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A1) shdieks 442 Al 2 Ao s F shue] Fhdigbell ofs) MR ojAE L,
471 AL A shErE e Al 1 EldE el AR AL,

271 A2 ] AlEts A4E 7] Al 1 S el et Aoldk Al 2 2l oS A= A
AT 2

Al 1 #ell glolA,

47 B4 Ao FvEts 242 6 om WA 11 om W9 W] AR A= o]AdH .

A3 el e st Al 3 g JheteS ¥ e, A7) Al 1 g Jhieks A7 3] Al 3 &
I d

H xg 3%
ebe T Aolk shtel Fuigkel &) Mz ojAwar, 7] Al 3 LYol Fr] Al 1R A 2 27
}“i\:

A7) Ba=2] 9] JiMEtE 722 A W (plane) o $IXIFHE ZFA.
AT 5

Al 1 #ell SlolA,

A7) Bl o) ghvEts 7tzbe 25 Jider 2 $-F st s 2 gela,
A7) s 442 d3w =353 A7 (horizontal field of view) & 7MAL

471 AT B Al 2 & gheEtE F Y] 5 ThliekEe] Y] A AAle] @B ® (overlap) 2 10 % WA
30 % Rl W]l &AL

2T 6

Al 5 el QlolA,
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A7) A NAY TS wAskal, Al 3 A JHEE F A7 S hvEs A7) A 1 g9 JhdEE F
A7) 95 Fidlgel Fsta, A7) A 3 A JHEts T A A5 Jivee] A £EE A e A
71 Al 1A AEEE F 3] 5 JhdEke] A7) 38E A T3 wAskE FA.
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& AH] (aspect ratio) =

Al 1 el hotA,

z3 3 2709 7]% (structured-light scanning technique) o 71%3le] AgS AAEE HAA AAE ¢
3

A1l glolA,
Aol M FHdetE o xIetE=E AH].

A3 12

7] Z2AME 7] FHEEY I EE AojsleE FAFE L, A7) SEeEe g, 9y, A, =%,
3lo]E Wlel s e AEE E3EhE A
AT 13

AV

A7) ZRAXNE A7) FhetEel o8 A" oA o] WAL FASNEST FAEHIL, V] wFseE A
2ol @& (panorama leveling), WFI® A (vignette correction), #= A1 WA (lenz distortion

correction), SolE WMH A WA wF WA T BIAE HAS xdsteE A,

)
s

ATY 14

A1 el QlolA,

ZIAIA ] B G2 (mechanical calibration structure) & U 233l X,

37 15

Al 1 #ell SlolA,

@ Z=24F (light projector) =& 3 o|v|E (light emitter) & ¢ xX¥st= A,

379 16

A1 el QlolA,

271 A2 ] FEtE F A7) skl ghdlEte] AlAle] T2 3] Al 1 89 helEtE F Aol® skl
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Fheleke] AlAle] T wAfeh= A

AT 17

womol she] Fhuets zhzbel| o8] oln| A2 HAld MAsH= oAl

A1 e AdEE 27t A 2 Aol s F shtel Adee AR ol ANTE Bl

A7) AL g AehE A7t A1 ARAE vl

271 Al 2 &L s Ats Al 2 AFATIE SAE EFska, A7) Al 2 AFAVE GAE 47 A1 A

A7) SASk ol g .

A3 18

HHES F3EE sy o)At nAAZA AFEH HAE 7l A wiA (non-transitory computer-readable

ke 37) Al 1 SeldHoldzt Aold Al 2 SalalEolde AT
2 4o ApEs F ekl slvletel s A ol AR RS ahn,

A7 A1 A I

)

AN e el Aelol Azste] 3 AU (D) AR AT FAE P (scene) o
e o WA}
ex

e

= ;oW e A
sk W (vantage points) oA #&T 4= QA

W o] o|nX|-7M 3] (image-capture) A|AEEL AHH QAT (stereoscpic) 2D oM A ES A stE Ao
zeth, deElEA, FHoR o|A% g Ao A eSS o]&3dte AHE 2D oWAES ]
= ?“3%1 T At e dE2A, FHA 2EHEesm onAE AT u T2
S FABEF, o] FhEt EYHoR olsd ¢ k. W A9dl, ouA-HA A =HELS

g3zl 7—}4— el Al 3D °]U]X]—§ A3 E=E AgET)

2 e QLEA ouAES Fxe] Hot ¢t mEmE FAFgoRHA, 3D YirZeolsES FF 2D oA
Sl Al Zol7t (perception of depth) & ATt 18]ar vpA] o]k 2D o|u|AEo] oA XA 3 A4
Zo|z+S AF3sh, oS AlFEhy] -?4311 "Q I AE (offsetting)" 2D O|R|AES Y2ZY o= TUE oA
A WHELS, AAfHoz vt FHE ]—% o], WMy J=A)  Aold WY, T IeAe] Yok A
A A=ES ME® (shuttering) dh= AL 33T},
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gige] g

