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Demo

[1 Segment Anything

https://segment-anything.metademolab.com/
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Optics

O fEHREF i

= 100 mm——|
_ Pﬂf—_"‘*—— ?——————-____________________ |

<+—7=102 mm + Z=5 m b‘

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 -+ z% = % 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 c¢ (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
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Color Space

O RGBEi &2 = (8]
B R: 700.0nm; G: 546.1nm; B: 435.8nm
B RGBZREBMFEERAXM R RGBT =M1 #2402 FIRGB = FH
SRS

0.4 1
0.3
0.2
0.1

0.0 A = .
30 400 44

-0.1 -

560 600 640 680 720 760
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Color Space
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0.8 -
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Color Space

0 YCbCrgia 3|8
B 3TN AT 4R 4

Y = 0.299R + 0.587G + 0.114B
Cb= —0.169R — 0.331G + 0.5005
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

2026/3/5

BT.601
FrRiA LS

BT.709
=178 PL53
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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 | Rgb | rGb | Rgb
B G B G rgB | rGb | rgB | rGb
(a) (b)

Figure 2.31 Bayer RGB pattern: (a) color filter array layout; (b) interpolated pixel values,

with unknown (guessed) values shown as lower case.
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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 ol iR, 1. WR. K

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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00  fOD e fO,M-1)

1,0 Ly - LM —1
Flny) = f(:) f(:) ’ f(: )

(N .—1,0) f(N.—l,l) f(N —i,M -1)|
Elf& (KI) R~ M: M = 2"

Bl (FEH) R~TN: N =2"

BERERE G (k-bit): G=2"

E{GERERIRIE b: b =MxN x k
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T [8) 5T I RMEL TR E
P

0

W
au

b =MxN xk

FAE10E32 x 32, 167N EREITEE 4096 bit
FhE11E128 x 128, 64MNRFELRAIEIEZE 98304 bit
FhE1NES512 x 512, 256N IR EHRRIEIEE 2097152 bit

O B A HEER (P: Progressive, KEZE(THR)
W 720P: 1280X720 (HD, =&
M 1080P: 1920X 1080 (full HD, ©5&
B 2K: 2560X 1440, 2048X 1536, 2560 X 1600
W 4K: 4096X2160, 4096X3112, 3656X2664, 3840 X 2160

2026/3/5 45
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O ER =8 57 #ER TR = RURER
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B 2.4.4 PS5 8] R1E JE 4 9E 22 [R] ) AR 4k B P A 10 280 5%
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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
IRFEESE A FEUE)
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B 8-EE
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REERP IR, ERMER

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

[RiGE m-1E$E

—_—

0!l 1 ! 0! 11
e A f ==
0, 1,0 0, 1,0
T N
0,0, 1 0,0 1

(a) (c)

4 3.1.3 (R RIS
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O %8|
B EEREEBN—MES, RMREZEEBENIRAER

O 188 %
B H—RINFORERER R FHRK

MEBLER(x, y)BVR ZpE| BB RIR(s, VG R — 5B H
—RYEBLER(x, vo)s (X1 Y1)y -.ns (X, v,)BIIRIT R ZELHAK
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BEBHIES

OFEES
B EEEERENEN

vV RBEIMEEX, Y, z, BERDANA(xq, x,), 04, 12) (21, 2,), ARTHIFEMH
e, W DEHEEEEERY:

@ JEfat: D(x,y)20 (D (x,y)=0, HHANH x=Yy)
@ XitRtE: D (x,y)=D (y, x)
QA =ZAAER: D(x,2)<D (x,y)+D (y, z)

B LSEH (norm) REFSFHEMNESEE: MTEEu=[u, u,, -, ul’

v LG lull, = (T lwlP)P

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

O E=EE R
B FXFX (Euclidean) 55
v ENTFLES

D, (x,y) = [(x, _)’1)2 + (x, _)’2)2]

N[ =

B X (city-block) BE S
v FENTLES

Dy (x,y) = |x; =y + Ix, =yl

m HE (chessboard) HBE

tH

Dg (x,y) = max(lxl _J/llr |x2 _)’2|)
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1F1E p FI— 2B g (Blg € N(p)), H1SAE p B0 AR 2 AR
{& DT(p) i £ DT(p) = DT(q) + d(p, q)

Ht—2, WopMqE AR, NpRshBlqgWKEN (p, q) =
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