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Representation matrix
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Vdegree
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ad(i,j) ==
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RELATE

0s4 000000000
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P(x,y, z)
left camera’ s

optic axis

Right camera’ s
optic axis
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oooodooooo pAO0O0000O0 PROOOOOOOOOOO POOOOODOOO
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0 POLOgOPP,PROODOO0O0O0O0O0O0ODOdH - (z,—2zx) 000000000000
0000000 z2z— fO00O00O0DOOOOOODODOOOOO
Lo Br (8.1)
Ty — TR

O0000oXgoYOoooooooooooooooooooo

xzﬁﬂy: Dyr _ _Dyr (8.2)

Ty — TR Trp — TR Trp — TR
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goouououououod
dodoodouoobodoodooooooououooooouooooouoon
dodooooooooodoboodobooooboooooooooooooo
i xgdooooooodoooouooonoouooooouon
(3.2) 00000000y, =yg0000O0O0O0OO0OODODOODODODODOOODODOOOOOO
000000000000 0008200 0000000000000 0OO0O0OO0O0 1
Opx000000000000000000000O0O0O0O0OO0DODO 0000000 ooag
gooddodoooouoodoooouooooooouooooooouoooon
doboboooooooboooooboooooooooooooooooooooono
oo ouououououooooooon

62



U 82 0000ggn

ooooogd

000000000000 00000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000 1000000000000 20000000000000000000000
000000000 1000000000000000000000000030000
000000000000000000000000000000000000000
000000000 POD 8300000000 LO0O00O0 10000000000
000000000000000000000000 POOOOOOOOO 00 PO
0000 L,0OD0O0000 n00h0 n,0 0000060000

0 POO0DOOODOOOOOOOODOOOOODOOODOPOOOOODOODOO
0000 f(xO y)0 cos§;0 000000000 z=2(20y) 10000000000 n0
00000000

0z 0z

Oooboooboooboob L,bobooboonboboobn

n; = (Pi,%—l) (8-4)
ogggo f(x,y)DDDDDDDDD

1+ ppi + qq;

fz,y) =E§cos; =¢§
o VI + @1+ +a

(8.5)
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r Pixel-to-Pixel Stereo

/*Matching scanlines independently ™/
for 6 — 0 to A
¥6,0] — d(6,0)
for y«— 1 ton—1
for ) — 0 to A
P[0, y] — oo
for z—0ton—-1
my|x] — oo
for y — 0 ton—2
my < mln<w[07 prw[la yp]a Ce 7¢[A7 yp])
for 6, — 0 to A
update(5p, Yps 5107 Yp + 1)
if [0, yp) < m, then
ye—yp+1
for 6 «—y,+1 to A
if vy + 0 — 1] then update(dy, yp, 0, y)
if ¥[0,, yp] < ma[d, + vy, and vgly, + 1] then
for 0 <0 to 6, + 1
Ye—1Yp+0o,—0+1
update(p, Yp, 0, )
/*update function™/
Y — @Z)[épayp] +d(y +6,y) — Kr + Foce ¥ (6 # 5p)
if ¢/ < [0, y| then
@bfé,y — 1
(0, y] < [6p, Yp]
mgly + 6] «— min(my[y + 6], ¢)
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JoB:O0ooooooogon

Camera Calibration Toolbox U0 000000 OOOOOOOOOODOOOODOOOO
000000000000 0oooooDooooon
e JOODOOODO
fee DOODOO cc: OOgn alpha: OO D0OO0OO ke: DOODO

e JUUOOOUO
Re: OODOODODO Te: OODODODO

Oooooooo XX.=(X,,Y,Z)00O pPOO0O0OOOOOOOOODOOOOODOO
ObOOob0pPOOO00OODL0OODOODLOOD z,000000000D0O0OO

(1))
Z4 Y

000 =2+400000000000000000000000O0O0O0O0OO0
gooo

Ty = < ZE;; ) — (14 ke(1)r + ke(@)r + ke(5)r%)zn + d, (8.7)

ooobod,00b0o0nooonogong

2ke(3)xy + ke(4)(r? + 222)
d, = 5 ) (8.8)
ke(3)(r® + 2y*) + 2kc(4)zy
O00oooooooooooopPOoO0ooooOoboOoOooooon
z, = fe(1)(xq(1) + alpha * 24(2)) + cc(1) (8.9)

yp = [fe(2)wa(2) + cc(2)

gbobobogoobbboooobbbooooboboobolioooobobbod
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Tp zq(1)
Yy | = KK | 24(2) (8.10)