HA 9] s E T

FAEA D TAA; B 5o A FeetES E3star, Al 1 4] Fheets ke Al 2 e s §
kel Fhatel] o) Hi 1 &9 Jhiets 2422 A 1 L AH A 71X AL, A7) Al 2
o] Fhelets 44 A7) Al 1 el dH el Adoldk Al 2 eEdHoldS VA= AL

5 2 = FgEEy da A 2" HEA2FE F (stereoscopic pair) & EA|sH)
Fhelel Al2=gle] dAI ARl Fhdel wix]o] gk HHE dFE LA g,
4 &= AAAHQL il A" gigk HHEE EA| g

Zhlek Alzgle) Fheeksel ole A E ojuA 5] oA H]] AEE ZAg

B H
w
o

k1
o
rr

26 2 AAAHRD Fhelel Alage] gk SHRE =AG

T 7 & e Alagle] JidEtEd o) AAE, WM o|nXE (overlapping images) 2] AdAAQA HE
& TZAlgt.

= 8 2 o4k (discrete) ©|H|AES 2~FA (stitching) 371 418 A A Q] WS =A|SH,

T 99 10 & oxt oHAES ~EA (stitching) 37] £18 ThE oA 4Q] WHES EAISHY,

T 11 2 ol e] o AIAQl & (partitioning) & EAIEHT}.

T 12 & oHAEY AAAR] 544 uh (feature point matching) & Z=AIHTH.

13 & oA]Z <l B olulA] (top image) ¢ dAIF el ~E]AFE w2l o]u]A] (main stitchied image) & XA

T 14 = Z2AE 9 E139 oA - & onAE EA| g},
E 15 9 16 2 o4t (discrete) ©JWAES 2E]A (stitching) 3H7] g AAHA WHES LA

%= 17 & g3 Hfo-dolg FEXJUELE (video-data components) & X33t ZHE FE| o] (content
ERRESY

Al RHEE.

= 18 & 34 2EH (composite stream) o2 ZHE o] E HRZEJ)|~H (broadcast) 3t2F FAH &
BlE AB] (content server)E EA|3H}.

container)&

T 19 = dWE" ~2EYE (unbundled streams) o A AES Xl oAA1¥QA AL 27 (transmission

=20 WA 22 = vge 2E-S] AEE 98k dr]gel S 2% (mediated scheme) & ZH2F A3,
=24 = e 2EH ALS Y3 oA A A5283 ~7) (interactive scheme) < =A|3hc},
5225 3= 3D 360 T WY LE AFsh] ATk dAAR] e EAIR.

%= 26 & AMX =T (photogrammetry) = ©]83}= dlo]lH#|= 2E]A (hybrid stitching) ° 7]1%3F <A%<l
AT ZRAAE LA 8T

T 27 23D 360 ° HYLE ATFAZS7] fg XA HEE =S

1

& 28 2 3D 360 © MIYLE ATAs] A v A Hed e =AY

=29 = daed ool (distortion operation) ©] olm|A|e] HLE7] A3} o et (monocular) ©]
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47 Be) gl Aets Ate olnAe) £A44 BEsk 49 dEmth ¥ = ZA (aspect ratio) &

2= oluA 2 AAFEE TAE FX.

A7) ZRAAME A7) FHetEe] defuEE AolstESs FAE I, Y] sevEE gY], ¥, Ad, =&,
3

A7) ZRAXNE 7] FEEd o8 AAE on R wAS FHSEE FAEL, V] wAGsteE AL T
gbal g8 = (panorama leveling), ®F¥l¥® A (vignette correction), A

o]
=

correction), 3OlE WA~ WA w=F wHg, v FAJE BA4e ¥3ste A,

71AA ] A % (mechanical calibration structure) & ¢ X3t &4,

I =2 AE (light projector) T+ 33 oJu]E (light emitter) & ¢ X3t #A.

