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Computer Vision

- What is Computer Vision?
- Earliest experiments were in 1950s, while commercial use started in 1970s.

- Type of Artificial Intelligence that is trained off digital images.

- Deep Learning models that are created by allowing the computer to recognize patterns
and adjust weights and biases in a neural network.

- Examples of different methods: Convolutional Neural Network (CNN), You Only Look
Once (YOLO), Generative Adversarial Network (GAN)

- Uses include, but are not limited to:
- Classification / Image Recognition
* Recognition / Object Detection
- Segmentation / Edge Detection
- Estimation of Keypoints

#MWSUG2024 #AL46 https://www.sas.com/en us/insights/analytics/computer-vision.html



https://www.sas.com/en_us/insights/analytics/computer-vision.html

- Task Is to classify or recognize what
the image is.

- Popular method is using a CNN
- Input -> Layers -> Output

- Training adjusts weights and biases
between neuron of each layer.

- Image is classified by which output class
has the highest score.

- This Is the type of CV used in this
presentation.
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https://raw.githubusercontent.com/dusty-nv/jetson-inference/master/docs/images/imagenet-orange.jpg

CNN Example Diagram
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Model trained to identify specific
objects within an image.

You Only Look Once (YOLO)

- Breaks image up into grid and applies a
classification probability.

- Bounding boxes are formed around
areas of high confidence of each class

detected.

H#MWSUG2024 #AL46 https://arxiv.org/pdf/1506.02640
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https://raw.githubusercontent.com/dusty-nv/jetson-inference/master/docs/images/detectnet.jpg
https://arxiv.org/pdf/1506.02640

- Type of Classification, but at
the pixel level.

« Fully Convolutional Network
(FCN)

- Useful for understanding
surrounding environment.

- Road, cars, people, signs, etc...
- Autonomous vehicles/drones

https://raw.githubusercontent.com/dusty-nv/jetson-inference/master/docs/images/segmentation.jpg
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https://arxiv.org/abs/1605.06211
https://raw.githubusercontent.com/dusty-nv/jetson-inference/master/docs/images/segmentation.jpg

‘Estimation of K oints =

- Attempts to locate various keypoints
within an image.

- poseNet based off a CNN model.
+ Not limited to just humans.
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https://www.youtube.com/watch?v=ca5yc-4V2_Q

- Website focused on data science and machine learning.

- Hosts datasets and allows users of all skill levels to learn, collaborate, and
compete.

- Wide variety of data across many industries.

- This presentation used manufacturing images
- Casting Product Image Data for Quality Inspection

- Collection of 7,348 gray-scaled images of both non-defective and defective
castings.

- Task was to build a model that would classify images.
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https://www.kaggle.com/datasets/ravirajsinh45/real-life-industrial-dataset-of-casting-product

Non-Defective Defective
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SASViya Deep LeT

- Modeling was performed using SAS Viya 3.5 environment.

- DLPy Python library for SAS Viya Deep Learning API
- https://github.com/sassoftware/python-dipy

- Trained a CNN model for classification

- Other Python packages included
- OS
- SWAT
- Matplotlib
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https://github.com/sassoftware/python-dlpy

os.environ[ 'CAS

import swat
conn = swat.CAS(hostname=" ', port=557@, username= » password=

=ML

display(conn)

CAS( "t : ' ', protocol="cas’, name="py-session-1', session="f725c275-d879-eb4a-8843-5b2e283a5b26")

B o= M

type(conn)

swat.cas.connection.CAS

ort dlpy
om dlpy.splitting import two way split
from dlpy.applications import *
import matplotlib.pyplot as plt
Zmatplotlib inline

dlpy.images import ImageTable

img_path = ata/ca
my_images = ImageTable.load files(conn, path=img_path)
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- Table of the training history of the model.

Epoch FitError

1

- After 30 epochs, the loss is reduced to
approximately 0.007441.

— Loss
FitError
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- Model Is saved and used to score
the test data.

@ Number of

- 1.26% Misclassification Error e

Correct Label for image 159 : ok_front Predicted Probability
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Heat Map

- We can try to interpret the
final model using
heatmaps.
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- Can also investigate what
IS being activated for
individual layers of the
CNN.

modell. feature_maps.display(layer_{d-1

- The final model can be T
saved as an astore file and . . . . . ﬂ . -
used to Score Nnew images. = oo 2

e_maps.display(layer_id-

Acti vat on Maps for Layer 3
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- The SAS Viya platform allows for powerful analytics.
- Access to many methods to develop ML and Al models.
- SAS maintains a useful GitHub repository with example code.

- Can be scalable and deployed at the edge.
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