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Demo

[1 Segment Anything

https://segment-anything.com/demo#
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&, BGEFL, BETH]®, EEFE2K)

El&ACIE, E&iEE, BGRRE LX)

REZS](CNN, RNN, Transformer): Bl {&&5aF0E &k & JHI(1%)
Elf&RiA: 5N, HEYFFIE. £BFHE. BSETUNZGEEQRR)
Bl& 9D E 2 EB+HREZF S (LK)

E{&IR 7l 2 B+ 7R [E % 5] (FasterRCNN, YoLO, DETR)(2)%)

Bl {5 AR B R B IR E = S AR (LX)

BRI AR REF+ETREZ INEH (LX)
HfRIRER: Z 8+ REZF S (LX)

3DE& 7 #r:SLAM, Structure from motion, depth estimation, 3D
reconstruction, point cloud analysis(2X)

Image-based rendering: Nerf, Gaussionsplatting(1X)
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Figure 2.12 A point is projected into two images: (a) relationship between the 3D point co-
ordinate (X, Y, Z, 1) and the 2D projected point (x,y, 1, d); (b) planar homography induced

by points all lying on a common plane iig - p + ¢o = 0.
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| ______ CememBody ]
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' Sensor Gain |
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Optics

O fEHREF i

|<—f= 100 mm—>|

pﬂf** _

z—=102 mm + Z=5m D‘

Figure 2.19 A thin lens of focal length f focuses the light from a plane at a distance z,
in front of the lens onto a plane at a distance z; behind the lens, where i -+ i = % If
the focal plane (vertical gray line next to c) is moved forward, the images are no longer in
focus and the circle of confusion ¢ (small thick line segments) depends on the distance of the
image plane motion Az; relative to the lens aperture diameter d. The field of view (f.0.v.)

depends on the ratio between the sensor width W and the focal length f (or, more precisely,

the focusing distance z;, which is usually quite close to f).
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Sensor

[0 CCD and CMOS

B CCD: BENHEMNMREAESHERAER, BEERTEEEIRLE
HEITESLHE,; BefthiidiETsERENREE, HERK; &
BRERGIUE, WRER. MEME. St

B CMOS: BMEERERK T AR REMESLIEBL, HES
ERERABES; ES5ZMARNAFHITIZE, INFREIK; BB
Toum, MEREFIL. HHSAEN. RLEE

photon to electron CMOS

/ conversion

. charge —I—\-&
to voltage &

conversion

B Dgl :
ﬂ@@@@@

CEECE
A o) g | o O

A

| @
W o
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Color Space

O RGBEI &2 = (8]
B R: 700.0nm; G: 546.1nm; B: 435.8nm
B RGBZREBMFEAERAXM R RGBT =M1 H# 202X FIRGB = FH
SRS

0.4 A
0.3
0.2 A
0.1

0.0 A = .
350 400 44

0.1 -

560 600 640 680 720 760

2025/2/27 39



Color Space

O XYZEnta Z5 8]
B RGBERTIIBREKEAH

1
~0.17697

0.49 0.31 0.20
0.17697 0.81240 0.01063
0.00 0.01 0.99

N =<
Q™

2.0 A
1.8
1.6 1
1.4
1.2 4
1.0 A
0.8 -
0.6 1
0.4 1
0.2 -

0.0 -
360 400 440 480 520 560 600 640 680 720 760

—X
-y

—7Z
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Color Space

0 YCbCrgnta z3|8]
B 3TN AT 4R 4

Y = 0.299R + 0.587G + 0.114B
Cb= —0.169R — 0.331G + 0.500B
Cr = 0.500R — 0.419G — 0.081B

Y =0.2126 R + 0.7152G + 0.0722B
Cb= —0.1146 R — 0.3854G + 0.5000B
Cr = 0.5000R — 0.4542G — 0.0458B
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Color filter arrays

[1 Bayer RGB pattern

B The reason that there are twice as many green filters as red and
blue is because the luminance signal is mostly determined by

green
G R G R rGb | Rgb | rGb | Rgb
B G B G rgB | rGb | rgB | rGb
G R G R rGb | Rgh | rGb | Rgb
B G B G rgB | rGb | rgB | rGb
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Compression

L1 All color video and image compression algorithms start by
converting the signal into YCbCr(or some closely related
variant), so that they can compress the luminance signal
with higher fidelity than the chrominance signal

O FN . e, S, WA, IEK

Figure 2.34 Image compressed with JPEG at three quality settings. Note how the amount

of block artifact and high-frequency aliasing ( “mosquito noise”) increases from left to right.
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E& OKkF) R~F M:

Elfg (FEH) R N:

BREIRELRE G (k-bit):

BT RV b:
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£00)  (01)
f (1,0) f(11)

_f(N;Lm f(N;LD .
M = 2m
N = 2"
G = 2K
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F(O,M=1) |

f(LM —1)
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T [8) 5T I RMEL TR E
P

0

W
au

b =MxNxk
FELIE32 x 32, 161K ERBIEIZEE 4 096 bit
FiE10E128 x 128, 64 R EHKAIEIFTEZE 98 304 bit
FhE11E512 x 512, 2567k E R HIEIFE 2 097 152 bit