B A2 el AiEks F 0] shel sbeiekel Al Eke A7) Al 1 4ol dbuekE & Holw Fhtel
shuleke] AAe) Forat mabaks B,

Bl g Auets 2A7el oa) oluAE FAol WA BA; Al 1 e AdeE 472 Al 2 e F
5 % ehtel AR AR olAAE WA A7 A 1A Avies 472 A 1 AFAAE WA 8 A
A2 el AMEks 7h7ke Al 2 AFAYIE wAS EekEkn, AV A 2 AFAAE Bl A Al 1 4

7]
Al 715 THA 9} Ao sl Wy |

A7) Eae] o] shvets 2474 6 e WA 11 en WS el AR AR o|AE W

A 3 e Fets A7 Al 3 eAHClAS I, 47) Al 1 g FhEE ke Y] Al 3 e g
Bs F Holm shute] shulgte] ofe) A= olAm I, 7] Al 3 dElol e 4] A 1R A 2 Lol
AET} AolFh

o] o] Fhrlets 422 d W (plane) o $1A¥= W,

A7 BEe g s 4742 #F FE 2 S gt
Z AlAl (horizontal field of view) & 7}X|a, A
A7) A AAe eue 10 %9 WA 30 % B el .

A7) A 2 Aol FhEts = A el Fhvale] AlAle Foke Ay A 1 Ao FhEtE = Hojxm Fte
Fhdete] AjAle] S wakshE WY

FARA WHES TS sk ol HIdAIA AHFH w5 7 A% wiAl (non-transitory computer—
readable storage media); % 7] A& wjA HHAES A eE FAE s} ojAte] T2
AXES 238, A7 Z2AXES 7] BHES Aol g9 o shiets 47S AIFAA, A 1
Aol ghets A4z Al 1 el dEelds ANXa, A 2 &Y s Z44e 4] A 1 Lol Ay ol
gt Al 2 e AH ) AE FHAAL, V] Al 1 Ao FhelEtE A4S 7] Al 2 2] FhdetEs F oshube] FhElgtell
o3 ME o|AFLEE 3, 7] B Fo| AV s ko o AAHE onAE A ESE TFAH

471 Hae) g FhlEE 42 6 om WA 11 em W9 W] AR AR oA A

Al 3 A Fas ztzte A 3 eeldEolde AR, A A 1 & FMats ke A Al 3 e 7
ol shute] Fhrete] o) M= ojAs L, F7] Al 3 L<lEoldE 7] Al 1% Al 2 L]

71 JeEe] e ek 422 d W (plane) o $1AE= A

A7 B9 e sEE 442 #S5 JE 2 5 JEE 23S
# AAl (horizontal field of view) & 7}, A7) #l 1 &2 A 2 %
A7 A AL oL 10 % WA 30 % HY Ul #x].

ar,
g2l Fhes
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A7) A 2 40l e $ 71 sl sbviztel AUle) S A7) Al 1 A SE F e sl

3D MY SE A (capture) 3ta A4 (reconstruct) dhe T, Aloly Az, dupd, EE Zupy
kel 9] 3D HHES Aujg dEak=r 3 OW Pﬁi Agg @b, <17k A
glo] walggromy, dAazel 3D HlH L= =

Ea

Az} (visual perception) <]
SHES Hl A ]
oA & 3, 22H AAdxeE 3D FF 73@% Fxg 4 ).

F (view) & A9 +

g

m

o
T
il mﬁ

=1 & dAFel 3-D olu]A] A]l2®l o}7|¥ A (3D imagery system architecture) & ZEA|3TF. E4 AA A5
oA, 360 ° 3D MYLE HAHsIE, JdZYsta, ACHE7| gk A|2="l o}7]ElA (system architecture,
100) & 7k Al2=E (110), ZEE-Q= (front—end) IR ANE (120), 2EA A8 (stitching server,
130), ZHIE AW (140), Z ZFEPo|AE A|=®Hl (150) & X33 5= Uu}. & A7 54 A 2HER FAE
57 3D oW A A2®S LAlstar AWshrlE sk, 7H/\]—E dolo] Ak 3-D oW A A AHIER TAHE
Ao Ak 3D oJH|A| Al~ElS AFA g

o
l:l
z o |

bl Al2=®l (110) 2, "Xg WAoo oA Ees WAASNES T8 F 49 s (112) & ¢
Ack. @tz e 0}141 N 2A, AAE oW AEL AAte R AAE o] TRZAAEE 360 ° 3D H]
Qo e 4 it 7}uﬂa} Alz=El (110) 9 ZHEE (112) & ZRE-d= ZzAA (120) o 429 F
o FhEE (112) & USB 52 %d 949 & Ao ogs shdes (112) 2RE onxEe] 2§
(starting) ¥ =% (Stoppmg) S B3It o 2R, TERE-QE I ZAA (120) & FHHEE (112) o %7
ZME Aed 7 Ak, TERE-QE ZRAA (120) & T3 MHEH 2924 =3 A 22 g J}a}u]a
AAAY AR = uh, ZRE-AE T2 AA (120) & 7 A28 (110) 223 Eoje+
S wdetold (normalizing), @28 d WA (correct distortion), ¢%F, E& dzLPE 5 g, 54
oA, LEE-QE= TR AMNE (120) 9o F&= e A28 (110) 9 s (112) 9 -, 40}7}
ol X 5e] Alo]= (oE Eo], Ty #olEL L Ato]=) o 7%  MRE-qE xg
(120) 2FE 9] elnA] wlojE= 2~EF AH (130) oA d5d + 3 (& 5] (P UEHAE &
o714, =€ AW (130) &= Zhlel A" (110) o of3) A oit olnAE5S ~EA (stitching)
A& gt

