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Virtual Reality Video

Broxton, et al. Immersive Light Field Video
a Layered Mesh Representation. SIGGRAPH
2020.
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Source: Nayar and Nishino, “Eyes for Relighting”
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Source: Nayar and Nishino, “Eyes for Relighting”



https://www.bilibili.com/bangumi/play/ep28950?t=717
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https://www.bilibili.com/bangumi/play/ep28950?t=717
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https://www.bilibili.com/video/BV1EV411y794
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https://www.bilibili.com/video/BV1EV411y7g4

Pointers

Useful book (Free too!):

The Elements of Statistical Learning

Hastie, Tibshirani, Friedman
https://web.stanford.edu/~hastie/ElemStatlL earn/

—— Useful set of data:
UCI 23| ucl ML Repository

https://archive.ics.uci.edu/ml/datasets.html



https://web.stanford.edu/~hastie/ElemStatLearn/
https://archive.ics.uci.edu/ml/datasets.html
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With left eye shut, look at the cross on the left. At the right distance, the
circle on the right should disappear (Glassner, 1.8).
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Recall: 7H 2K

With left eye shut, look at the cross on the left. At the right distance, the
circle on the right should disappear (Glassner, 1.8).
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The light in our lives

Even the brightest indoor spaces are dim compared with the outdoors in daylight

Light intensity

(lux)
. ; _100,000 o
Direct sunshine
. 10000 y
Daylight = Operating theatres
Overcast day ‘ —— 1000 1 3 Supermarkets
2
A 100_.;+‘ L Offices

L.aboratories

Very dark day ‘ =

Wi Classrooms
Deep twilight Waiting rooms
Full moon 0 ~ Homes
Theatres
Warehouses

Quarter moon (

Starlight

Overcast night ‘

SOURCE: NATIONAL OPTICAL ASTRONOMY OBSERVATORY

https://threader.app/thread/1134003178515701762
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Dark night Indoor lighting Cloudy day Sunny day
AR FA T — B BN e B AR AR R BUR, IR A FA TR TEIEAE T S X G0

ML 28 GE I i BR ) e B “BhaS Va7 BLULEC = Ar B AR B “ 8587 ek
SRAFEDRAX A 1] 7L
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fluorescent bulbs

http://www.chemistryland.com/CHM107L ab/Exp7/Spectroscope/Spectroscope.html



http://www.chemistryland.com/CHM107Lab/Exp7/Spectroscope/Spectroscope.html
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« “demosaicked” color image:fiti 11
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What the camera sees Demosaicked image
https://en.wikipedia.org/wiki/Bayer_filter (“raw” image)
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Dark night Indoor lighting Cloudy day Sunny day
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Dark night Indoor lighting Cloudy day Sunny day

Dark night Indoor lighting Cloudy day Sunny day
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Recall: 7H 2K

With left eye shut, look at the cross on the left. At the right distance, the
circle on the right should disappear (Glassner, 1.8).
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Brady, M. J., & Kersten, D. (2003). Bootstrapped learning of novel objects. J Vis, 3(6), 413-422



https://www.dcard.tw/f/funny/p/233833012
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With left eye shut, look at the cross on the left. At the right distance, the
circle on the right should disappear (Glassner, 1.8).
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https://en.wikipedia.org/wiki/\WWagon-wheel_effect
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Source: “80 million tiny images” by Torralba, et al.
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http://graphics.stanford.edu/papers/hdrp/hasinoff-hdrplus-sigasia16-preprint.pdf
https://research.googleblog.com/2017/10/portrait-mode-on-pixel-2-and-pixel-2-xl.html

THEALRR S Ban] IR RERUR

R CAZRN
ANHR..

—HEANGTIAHRRT!

Source: S. Lazebnik

[ NATIONALGEOGRAPHIC.COM © 2003 National Geographic Society. Al rights reserved




IO

MU AL BT L] SR BEARE X o7 B 5% AR I A 2
P TR BT HEE NS R R R
BATT BT RL PUs & 2 dE AT R A By

€¢ }gﬁ%u )




$UkZ 3 ioRlll



Edge detection 34 %l

- JE2EE R BT ZE AR
— T LRI 5 i B R
- EENEBREER (HED




R

ELINVRES Gk i)

AOF -

-

YNuSUbT
WA BEE
RIMSEEAAL

JeHEARAT (B2



BT AN R — MR A E BB R E R R




e 4%

o JUZEI BB 5 B R AR SRAS Y [X 42k

5[5
K& —Br T2

\

142 IR T
Source: L. Lazebnik 7“&1541?%



Image derivatives: &
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Image gradient: EGEEE
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Image with Edge Edge Location

Derivatives detect Smoothed derivative removes
edge and noise noise, but blurs edge

Image + Noise
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Sobel&.F

Source: Wikipedia
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Demo: http://bigwww.epfl.ch/demo/ip/demos/edgeDetector/

Image credit: Joseph Redmon
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Gradient orientation angle



Image with Edge Edge Location

Derivatives detect Smoothed derivative removes
edge and noise noise, but blurs edge

Image + Noise



Non-maximum suppression: JEf&AFNH
¥ Rz Mo s

® ® ® o o
P
@ e &
_ q
Gradient /
® ® T o [
r
9 8 [ ] ®

1) S SRS SR S A W S S W g
0 200 400 600 800 1000 1200 1400 1600 1800 2000

o XFTEBH A MRERR, e BRI, THEAZTT R X
RIBEEENGE B, AEZT7 1A b, AR AR &R R R G B AN R il e K AEL
PRy H 132 E MO




Before Non-max Suppression




After Non-max Suppression
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J. Canny, A Computational Approach To Edge Detection, IEEE Trans. Pattern
Analysis and Machine Intelligence, 8:679-714, 1986.

MATLAB: edge(image,‘canny’) Can nyﬁ%ﬁ‘mﬂ
1. {1 DoGXt 4 Fil ik 2

2. TRETRE B AT [A)
3. Non-maximum suppression

4, ERIL%G:
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Source: D. Lowe, L. Fei-Fei, J. Redmon


http://ieeexplore.ieee.org/xpls/abs_all.jsp?isnumber=4767846&arnumber=4767851&count=16&index=4
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