader
import torchwision

from tgdm import tgdm as tgdm

import pdb

import time

import pickle

import pandas as pd

import matpletlib.pyplot as plt

from matplotlib.pyplot import figure, imshow, axis
from matplotlib.image import imread

from matplotlib.ticker import MaxMLocator
import PIL|

import datasets

import img_text_composition_models

Fig.1. Importing packages

A special package need to be installed for the implementation of the Efficient-Net model. The
command in fig.2 shows the successful installation.

pip install --upgrade efficientnet-pytorch

Collecting efficientnet-pytorch
Downloading efficientnet_pytorch-2.7.1.tar.gz (21 kB)
Requirement already satisfied: torch in /usr/local/lib/python3.7/dist-packages (from efficientnet-pytorch) (1.18.8+culll)
Requirement already satisfied: typing-extensions in /usr/local/lib/python3.7/dist-packsges (from torch-refficientnet-pytorch) (3.10.8.2)
Building wheels for collected packages: efficientnet-pytorch
Building wheel for efficientnet-pytorch (setup.py) ... done
Created wheel for efficientnet-pytorch: filename=efficientnet_pytorch-8.7.1-py3-none-any.whl size=16446 sha256=371189a9379c740b4c276813d669T4cdS6645481accddfabfedbidde2hldef
Stored in directory: /root/.cache/pip/wheels/@e/cc/b2/49e7458826357311778da58cco9b%c6349b496636a72165be6
Successfully built efficientnet-pytorch
Installing collected packages: efficientnet-pytorch
Successfully installed efficientnet-pytorch-8.7.1

Fig.2 Efficient-Net Package installation

3 Data preparation for Experiments

This section will explain how to upload data in google drive that is connected with
Colab. Firstly, unzip the artefact.zip file, the structure of the files should be similar as shown
in fig 3. Here “images” folder contains the image dataset and “datasets.py”,
“img_text_composition_models.py”, and “text_model.py” are the python files in which
required classes and functions are written. The tree like structure shown in figure is built by
(Friend, N. 2020)



L Code Artfact/
I— annotation/
| I— ref_caption_dress_train.json
| I— ref_caption_dress_test.json
| I— ref_caption_shirt_train.json
| — ref_caption_shirt_test.json
I— public_split/
| I— split.dress.train.json
| I— split.dress.test.json
| I— split.shirt.train.json
| — split.shirt.test.json
I— images
I— datasets.py
I— img_text_composition_models.py
I— simplevocab.json
I— text_model.py
I— Dress_Notebook.ipynb
- shirt_Notebook.ipynb

Fig.3 Artefact folder structure

4 Google Colaboratory Environment Setup

For implementation of the project Google Colab is used. As our dataset Fashion—1Q has
large number of images so local machine is not a feasible solution. In the google Colab,
jupyter notebooks can be run freely. All of the fundamental packages or libraries are already
installed in the environment. The free version of Colab provides ~12 GB Ram with 38 GB of
remote hard drive.

1. To use the Colab go to https://colab.research.google.com/ and sign in with any Gmail
account

2. There are three mode of run-type are given i.e. None, GPU, and TPU. We will use
GPU and select it as shown in fig. 4

Notebook settings

Hardware accelerator

@
To get the most out of Colab, avoid ng a GPU unle e
one. Leam maore

IR: ackground execution
Want your notebook to keep running even after you

close your browser? Upgrade to Colab Pro+
[ ] omit code cell output when saving this notebook

Cancel Save

Fig.4 Run-Type selection


https://colab.research.google.com/

3. Now mount your google drive in Colab notebook as shown in fig. 5. The path
directory need to be change if required. Upload the code and data file to this directory.
The details of the files are explained in section 2.

[ 1 from google.colab import driwve
drive.mount("/content/drive/")

Mounted at fcontent/drives

[ 1 import os
as.chdir('/content/drive/MyDrive/without/data")

Fig.5 Drive Mount.