= 8kl o], 3D HY e 9dE ZHYdE (complete frames) = AAE7] 98] 2E]H AH (130) =

FhiletE R RE 9] o4t oMAES 2EAT F Avh. §F AANdEAdA, Z2EH AW (130) & o4t

Jux] EJAHE (image alignment) & AFHL & Ja, A ZHAE (complete frames)*g
(vertical strip) o2 A2 HE oA . 2E" A (130) = 719 mE
£ 93 ZEHES Fold Alo]=9 HIE dHolER A& ATk AAZE o] A oF

91 2B A (130) 7} o]€d & o, T, Iz Jo]E, 3D Hlt] 2ol thgk AAIRE
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AW (140) & ZHCIAE AlZ~"E (150) & g ZHIE w2 dEIZA 258 F 93, &
HT 2 9] ZAZ REES AAA A 2EY (stream) 317] 98] FEfo]dE A2EE (150) 3 &
ootk ZHE AB (140) = 239 3D HUSE 2y 71% (per-frame basis) &2 Falo]dE A]
S (150) oA A5 5 k. 5F AAdECdA, ZHE AHE (140) 9 % 3D H|TLE s &
A% 5 v,
150) & ZEE ANE (140) o o8] A5E 3D MU Pt A4S e ol
= AWE (140) 29 Qe g}
= (150) % A B vries) BEE FHT F A ARA, FeeldE ALY (150)
BEe, AgATE S 4EE WASRYSS e delel zate] 3 nrler wAE & A,
AN, SeOlRE AL (150) & TR LAYl ol Sl AEdel g el
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112) 9 A A<l 2" #H e ~53 % (stereoscopic pair, 200) & EA3th. EA /“/\]Oﬂ%
L 2 5 Mz ®R) 2 47 XHAHE 2 7H4 dll
= FheEt (R) & A9 ek 9 <ol o
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4 kg L, heEE (L 2 R) ol fa] A" HH e on A5 3D HH e=A ARGl Al A4 =E
otk BA AANdESoA, 2EHP AT A (2000 & &, ~"HEQ % (stero pair), Zhdet &, EE I

wetso] e Aol 8 4 gth. TLw= upel o], FhulEk Al (110) & S & (200) o tlAE J}
s ("FheEgE", 112) & ol&dte] 3D oM AEL AT £ g, Fhder A]AE (110) & E3dtd
(integrated) TIAY Zhvehs Hi= st o] o5 yAd Jhvletaze] IE ol AE o 8T = vk 54
AAegelAM, gxd Fhgls UA"E E£Hor ouxES PAASAY Ashs tutelas A 5 o
o714, &of "It = "AE FhEE b 4 A, o] "Wy et = uXd e, B yA" X
Moz 7|2EAY AAE HYE 7alZd 4 r).

54 AAEelA, Jhet (112) & 5240 AR om A& EE HTEA d#ld ouAEE HA}ES
TAE oA AME x2S F k. dAsuA FS ofyal deElEA, JhHE (112) = D (charge-
coupled device) ©]®|x] AlA Hi= CMOS (complementary metal-oxide-semiconductor) SJE|HIAl ojm]x] AlA
= P Stk 54 AAdElA, FhHlE (112) 9 ou|A] AlA = tigfA o= 16:9, 4:3, 3:2, e 99
9 4] (aspect ratio) & 7F2 4 vk, @RI & 5ol A9 Fold tigk vno HY + 3
th. 54 AAlEelA, FhHlEt (112) & o]u=] A YujE olnA] AAe] Folru & 4 vt 54 A4
SolA, olmA Al yn|g Fole oluA] AlAe] 2 e F *04 AL Fo] PAoz wHH F 9,
olul A MM Ynl= olux] MMM 7t29F M2 F ¢ 71 udlA (dimension) o W3 4 2t
obyal de|2 A, o]m A A= 500 WA 8000 =A< Lﬂ‘ﬂ] TE FolE 7HE & vk, A F
I gE /‘1 1920 A ¥ 2 1080 A io]fﬂ ojmlA]l A= 16:9 FAAH9] o|mA] AlAEt & &