“p
OO0 KKOOOOOOoooOooboobooo
fe(l) alpha* fe(l) cc(1)

KK = 0 fe(2) cc(2) (8.11)
0 0 1

DoooXXOooooooooxxooooooooooooboobooobo

XX, =Rcx XX +Tc (8.12)
gbbobooogbbbuoooobbooogbboboooobboboao
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gbodbdgogboboboobogboobuoboobooobogbaoboboobo
gbobobuoooobbobuoooobobbuoooooboood

HEERN

00000000000000000000000000000000000000
0000@DO0000000000000000000000000000000000
0000000000000000000000

00000 (x,y)000 t000000 E(x,y,t)00000t00t+dt00000
0(xy)00 (x+ds, y+dy)0000000000000000000000000
000

E(z,y,t) = E(x + dz,y + dy, t + dt) (8.13)
godoououououodo

E(x,y,t) = E(z,y,t) + Ex(z,y,t)de + E,(z,y,t)dy + E(x,y,t)dt + e (8.14)

DDDDEfz%E@:%?Eﬁ:%DDDD&MMM%MDDDDDDDDEDDDD
0000000000000 0 000t -000000

Ey(z,y,t)u+ Ey(z,y,t)v+ Ey(x,y,t) =0 (8.15)

bbb buwdvobbodxgbooobodygobooobooood
goboboooobobbooooobon
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gbobobodgo
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U84 0000000000
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e Calculation motion vector
/*Calc_motion_vector_function®/
if v —xtmp <0 || 4 xtmp > zv_sizel||
y —y-tmp < 0|ly — y_tmp > y_sizel then
xvx «— 0; *xvy «— 0
else
/*cutout of templete: tmp_image™*/
num_tmp «— (2xx_tmp+ 1) x (2x y_tmp + 1)
min_gray <— 255, max_gray < 0
for i «— —y_tmp to y_tmp
for j «— xz_tmp to x_tmp
Tp— T+ 7J; yp—y+1
tmp_image = imagel
if imagel < min_gray then
min_gray = imagel
else if imagel > max_gray then
mazr_gray = imagel
if (max_gray — min_gray) < threshold_gray then
*0x «— 0; *xvy < 0
else
/*Searching™®/
man_error < 10000.0
for m «— —y_offset to y_of fset
for n «— —x of fset to x_of fset
TS« T+n;, ys<—y-+m
/*calculation (error)*/
if xs—ax tmp > 0,25+ xtmp < x_sizel,
ys —ytmp > 0,ys +y_tmp < y_sizel
sum < 0.0
for © «— —y_tmp to y_tmp
for j «— —xz_tmp to x_tmp
TP <—TS+7J; Yp < ys+1
sum «— sum + abs(tmp_image — image2)
error_ratio «— sum/num_temp
iferror_ratio < min_error then
MIN_error <— error_ratio
UL — TS — T
VY ~—Ys—y
end
end
end
end
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000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000Web0O000000000000000000000
000000000000000

000000000000000000000000000000000000000
000000000 f(x,y)000008500000000000000000000 (d,
9)000000 (z1,y1) 0 (22,4,) 000000000 (4,/)00000000 flay,y) =i
Of(z2,2) =j000000000000000000000000200000h*n0
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000,0n,000000000G,,0000000

o 11O DO
n—1 n—1
E{Sp(d)} = so(i, jd)° (8.16)
i=0 j=0
o 11O ON
n—1 n—1
H{Sy(d sg(i, 7|d) log se(i, j|d) (8.17)
=0 5=0
(Xj» Yj)
J Gray level: j
a
[0 I 0
X y) 7 [0 o[0]
Gray level: i e 0]
//\e
_________________ 0]
(a) D00 (by 200

U &8s bbbougagobon
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o [1[1
Sy S (i — va) (5 — vy)sa (i, 5|d)

C{So(d)} = == o) (8.18)
o JOOION
NN sl ld)
LS @Y =22 1= (8.19)
o 1[I o
HS(d)} =3 0= 3)*soli jld) (8.20)

0000 8b) 00D 2000000000000000O0OOODOO

(ca) (3) (3) ()

OoOOooboooobooobgooo4sboot 13 db1ooobooobooonbg
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