5 Implementation of project

After mounting the google drive in Colab and importing the required packages and files, set
the system parameters and variables with appropriate values fig. (6)

def parse_opt():
"""parses the input arguments.™™"
parser = argparse.ArgumentParser()

parser.add_argument('-f', type=str, default="")
parser.add_argument('--dataset', type=sir, default='fashioniq')
parser.add_argument('--root_dir', type=str, default="./{}')

parser.add_argument('--leg dir', type=str, default='./runs'}
parser.add_argument('--model®, ) , default="imgonly"')
parser.add_argument('--img_enceder", type=str, default='efficientnet')
parser.add_argument('--text_encoder®, t tr, default='lsim")
parser.add_argument( ' --embed_dim', type=int, default=1824)
parser.add_argument('--cptimizer', type=str, default="Adam') # SGD Adam
parser.add_argument(’--learning_rate', type=float, default=1e-4)
parser.add_argument(

‘--learning_rate_decay_patient®, type=int, default=5)
parser.add_argument('--eval_freguency', type=int, default=1)
parser.add_argument('--1lr_div", type=float, default=e.5) # 8.1
parser.add_argument('--batch_size', t int, default=232)
parser.add_argument('--weight_decay", type=float, default=1le-&)
parser.add_argument('--num_spoch', type=int, default=15)
parser.add_argument('--loss', ty tr, default="batch_based_classification')
parser.add_argument('--loader_num_workers®, type=int, default=4)

#parser.add_argument("'--is_test', default=False, action='store true’'
#parser.add_argument("--return_test _rank', default=False, action='store_true')
#parser.add_argument("--resume_file", default=None)
parser.add_argument('--resume_file®, default='"./runs/best_checkpoint.pth"}

args = parser.parse_args()
return args
opt = parse_opkt()

Fig. 6 System parameters

After uploading the data on drive, now we should pre-process and transform the train and test
datasets in fig. 7. A class “FashionlQ " is implemented in “datasets.py”.



def load dataset{opt):
"""l gads the input datasets."""
print('Reading dataset ", opt.dataset)
if opt.dataset == 'fashionig':
trainset = datasets.FashionIQ(
anno_dir=opt.root_dir.format('annotation'},
image_dir=opt.root_dir.format{"images"'),
split dir=opt.root_dir.fermat{ public_split'),
category= ["dress'],
split="train',
transform=torchvision.transforms.Compose([
terchvision.transforms.rResize(256)
torchvision.transforms.RandomCrop(224),
terchvision.transferms. RandomHorizontalFlip(},
terchvision.transforms. ToTensor(},

terchvision.transferms.Mormalize([o.485, @8.456, @.288],
[e.229, 8.224, @.225])

1M
else:
print('Invalid dataset', opt.dataset)
sys.exit(}

print('trainset size:", len{trainset})
#print( "testset size:', len(testset))
return trainset

Fig. 7. Train dataset pre-processing and transformation

As dataset is large and takes too much time for pre-processing and transformation of the
images so it better to make pickle file for future use as shown in fig. 8

pickle_out = open("trainset_dress.pickle”, "wb"™)
pickle.dump{trainset, pickle out)

pickle_outl = open("testset_dress.pickle”,"wb™)
pickle.dump{testset, pickle_outl)

pickle_in = open{"trainset_dress.pickle","rb"})
trainset = pickle.load({pickle_in}
pickle_iml = ocpen(“testset_dress.pickle","rb"})
testset = pickle.load(pickle iml)

Fig. 8 Pickle file code

After pre-processing and transformation of data, training of model will be done. Fig .9 shows
training result of one epoch only for Text-only method, other methods will be trained in a
same manner.

model, cptimizer = create_model_and_optimizer(opt, Mone)
# 1f opt.resume_file != Mone:
# load_state_dicts(opt, model}

start_time = time.time()

df_loss_Textonly, df_R_mean_Textonly= train_lcop{opt, legger, trainset, model, optimizer)
Dress_time.append{time.time() - start_time)

logger.close(}

df_loss_Textonly.head()

Creating model and optimizer for textonly
Loaded pretrained weights for efficientnet-be
fusrflecal/lib/pythen2.7/dist-packages/torch/utils/data/dataleader.py:481: UserWarning: TI
cpuset_checked))
Begin training
Training for epoch @: leek|[NNEEEEEEN| 1=7/127 [es:1s<ee:ee, 2.82s/it]
It 187 epoch @ Elapsed time 379.57@1
Loss batch_based_classification 3.1587
Loss total training leoss 3.1587
10| INNNNNEINN| 7z2/7se [2e:ee<ee:ee, 1148.38it/s]
1ok | [INNINNEENE| <157 /4197 [ee:25<@@:e@, 1s56.25it/s]
dress_rl @.3

