Course Project Tutorial 4
(Advanced Requirements)

CS4185 Multimedia Technologies and Applications



Advanced Requirements:
Program -> application

- Technical improvements
- New retrieval algorithms
- Feature restoration
- Use crawler to expand the dataset

- Ul design
- MFC UI
- Web Ul
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Feature Restoration to Speed Up Your Program
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Feature extraction phase
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Inference phase
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Advantages

- No need to extract features of all
images in inference time

- Speed up the program

- Program -> application



One Solution

OpenCV in python supports storing data using several formats, such as XML
and YAML. You can also use the python standard module, such as Pickle and
JSON to store data:

1. XML/YAML: OpenCV provides the cv::FileStorage class, which allows you
to read and write data in XML or YAML format. This is particularly useful
for storing complex data structures like matrices and custom objects.

2. Pickle: Python’s pickle module is a standard way to serialize and
deserialize Python objects. It’s useful for saving the state of objects,
such as machine learning models, to disk for later use.

3. JSON: The json module in Python is another option for serialization.
JSON is a lightweight, human-readable format that’s widely used for
data exchange.



OpenCV-FileStorage

import cv2
import numpy as np

# Create some data
data = np.array{[[1, 2, 31, [4, 5, 6],

# Write to XML

fs = cv2.FileStorage( 'data.xml’, cv2.FILE_STORAGE_WRITE)

fs.write('data', data)
fs.release()

# Read from XML

fs = ¢v2.FileStorage('data.xml’, cv2.FILE_STORAGE READ)

data_read = fs.gethode( data’').mat()
fs.releasa()
printi{data_read)

[[123]
[4 5 6]
[7 8 2]]

! cat data.xml

<?xml version="1.@"2>
<opencv_storage»
<data type_id="opencv-matrix">»

<rows>3</rows >

<cols>3</cols>

<dt>ic/dts

<data>

1234587 8 9¢/datar</data>

</opency_storage>

XML format

import cv2
import numpy as np

# Create some data
data = np.array([[1, 2. 3], [4., 5. 61, [7, 8, S51})

# Write to XML

f= = cv2.FileStorage('data.yaml’, cv2.FILE STORAGE WRITE)
fs.write( 'data’, data)

fs.releass()

# Read from XML

fs = cv2.FileStorage( 'data.yaml’, cv2.FILE_STORAGE_READ)
data read = fs.getlode( 'data').mat()

fs.releasa()

print(data_read)

[[1 2 3]
45 6]
[7 8 9]]

cat data.yaml

AYAML:1.0
data: !l!opencv-matrix
rows: 3
cols: 3
dt: 1
data: [ 1, 2,'3,4, 5, 6, 7, 8, 9 ]

YAML format



Pickle & Json

import pickle

# Create some datag

data = {
"mat"™: nprarray([[1; 25 3] 4.5 6] [7: 85 911):
"threshold™: 8.5

# Write to Pickle
with open{'data.pkl’, 'wb') as *:
pickle.dump(data, f)

# Reod from Pickle

with open(‘'data.pkl'; 'rb') as +:
data read = pickle.load(f}

print{data read)

{'mat’: array([[1, 2, 3].
[4, 5, 6],
[7, 8, 9]]), 'threshold': 8.5}

! cat data.pkl
VIO O (OInatOInumpy . core.multiarray@@ reconstructd
be@pC SEEIEETE ©tebe threshold@G?9u.

Pickle module can store any python
objects in binary format.

import json

# Create some data
data = {

ettty [[1s 23 3]s 45 55:68]; [7: 8 911
"threshold™: B.5

# Write to JSON
with open('data.json’', ‘w') as f:

json.dump(data, )

# Read from JS0N
with open('data.json’', 'r') as f:

data read = json.load(f)

print{data_read)

{'mat': [[1, 2, 3], [4, 5, 61, [7; 8, 9]], 'threshold': @&.5%}

! cat data.json

{"mat": [[1, 2, 2], [4, 5, 6]. [7, 2, 9]], “threshold": @.5}

Json module can store common python
objects in human-readable format.



Use a web crawler to extend the dataset
crawl anything you want
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Step2: Use chrome dev-tool to
locate the address of an image
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Possible Solutions:

Step3: Send http request to get images
in an automatic manner

1. Requests (pip install requests)+BeautifulSoup (pip install beautifulsoup4)
2. Some python-crawler package, likes Scrapy, Crawlee and Image-Crawler.

import reguests
from bs4 import BeautifulSoup

# URL
url =

# Send g GET

reguest

to the URL

response = reguests.get{url)

# Parse the HTML content of

the page

of the page containing the image

"https:/ /wew. Flicke.com/search/ ?text=soccer”

soup = BeautifulSoup{response.content, ‘html.parser')
# Find the imoge taog (assuming it's the first image on the page)
all img tags = soup.find all(’img")

# Show all
for i, img tag in enumerate(all img tags):

img tag in the reguested page

print{i+l,

img tag)