O WA HEER (P: Progressive, KFFITHI)
W 720P: 1280X720 (HD, =&
m 1080P: 1920X 1080 (full HD, €&&
B 2K: 2560X 1440, 2048 X 1536, 2560 X 1600
W 4K: 4096 X2160, 4096X3112, 3656X 2664, 3840X 2160
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=8 D HE R ML F TR E

O E&iEE D HET IR =ERIZR

(256, 64, 16, 8, 4, 2)

K 2.43 PSR EE 7 AR B AL I ROR
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256x256,128;
181x181,64;
128x128,32;
90x90,16;
64x64,8;
45x45,4
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REERP IR, ERMER

O Fi=fER
(adjacency, %[3E) vs. (connectivity, E3E)

PENZEHRRENZERR

M MREETIER:
(1) =&EEM ($fHE)

(2) REEZEHERTFERNBIGEN (RE—D
IRFEEE A FEE)




REERP IR, ERMER

O 3FfEE
B 4

v 2M&E p Fr A2V REER r N, (p)F
B 8-iFiE

v 2M&ZE p M r 2V REUER r ZENG(p)H

0 1 O 0 1 O
0O 1 O 0 1 O
0 0 1 0 0 1
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REERP IR, ERMER

O 3FEHE
B m-&EE CREER  2MgZ p Mr £V PEUERBEE TH&EH
Z_

v 1 ZEN,(p)F
v r ENG(p)FR EEAN,(P)NN,NFEESVHEERN G E

2025/2/27 53



REERP IR, ERMER

O REERINA : (HFR8-EZRAIgE~E RV X %

[R5 [E 8-
o' 1 "1 0 11
L /___
0, 1,0 0, 1,0
o _____\\__-
0,0, 1 0,0 1
(a) (b)

¥ 3.1.3 Rk T%
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REERP IR, ERMER

O %8|
B EEREEBN—MES, RMREZEEBENIRAER

O 18 %
B H—RINFORERZRR FHRK

MEBLER(X, y)BERpBI R B LR, YA GE R — KB R EH
—ZRHIEBLER(X Vo), Xu V1), ...y Ko Vo) BIIRII G =LA -
XE (X0, Yo) = (%, )y (% Ya) = (5, D), B0 y) 5 (Xi, Vi) EEHR,
Hil<i<n, nhBERKE

4-FH, 8-FW — 4-1FE, S-1BIH
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LN th, FEREAIER

O =SSR ERMIE

B SRANEGTE S AT R, MBS hH—AH—kEES T &
f— A S— LR, WA EGTE S F1 T S

B A TEGRTFETNGRERNBER LNEREESRIZER
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BEBHIES

OBREES
B EEESRBAIEN
vV RBEIMEEX, Y, z, RERDHAKL, X)), (V1 Vo) (24, 2,), WARTHIFH
e, M DERESEERM:

@ JEfat: D(x,y)=20 (D (x,y)=0, HHMNH x=vVy)
@  XFERME: D (X, y) =D (y, X)
QA ZBAER: D(X,z2)<D(X,y)+D(y, 2)

B LS (norm) REFSFHNESREE: MTEEu=[uy,u, -, ul’

VoL lull, = (T lwlP)P

1
Vo LERESHEEEE: Duv) = lu-v, = (T lu — vlP)?
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GEZBHESE

| U

O E=EE R
B FXFX (Euclidean) 3555
v ENTFLES

N[ =

D, (x,y) = [(x, _)’1)2 + (x, _yz)z]

B i [X (city-block) BE 55
v FENTLES

D, (x,y) = |x; —yil + Xy — )l
{#2 (chessboard) FEE

m iH
v ENTFL,BBE

Dg (x,y) = max(lxl _J’1|» |x2 _J’2|)
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B ZEAZER (X, Y,) BERE p
v 4-3BiE——N,(p)

N4(p)={r| Dy(p.r) =1}

v 8-4f1E——Ng(p)

Ng(p) =1{r| Dg(p.,r) =1}
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DT(p) = 1;1513;1{.::* (p.9)}

(map) A FHEEFE[DT(p)RFR 7~
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= EPEE AT

L .

O 2/B3E, FLUTEERRX

ME: AE—IEHESPMEN—1TEB, BdRRITE
EEENESHESRE. AFa, ER=pe P’ (Blp e P-B),
FE p —1eBER g (Blg e N(p), (£ p UEEEEEE SR
& DT(p) i# & DT(p) = DT(q) + d(p, 9)

H—, EApFMoEANMES, MpFZahZBlgfIKEAR I(p, q) =
d(p, q). X4, MEES pe B, BEEEETHRATHDT(P) =
min{DT(q") +1(p, 9'), q' € N(p) }KZIE
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SIERE B TTE

O AT EEREEET RAVIRIR
B RIRE T4 EX B AR Bd,ES
B RRET8- AN HE ARk BdiEEakd, BB E (a=1,b=1)
B RRET16- 4N B AR Rd, , S

\

w | ¢ |w | e | o

o | a | @ b | a b e | B | a b | ¢
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peB

O T ESNGEEEEM SR ] = (X, + K, y, + ) 383 p

DT®(p) = mkiln{DT(t‘l)(q) + Mk, D;q = (xp, + k,y, + 1)}

O Exmd it TR S EABELmMFLE
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