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CVE ™

Computer Vision & Robotics Lab

“Learning deep!y in computer vision”
“Computer vision with intelligence on robots”
for solving real-world problems

for social contributions

i
Past E Future
Present
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Computer Vision & Robotics Lab
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From: https://www.coretronic-
robotics.com/tw/index
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Computer Vision & Robotics Lab

Study Period: 2017-2025

Base Year: 2019

Market Summary

Fastest Growing Asia Pacific

Market:
Largest Market: North America
I CAGR: 15.37 %
Parrot | O DELAIR
s dlor Intallics .H‘H L O

2025 FATTIEETT . dJ’ intel

From: https://www.mordorintelligence.com/industry-reports/drones-market
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Computer Vision & Robotics Lab
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From:
https://www.cht.com.tw/home/campaign
/5genterprise/CHT-Smart-Aircraft-Drone-
Inspection.html
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Computer Vision & Robotics Lab
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From: https://money.udn.com/money/story/10860/4745462
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Computer Vision & Robotics Lab
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Computer Vision & Robotics Lab

From: https://www.youtube.com/watch?v=L9HE HrWOAc
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Computer Vision & Robotics Lab
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Thermal Cameras

Long-range RADAR
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Short- / Medium-
range RADAR
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Ultrasound

From: https://www.wevolver.com/article/2020.autonomous.vehicle.technology.report
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CVE™

Computer Vision & Robotics Lab

3x Forward Facing Cameras (Wide, Main, Narrow) Forward Looking Side Cameras Rear View Camera

Forward Facing RADAR Rearward Looking Side Cameras 12 Ultrasonics around the vehicle

From: https://www.wevolver.com/article/2020.autonomous.vehicle.technology.report
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C ‘T -'; Uber’s Voilvoe XC90

Computer Vision & Robotics Lab

Forward Facing Cameras LIDAR

Volvo’'s Hardware:

RADAR, front & back  Forward Facing Cameras Side Cameras  Ultrasound, front & back  Rear Camera

From: https://www.wevolver.com/article/2020.autonomous.vehicle.technology.report
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Computer Vision & Robotics Lab

Sensor

Camera
Ultrasonic
RADAR

LIDAR

2Rl 28 EEER

Measurement
ietanoeli) Cost ($) Data rate (Mbps)

0-250 4-200 500-3500
0.02-10 30-400 <0.01
0.2-300 30-400 0.1-15

Up to 250 1,000-75,000 20-100

= Technical factors

= Scanning range, refresh rate = Accuracy, reliability

= Resolution
= Field of view

= Cost, size, weight
= Data size

= Objects distinguish

From: https://www.wevolver.com/article/2020.autonomous.vehicle.technology.report
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= Active sensors have a
signal transmission source
and rely on the principle of
time-of-flight (ToF) to sense
the environment. (FEHHIER)

= Ultrasonic B &K

= RADAR (RAdio
Detection And Ranging)

==

= LIDAR (Light Detection
And Ranging) JiE

From: https://www.wevolver.com/article/2020.autonomous.vehicle.technology.report
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Computer Vision & Robotics Lab

Long range RADAR Cameras LIDAR Short / Medium Ultrasound

Object detection, A combination of 3D environment mapping, range RADAR Close range object
through rain, fog, dust. cameras for short-long object detection. Short-mid range detection. For objects
Signal can bounce range object detection. object detection. entering your lane.

around/underneath Broad spectnfm of use Inc. side and rear For parking.
cases: from distant

vehiclesin front that X collision avoidance.
feature perception to

cross traffic detection.
Road sign recognition.

obstruct view.

From: https://www.wevolver.com/article/2020.autonomous.vehicle.technology.report
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/ C\ LiDAR
Computer Vision & Robotics Lab

= Providing 3D point cloud of the environment

From: https://www.wevolver.com/article/2020.autonomous.vehicle.technolo
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Computer Vision & Robotics Lab
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“Once you solve cameras for vision, autonomy is solved,;
If you don’t solve vision, it's not solved ... You can
absolutely be superhuman with just cameras.”

By Elon Musk, 2017.
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\A V=0
/t /‘ = You may want to know...

Q: What kind of scene ?
Q: Where is the cyclist ?
Q: How far is the cyclist ?

From: https://blog.tripbaa.com/tw-taoyuan-hutou-mountain-park/
NATIONAL UNITED UNIVERSITY
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“Cat”

“Cat” "Duck”™ “Rabbit”

“Cat”

Detection
Localization

NATIONAL UNITED UNIVERSITY
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Preprocessing Feature
extraction:
Haar-like,
SIFT,
HOG

= Traditional methods are always done by a CV expert.

= Hand-crafted features are domain-specific.

NATIONAL UNITED UNIVERSITY
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C ‘T _'; Even though traditional A

Computer Vision & Robotics Lab

= Learning

> 2 > Y

01101

Training data Feature vector Learning algorithm

= Inferencing / predicting, and then making decision

0001
01101
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Test data Feature vector Prediction
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Computer Vision & Robotics Lab

ARTIFICIAL
INTELLIGENCE

MACHINE
LEARNING

- DEEP
S S LEARNING

A

1950’s 1960’s 1970’s 1980’s 1990°s 2000's 2010's

From: https://blogs.nvidia.com.tw/2016/07 /whats-difference-artificial-intelligence-machine-learning-deep-learning-ai/
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End-to-end learning

= End-to-end learning concept of image classification

— “Cat”

NATIONAL UNITED UNIVERSITY
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C V _'; Learning concept

Computer Vision & Robotics Lab

fa( n) = “Cat”

L
f1( /"@5 ‘) = “Monkey”

| ) = “Rabbit”
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- 2R 1R Z(Binocular)

« BAR%E 2 (Monocular) + Al

Goal: Predict a depth map from a color image
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Disparity, s=4

Disparity, s
Disparity, s
Disparity, s
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Computer Vision & Robotics Lab
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Obstacle
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Computer Vision & Robotics Lab
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! @ \\/hat a robot sees.

€00

500
Obstacle-aware region

What our robot h
understands. ' ”

200

Enough for
guiding a robot?

100
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Computer Vision & Robotics Lab

Average relative error
3%-9.2%
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Obstacle-aware region

P

Safety margin )
(vellow) (white)

—-400 —-200 200 400
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Computer Vision & Robotics Lab

Obstacle
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/C‘rh A short demo
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/ C V -'; Ultimate goal

Computer Vision & Robotics Lab

= Autonomous

=)

From: https://www.wevolver.com/article/2020.autonomous.vehicle.technolo
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CVRE = That’s all A

Computer Vision & Robotics Lab

Thank youl.
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