SollA, 7t (112) =, 8olex B& Roa omx] AlAMe 23 949 (focal area) &=
= A=E o4& (assembly) % 23 4 vk, HgstaA; e ofyal deElEA, 7
= ©Jt (fisheye) @M=, 37} (ultra wide-angle) #=, F7}
P 9tk B AT 54 owA] AXEF §A dz2Es e &
MA= oo A ojuA] AAME D ¢lole] Ajte A=Ess

(wide—angle) @
A IS ES E’\]éi’ Arg3}7]
7F dele] AHg et et ES A s

54 AAdEelA, e (112) &=, bt (112) o 99X, 23 o], e A= ojAlEge] w& 3 7hdet
(112) ©f ojn=] AlA o] X} Apo]=of] AHojw Kz oz oFEsl= AlAl (FOV: Field Of View) & 74
ATk, EA A EolA, FheE (112) o FOV &=, ZhEl (112) & &3 7FAAQl 54 e 34, 53
A, e AR MLE ZHIZE S dvk kb (112) 9] FOV Wo] LB AESL Fhdet (112) o] ofw|A] A
ofaf HAE 4 AL, FOV &F-9 eBAESL ojux] AlA ol UEtuA & & Atk 54 AAldElA,
FOV = A1Z} (AOV: Angle Of View) ol2} & 4= 91, FOV H= AOV &= Zhdlel (112) o os) #AAE + AAY
olmjAdd + e 54 AW (scene) o] 74w W9 E 7§ Aok s $E obyal deElEA, Fhv
2k (112) &= 30 ° WA 200 ° o] FOV & 7F& < qdvh. ¥4 ohz} & ofal thE o ZA, 100 ° <] FOV
£ Ze g (112) =, ﬂuﬂﬂ} (112) 7} @eb= Waelv 2.8l Eﬂ o] (orientation, 114) ¢ #50 °
of YA e BAEES Olﬂl AE5S HE (112) 7F AT & d5S vepd 5 Ao,

54 AN S, FhHlgt (112) = 2 71e] FOV & 7Hd &= QaL, d& W, 1 2 7] FOV & digfa o=
2o Fo|== AgH (oriented) FHA AA (FOV) 2 F=&H AA (FOVy) o 4 v}, spAsax e
oftar A=A, Fhdlgt (112) = 30 ° WA 100 © W W] FHH AA (FOV) 2 90 ° W=l 200 ° ¥
A el F=AA AA (FOVy) & 7Fd & dvk. = 2 9 oo, Jhder (112) &= digf 80 °  ©] FOV; &
7. 54 Ao, Zhele (112) 9] FOVy &= Zhelel (112) ] FOVy Buk W& 5 ok, sHgstaat g
2 olya d#HEA, Zhdet (112) & teF 45 ° 9] FOV; 2 oigf 150 © o] FOVy 2 7F2 5 k. 54 A
dgolA, 2 /he] Aoldk FOV & 2zt Zhlgk (112) 7F Aol BEdoRe A4S B9 onx] AME zhe
Fhalek (112) o 71918 &= Ut} (2 o], Zhdlet (112) & 16:9 d4He] ojux] AXE 7} = Id8). &
A AAEAA, FhEEr (112) 9 FOVy 7F Zhelgl (112) 9] o]u#] AlMe] yule| di-gatAY vetslar, 7hv)
2k (112) o] FOVy 7F olm#] AlA €] sgolel yastes, shdel (112) 7F AX1E + vk, d4staa e of
i 24, oln A AlME =o] &, olux] A9l 2 7] YuldE (dimensions) T O 2 Aol dF3t= Y
HlE 7 4 oQlar, ghdel (112) o ofwjAl Al ydu] Fol FOVy o ti-&ates shdlet (112) 71 43kd

2
T Ao 2 ATE 54 AEs e 54 JiEES EAska AWl sy, 2 TR

LI} m?L'

L

>

o]
=

iy

(oriented)
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[0047]

[0048]

[0049]

[0050]

SIHS31 10-2017-0052676

oo AGF NAEL 2E 49 AFF AekES FARt,

B4 AAdEdA, it (112) &= JheEk (112) 7F 771 33 =25 2k dldste E<lH o)A
(orientation, 114) & 7} 4 Ao}, 54 AAldEodA, 2<leHold (114) & il (112) <] FoV 9] =
pe)

oS wel YopriAl Hie wol (ray) TE 29 (line) o 98] EHEE 4= vl 5F AAdEdA, hd
(112) ¢ <.@<lgelA &<l (orientation line, 114) & 7Zhdlg} (112) o] AZFS upe} gy oz oyt
g 4 9dar, FhdEl A= oA EY e ou A AlA o] el Ao R AHaste] yolrbAl H 4 lal, A
2 Q2519 %P (200) o] ZHEtE (L 2 R) Atel9l #lof éﬁ%ﬂ% % (115) o djgfA o= Aaste] volrhA
g 4 Adrk. = 2 9 dejA], eEdEeld (114-L) B e dHelAd (114-R) & 22 5 (115) o gy o=
Awslil, QEldeeAE (114-L 2 114-R) & z+z Fhdgt (112) 9 FOVy o Z+zte] ks whet gigzo=
Yol7tAl d 4 k. 54 AAdEelA, 2H#He~mE 4 (200) 9 ZH7be] JhdEl (112) & A2 gt