Fig. 9 Training of model
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A test function is defined that will be used by the each model for evaluation on test dataset

fig.10.

def test{opt, testset, model):
print('Begin testimg')

tests = []
rsum = @

far dataname in testset.data_name:
t, sims, nn_result = testResults{ocpt, model, testset, dataname)
np.save{opt.log_dir + "/val.{}.{}.scores.npy'.format(dataname, opt.model}, sims)
for metric_name, metric_value in t:
tests += [(metric_name, metric_value)]
rsum += metric_value

tests += [("RecallMean’, rsum / &)]
for metric_name, metric_value in tests:

print{" 'y metric_name, round{metric_value, 2})
print('Finished testing')

return nn_result

model, optimizer = create_model_and_optimizer(opt, None}

state_dicts = torch.load{cpt.resume_file, map_location=lambda storage, loc: storage)['model state dict']
model.load_state_dict(state_dicts)

nn_result_Textonly=test{opt, testset, model}

Begin testing

100 [NENNEINN| ::¢ 325 [eo:eecee:ee, 1@35.28it/s]
1ec | INENNEINEE| 1557 1527 [@o:1e<ee:2e, 156.53it/s]

dress_rl 3.11
dress_r3 7.51
dress_r5 18.36
dress_ri@ 15.28
dress_r2@ 25.3%
dress_r5e 41.43
RecallMean 17.18
Finished testing

Fig. 10 Test function and results on test data

Each model retrieves the top scored similar images that related to query image and query
text. The model retrieves only the id of the images and we need to define some function to
display the retrieve results along with query image and query text. Fig. 11 shows the defined
functions and fig 12 shows the qualitative result.

def get_result{array_list):
result_files = []
print{len{array_list})
for i in range{len{array_list}}:

for £ in test_queries:

if t['scurce_img_id']==array_list[i]:
idx = t[ 'scurce_img']
image_dir=opt.root_dir.format{'images")
img_path = image_dir + °/' +idx+ ".jpg"
result _files += [img_path]

return result_files
def show_result_all{result files}):

Fig.

fig = fipure(figsize = {25,25))
number_of files = len{result_files)

for 1 in range(5):

a=fig.add_subplot(1,5,i+1)
image = imread({result files[i])
imshow{image)
if i==4:

plt.title{"Results ")
axis("off')

11 Qualitative results display function



show_source(1),show_result_all(get_result{nn_result_Imgonly_res[1]))

Textual Query = has thin straps and different pattern <AND> more autumn colored and longer
58
(None, None)

Qurey Image Target image

®
. s
\<3 \

We tried to show the important steps and code here, but it’s not possible to show complete
code here due to length of code.

Results

Fig. 12. Qualitative results

6 Quick Steps to Reproduce the Project.
Step-1

Unzip the artefact file and upload in intended directory of your google drive. The folder
structure of unzipped folder should be same as shown in fig. 3.

Step-2

Go to https://colab.research.google.com/ and sign in with Gmail account.

Step-3

Now go back to google drive and right click on notebook file “Dress_Notebook.ipynb” and
select open with “Google Colaboratory ” as shown in fig 13.


https://colab.research.google.com/

My Drive » withaut 3 data o) 2

© Preview
Name 1 T
«» Openwith >
B aanna ©o  Google Colaboratory

o
+

Share B  TextEditor

D

aa_test
Get link
BOOAQ. Show file location & Mindmap

Add shortcut to Drive ® XML, JSON Viewer

T =) ®
B0

Copy of
Move to
-+  Connect more apps

<]

datasel Add to Starred

L1 Apps on your Computer

N X

Rename
dataset e brew s ewe e

3]

View details
Final_D me 7:27 FM me

Manage versions

Final_sl Make a copy me 03 AM me

cO0 0

Download

]
[

Fig. 13 open notebook files
Step-4

Mount your drive in Colab as shown in fig 5. The path directory should be change as per your
path if required. Make sure GPU is selected as run-type as shown in fig. 4

Step-5

After uploading the files on google drive and mounting it with Colab, now everything is in-
line to execute the notebook just run every cell one by one. All four methods text-only,
image-only Efficient-net, image-only Resnet-50, and TIRG will be executed one by one.

Step-6

Same instruction repeat for “shirt_Notebook.ipynb”.
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