1 <img height="188%" loading="lazy" src="//live.staticflickr.com/4887 /5849862638 a7ba57a6dé n.jpg" width="188%"/>
2 <img height="188%" loading="lazy" src="//live.staticflickr.com/4883/5858386561 5f6831cebb n.jpg" width="188%"/>»
2 <img height="100%" loading="lazy" src="//live.staticflickr.com/4131/5@40226437 282deB390d n.jpg" width="188%"/>
4 <img height="188%" loading="lazy" src="//live.staticflickr.com/4885/5858921558 65h587dfe3 n.jpg" width="186%"/>
S <img height="108%" loading="lazy" src="//live.staticflickr.com/4186/50568643208 8bbf32dd36 n.jpg" width="188%"/>
B <img height="188%" loading="lazy" src="//live.staticflickr.com/4125/5849951466 45584abf6e n.jpg” width="1@8%"/>
7 <img heicht="100%" loadine="Tazv" crc="//Tive_ctaticflickr. com/4188/004974R74F ChefQhdie? n.dns"” width="108%"/ %



import cv2
import requests
from bs4 import BeautifulSoup

import numpy as np

# URL of the page containing the imoge
ra\/\/ a a url = "https://www . flickr.com/search/ ?text=soccer”

# Send g GET reguest to the URL
response = requests.get(url)

# Parse the HTML content of the poge

A fUII example USing: soup = BeautifulSoup{response.content, 'html.parser’)

® Requests # Find the imoge tog (ossuming it's the first imoge on the page)
all img tags = soup.find all({ img')

e BeautifulSoup e

img url = "https:"™ + all_img tags[@]["src"]

img response = requests.get{img url)
nparr = np.frombuffer{img_response.content, np.uintg)

# Decode the image from the NumPy array
image = cv2.imdecode({nparr, cv2.IMREAD COLOR)
print{image.shape, img url)

(213, 320, 3) https://live.staticflickr.com/4883/5@50306561 5f6831cebb_n.ipg

from PIL import Image
Image.fromarray{imagel:; 3 ::-17)
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Ul Design with
CVUl

#include <opencv2/opencv.hpp> &

1
// One (and only one) of your C++ files must define CVUL IMPLEMENTATION ¢ CVUI Hello World!

// before the inclusion of cvui.h to ensure its implementaiton is compiled.
#define CVUI_IMPLEMENTATION
#include "cvui.h"

#define WINDOW_NAME "CVUI Hello World!"

Hello, world!

int main(int argc, const char *argv(l)
{ ) Cvul IS owesome!
// Create a frame where components will be rendered to.

cv:iMat frame = cv::Mat(200, 500, CV_8UC3);

// Init cvui and tell it to create a OpenCV window, i.e. cv::namedWindow(WINDOW_NAME).
cvui::init(WINDOW_NAME);

while (true) {
// Fill the frame with a nice color
frame = cv::Scalar(49, 52, 49);

// Render UI components to the frame
cvuisitext(frame, 110, 80, "Hello, world!");

cvuisitext(frame, 110, 120, "cvui is awesome!");

// Update cvui stuff and show everything on the screen
cvui::imshow(WINDOW NAME, frame);

if (cviiwaitKey(20) == 27) {

e Here, frame containing
Components Is a cv::Mat



Image

cwui::image() renders animage, i.e. cv::Mat . The signature of the function is:

P

void image(cv::Mat& theWhere, int theX, int theY, cv::Mat& thelmage);

where thelihere is the image/frame where the image will be rendered, theX is the position X,
theY is the position Y, and theImage is an image to be rendered in the specified destination.

Below is an example showing an image being loaded then displayed using cvui::image() . The
result on the screen is shown in Figure 1.

P
cv::Mat lena_face = cv::imread("lena_face.jpg", cv::IMREAD_COLOR);
cvui::image(frame, 10, 10, lena_face);

] cui component =10

Figure 1:image 1lena_face.jpg displayed on the screen.



Button

cwi::button() renders a button. The common signature of a button function is:
P

bool button(cv::Mat& theWhere, int theX, int theY, const cv::String& thelabel)

where thelihere is the image/frame where the button will be rendered, thex is the position X,
theY is the position Y, and theLabel is the text displayed inside the button.

All button functions return true if the user clicked the button, or false otherwise.



Button width will auto-adjust based on the size of its label. Below is an example of a button with
auto-adjusted width (shown in Figure 1):

S

// cvi:Mat frame, X, y, label
1f (cvui::button(frame, 100, 40, "Button")) {

// button was clicked

% cvui component E=RECcH ™"

Figure 1: Button with auto-adjusted width.



Also, If you want to use python:

import numpy as np @
import cv2
import cvui

WINDOW_NAME = 'CVUI Hello World!'

# Create a frame where components will be rendered to.
frame = np.zeros((200, 500, 3), np.uint8)

# Init cvui and tell it to create a OpenCV window, i.e. cv2.namedWindow(WINDOW_NAME).
cvui.init (WINDOW_NAME)

while True:

# Fill the frame with a nice color
frame[:] = (49, 52, 49)

] CVUI Hello World!
# Render UI components to the frame
cvui.text(frame, 110, 80, 'Hello, world!')
cvui.text(frame, 110, 120, 'cvui is awesome!')

Hello, world!

# Update cvui stuff and show everything on the sc
cvui. imshow(WINDOW_NAME, frame)

CVUI 1S gwesome!

if cv2.waitKey(20) == 27:
break



More complicated and functional Ul
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WebUI: your program as a server

Server-side Client-side
'
Files p Web Server L Reguest Browser
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Webserver: your program
Brower: your Ul
Files: your features, images, datasets, etc.



Web frontend Ul Advantages:

- Html and CSS - More beautitul
- Framework: - Easy to program
- Jguery - More powerful
- Vue, React - - No runtime dll needed

- Bootstrap



Some demo videos from
previous years.



Thank you!

CS4185 Multimedia Technologies and Applications
Tutorial 4: Advanced Requirements