4 g de oA (114) Atk 54 AAdEolA, 2~z % (200) < 45

(112) = Zt7 uzgfd e 5 4 5 7

W~
2
(o

o

HJ
£
fHE o S dm

1l

;‘i 0
il
lo

O
A

2

o

< mg f

il

i

o ¥

RA)

e W o
my il

i o,

~ K

H
=
>

>

>

(o]

Lo,

i)

fo i
)
(o

—~
—
—
4?

\}
1o
2
S
Y
v
N
=)
= ;‘—1‘ ~ 0
to
Ak
e o
K
o
o
o
i||{
N
4,
ic

RO
=
9

=)
KO-}
—_
(o
fr
rlo o
1o
rot
ol
o2t
o
NS
A
N
=

H
=
>

s offt
{1
ot
%
o

and mlo
N
N
N
rlr
N
N
=)
mln
S
&
il
)4

~~ m
-
HE
z
y
offt
{7
(%
to
Au)
] \(e
)
o
o
o
N
NS
D)
to RN
W Hoo
e =
i
= O 4ok
2 o ¥
2,

mz
>
2
il
K3
>

[
__r{L‘
|
o

[ ]
2
N\
O
<
[«
2

(o]
fo d
o

E
ztzre] Fhd|Elrt A 2 *Eﬂﬂﬂ “
Sxm¥ A (2000 2= Al 2 &_Eﬂa J_MLJA - (200) o EHoH 30 ° eddEol e FHAE Aol & 5 gl

>
HJ

54 AAdEeA, #5 izt (L) 2 55 7 (R) & 0°] o} (nonzero
(114-L ¥ 114-R) & 7}F4 & 9r}. A L ofa El g2, /\Eﬂgﬂg
Hetss, ggF 0.5, 17, 27, EBE 9o Hgd 7 e
3 A% GAAG AZEER UoAms A9E 4 A 57 @mﬂ%ow, sEE s A (200) O

>,\./
HJJ
12
N OE

c@dEolde Qo dE (114-L % 114-R) o Fito] ols) BAD 5 Uk, £ AN 53 2aeol
MES 2= 54 JpiekEe A AEsle st B ANE Qe Agd eodeldEe e U
o Hge ApetES FPE.

54 AAdEol A, 3 &9 FHHEtE (& E°, L 2 R) o o, 7idegtE (112) o] Zhde JE3t 1+4
(ICS; inter-camera spacing) & 2 el FhHElE ol HE o4l Al ;I = vk, EAH A EANA,
2EEe~FE 4 (200) & 6 cm WA 11 cm 9] ICS i gtE (112) & 7Fd 4 ok o714 IC6S =
2 MY FhdgtE (112) 9o ti&she 2 7He] ERIES AEd o3 542 F Uk, dAHs A F2 o}
i del2A, ICS & 2 /Y ZhetE (112) 9o 53 EJAEE Alol9] A, 2 /9 7Hets (112) o A=
=5 7He 719, == 2 /i) s (112) o Sl ZjlE (114) 7He 745101] & + Aok 54
AldEol A, 2"Hd e~z & (200) ¢ 7dEE (L2 R) 2, 7+

a1 FhdlEl eEdEle] A BelE (114-L 2 114-R) o uigFaes Auwshs % (115) & wel, 1S Agwd
A9 = Jduh. T 2 9 dolA, ICS & olFF (115) & wat =34 7} ]E}E (L 2 R) 2+ Agelt}t. &4
A] /\}F/‘r kore] =FE 719 ZAMA HA A, =E =F70A8 (inter-pupillary
A}, sAstaAr $HE ofyar dHEA, ICS = 6 cm WA 7 em E 5 AT} (6.5
3. B4 AAdSdA, 2Hgeam 4 (200) & Hi IPD grEh
H,OICS & 7-11 em & 4 ), ol=g o & ICS #, A= u 3F
= I (scene) & AHAA AFTT 4 k. B AT BF 7]"11]?/}

