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BHEIETE (NAVLAB) O x4k

(— 1984)

Woa P
Navlab 1: 1986-89 *"“ x
Park pathway SuLy. .

~20 km/hr, 10km

Cameras, Laser range finder
Sun 3s and 4s

Navlab 11: 1990-92
Natural Terrain, 20km/hr

Terregator: ~1985 Freeway, 70km/hr, 150km

Campus pathway

<100m/hr, 100m total ™ ' finder, Sparc 20s
Camera, Off-board computing ’

Cameras, Laser range




Naviab 1 - 10 lineups

Navlab 6-10: 1997

Integration of cameras,
radars, GPS, motion sensors,
PCs

AHS Demo 1997 in San Diego
1500 riders, 125,000 miles

: ’NavIegbl-*S .19 |
 Experimental sys



No Hand Across America: 1995

The Navlab 5

steered 98.2% of the
distance from
Washington, D.C. to San

Diego CA. i }
(2797 miles out of 2849) ' ) ﬁﬁﬁ
by a computer-vision

program.
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Navlab 5 mingling with the stars!
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EyeVision
(FPAE aY)
at Super Bowl XXXV

2001
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EyeVision




EyeVision

30 Cameras

—

Stadium Control Room

yan/tilt/zoor/focus

Pointing
control

Video







Traller and wires
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“Good science responds to real phenomena or real
problems.”

ROWEIREIHEROHER ., WEDRE B
B9 %

“Good science is In the details.”

BLWEZRELEL2ELEECHIZHS,

“Good science makes a difference.’
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Ex. My Scenario (evolved over time)
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How it started:

EHCIRTHEBERE D YT
CMU RTLA~VTY—r (~ 1992)

_ PR REER
Hh5—E1E <8 200 x 200 x 8 bits

—>

0% aligned
L% pixel by
' pixel

[with Kimura, Kano, Tanaka, Oda]



3D Dome  (with 51 Cameras)
— Analog system, circa 1995




4D Model




RAB{LISE (virtualized Reality)

“Let’s Watch the NBA on the Court”

IN THE BLEACHERS

NS
S

"These are great seats!”
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 Entertainment — Eye-vision like sports video
 Large-area 3D modeling

« Human modeling —Facebook/Oculus

« New Cameras — Everywhere in-focus, Microscope
e Security — Surveillance

E(X. D Multi-camera stereo DFHX
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[Hanbyul Joo, Yaser Sheikh, 2017]
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The objective is to “catch mice,” not build a “better
mouse trap.” (a DARPA’s Al Project Manager)
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Logic Theorist, % —.L

> FEREEZROBEHEDHE (GPS)
IEFEEXDRIE - EFZMH
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Micro World @O 7 7 AO—F

(f5) FBHRER
FREDBCEER & TDHATOEE

(451) ”Analogical Reasoning”

Logic Programming

) FREKLaEL—% s A oft OS

ATHICEoNT-FED TfEE] [IERT=OREIZHE
BT, fiflEZzEAHST. FTFZEDS

"II




EH5FAl @O Focus-worthy [E=EH
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Personalized Education — H4Xf#EMCognitive”
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EH5FAl @O Focus-worthy [E=EH
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EH5FAl @O Focus-worthy [E=EH
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EH5FAl @O Focus-worthy [E=EH
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Time flies like an arrow. (5 DDEKOEIEEN)
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EH5FAl @O Focus-worthy [E=EH

B DREZRATE S Al

REL. 2—HIZhbh B TiREI TEHAIVATLA

DARPA @ XAl (Explainable Al) 704 35 L
@m@ﬁﬂ %HH Mﬁﬁ@&@ﬁ&éﬁn)

E: HBEAMIRTLRETHRE! ! (BRARY b, EREREHAI

Fnﬁ%ﬁ&%ﬂaﬁtd)%zfﬁ — %l] BE DR A BIfE] RE
DNNIZEED A EHIRTTH S, —A. ADBEREIZONSDIF (£
[Z) BREE - it5 - KICKIHBMIKRIR, ChoDBEETN LD
RMLGERANIDE T—RIEREETIEALY, BIEF £ Newton's Law, BB



FEAEDHREIZEST., BXH
LRI VEE R DBIEFBRTHS



b, XIEFEENZITNIEE
BR AN

% AIANIZHEENZHRX
N—FEZL\H?

HROADHD S

\
~
~
S
~
~
S
i
~
~~o
______________

123.... O ADH




>
ELC

1@ Reputation Theory
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5%, h-index

Google Scholar T3 {hh b
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If they ask

“Your method is interesting. How does it work so
well”, they are not yet convinced.

If they were,
they would ask "How much is it?”

ZNICLTHEMXDIEIED FRIFZELLY ! !
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Bruce Lucas



LUCaS—Kanade Opt'CaI FIOW [Lucas, Kanade 81]
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Projector-Camera Systems

Duality: Camera and Projector
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Projector and Camera

DLP
(Ray Selector/Modifier)

=

Light Source CCD Chip



Camera-Projector Systems

courtesy of Professor Srinivas Narasimhan

Shape recove ry

metal lamp shade

"

Y 4

v

V4

Industrial part

shiny object

under direct sun
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“A problem well put is half solved.” - John Dewey
“If  had an hour to solve a problem I'd spend 55 minutes thinking about the problem and 5 minutes thinking about solutions.” - Albertt Einstein
“There are many problems that are solvable, but only few are useful. There are many useful problems, but only few are solvable — Takeo Kanade
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