= ZAlstaL *2”33}7]% shuh, B A= oo A gheet A
< al

Y-
'l__
E Xz
=

L
R
hyA

'é‘
:3
7

_VE,

Hzks (L 2 R) & dZdsh= E}°1°ﬂ e

& ]/\1 ICS

N

T3S Fhele A28 (110) 9 dA]F e FhdE} wjA] ol
o A2 (110) & L1 2 R1 o o8 AAE A 1 7

Ak, % 3 9 dolA, s
2 o o) FAE A 2 A 4

o%
~~
)
S
S
=
-
)
o=y

_11_



[0051]

[0052]

[0053]

SIHS31 10-2017-0052676

(200), 2 L, 2 R, ol & dAY A n Fhdg & (2000 & L33, EF AA BN, FhelEr Al 2E
T3, Jhet 4 (L3-R3, L3 & = 3 oA v=AE) & JhdlE % (L Ry1, R &= 3 oA 1

& AU A GEE RV F A AN 5 k) et g5 g =4
& wAsm AFIE st B AAE 9ol ATE ARG i 4ES 25 G0 AU
A

=°lA, ﬂUﬂE} Alz=g (110) €] ZhdlEs (112) = ¢ =4,

(= o] ), B Ao v AT b B o A & Gelel d5-5 wet
(112) & zh= 7hdlel Al=' (110) 2 360 ° sheebnt Fof 2 o
3.9 delM, ZhlEhs (112) &, = 3 oM 9] o g vieh o], €19
itk = 3 oﬂ EAE TRl A 2E (110) 2 whelel HAA oA SE VIS 5 3l
& AT 7 Atk 53 AAdSelA, A Al é (110) <] ﬂlﬂl
= Sk @St Fe oby
-

al
Qat, Z7ke] s (112) &
=

o
e
>
(o3
T~
o |
1-’_‘),
QJ
UQ
e
o
-
=
D
v 2
=
oQ
oo,

H
=
>
s
4
o,
g
o

O
ﬂ

o By

(112) = 77} 549 $x4d & 913, 74740 Zhelel (112) ¢ < <leoeld (114) =g 1 &
g 4 9tk = 3 9 delA, FEE (112) 2 Sddd xsa, sz lHodE (5 &4,
L1, 114-L2, 114-R1, 2 114-R2) =& 1 EO’U&Oﬂ —?4 x| & o], 7#7#«1 Fhel7t 1 Tl e
7t 4 stk 54 AAld B A, oluA] AA Fo] tuld (dimension) ©] FOVy of yaslAl A= o]
5 Zhel (112) 7F aix" 5 ha, 22 18l Zhdle) (112) 9] o|v|A] AlA FeolSeo] HHS upe} 3
FEC. FrHe= ) ghdel (112) =, ZhEk (112) o]n x| AlAe |H] trldoe] =3 éé}@l e =
Z " 4 i, 22 8] o] AlA Ynl= FOVy o tiggttt. 54 AAldEClA, FHE (112) &
nxe] FAA GErt FEA gERT o 2 FAHE 2t olvAE AT F
54 AAdEelA, gt A= (110) & A= wxp s x€
3t k. 54 AAldEeA, wak wiAFHo] gl hdE FE (2000 &, Al 1 FHdE A F sk 7} ]
g7k - A 2 AP Fe] Jhets Aboldl fAE B4 gt WX E vkl 4 k. FrhHo R A
2 Zhdlet & & st Fhlel ek Al 1 Fhelel &) Fhdlets Atelel 9XE vk, 54 HAAlEdA,
AstAY Aslide Zhdel 4 (2000 & A= v&s] x| gt 4 (2000 & 7HIE S oda, e A
2 (200) ¢ she] FhHErE B2 FhelEr B (200) o 7 ThHEE *}Oloﬂ AA === wjxE ke 4 (200)
< M = duk. 53 ArdEdA, wxp wjxd shelE A5 (2000 2, Al 1 FpElE Ao Aojm gt
Fheletel ols Al 2 it Fo] AR o]AR REHe] FhHet wiAE ﬂﬂf’] T Atk FUHA R, A 2 bzt
o] Aolm shte] Fhuletel] o) Al 1 Fhdlel & e A2 ojAd F vk, = 3 o oelA, Fhdlet & (L2-
R2) & Zhelel & (L1-R1) Afololl 7HAl=3L (interleaved), 1 W% mpztzpxjeltt. 7hdet & (L1-R1 2
L2-R2) o] A} vjX]= 3L (interleaved), 2elste] 7hdlel (R2) & 7ZhletE (L1 2 R1) Abeld]l x|=a, 7}
Hek (L) &= 7hlets (L2 B R2) Atelel fxdt. frAkstAl, 7hdlet 45 (L1-R1 2 LR, =3 A2 uzt

izl gk, et A5 (LR 2 L-R) & wxk wixsa, 838ty shegts (L1 9 R o] Hol= Fhvet
(L) ol oal o]Axar, 7hvets (LR, 2 Aol= Zhvlek (RD) o o8 olA=rt. = 3 o oA, 7hulet &
(L1IRD) 2= 2 7Re] A 7helet 5 7helet & (L2-R2) 2 hellel & (LR, Abelol 7A€t

Hj (interleaved) #4=¢] Fidg} BE (200) & X
=

574 AAdEA, Fhdllet Alz=® (110) & Zhleks (112) o Al 14 (200) & =3 5 daL, o714, A
1 49 i asEe, s (112) 9 A 2 % (200) 5 Hojx shtel 7hdat (112) of o3 A& olAd
ATk = 3 9 delA, ghHlet & (L1-RD) ] 7hlekE (L1 % R2) 2 Zhvlzt & (L2-R2) o] 7helet (R2) o
ofsf M= 0174543} F7HH oz, Al 1 Fhlet &2 Al 2 FhviEt ge] eefelE ol (114) I ol e84l
gold (114) & 7Fd 4= Slvk. = 3 9 delA, shulel 4 (L1-R1) o] ej<leleld (114-L1 %= 114-R1
ofs) xdd # A=) & ZhlEr g (L2-R2) 9 Oaloﬂﬂlom (114-12 ®+= 114-R2 ©f ofs) 294 & =)
Folsitt. 54 AAldgolA, it A& (110) & 3 Al 3 vt 4 (dE 501, & 3 oA LiR) =

T 5 da, Al 1 A B (dFE 591, LIRD 9 7hEtES Al 3 At 2 (A5 £, LiR) 9 7t

lﬂ

o,



[0054]

[0055]

[0056]

[0057]

ZIHSdl 10-2017-0052676

Meb (A8 Bol, L) o oa A2 olA4® Ak, FARe®, Al 3 shiel e A 2 v gel eeld
2 b # k. ® AN 54 Az dE 54 AieEe 2
wAsn dRalE sht, B AL Qele e AR de 9ol 5

g AAEed A, FHlet Al2F (110) 2 54 el (114) & zte, 59 uak sjxd iz %

) & 3 vk, 54 AAdEedA, Zhzhe) ghdE & (200) 9 FiHlEtE (112) & 75 ad

Fo] < %jf& FhE 5 (200) o tisl © A== A
s AE (200) 7Fe] Qe ol HE

ATE. = 3 9 ofelA, FhdetE (L1 2 R &, 7+
#

B 4 sl aRlsd dstel Azt g (200 ol sk
. 54 ANdEAA, 0 2EE Aves (112)
o] Aol
o

o]/
ol
= Zt= 77 (angular spacing) Oﬂ f$sk 4=
o] A

Zhs (L1 8 RL) ZH7he] disfeos JPsh eefclbolds (114-L1 3 114-RD) o ofs) @ whep o],
FAF WIS vheTIa ok fAbetAl, FhEks (L2 3 R2) Z%Z%, 7hlekE (L2 2 R2) 747te] figfow
BAE SddEelds (11412 9 114—R2) of ofs xdE vheh ZE WIS wE skETIa i, 71N, 2
galeo] e (114-12 2 114-R2) & Zhdlet 4 (L1-RD) o] <ol *o ofsttt. 54 AAldElA, A
g Fhdlet 45 (200) 3t © ZAmE Ahdet Al (110) Zzte] shdet 4 (200) of wiE WEFHom FUdT
F o9k, A= <d8) Fhet 45 (2000 ©f eddEolAE (114) FAF Aol = FprEt 5 (200) o] W
ez ] o

2ol
At ebgstaz g ol A=A, JhdEr Al (110) 9 AH FiHlE BE (200) & ZHE A2
s, 26 °, 30 ° , 36 ° ,45° , 60 ° , 90 , B 499 X Zt=2 FF= (oriented) F AT, =
3 9 dolA, shHleEt 4 (L2-R2) & 7hdleEt % (Ll—Rl) of el @ = 30 ° = AFHET. 5A HAdENA,
n JHe] #dI Aoz JAS u wjdd Jhde BE (2000 & e i A2 (110) oA (ne o] A
F), 27 xS ﬂlﬂ]ﬂ} & kel 0 ZAEE, 0 = 360 ° /n o 2ol xdE ¢ A}, FAstaA F2 of
Ya dd2ZA, n = 12 24, f‘& Ao Wolxl 98 w2 Bxd 12 /o il HES k= Fhdg
Al2=El (110) oA, Z2he] J 2 EFd o= 360 © /12 = 30 °  o|t}. sHAS}aAF
e olyal thE oZA, n = , AY WA= X E 89 et AES e
Zhelel Al2<'l (110) oA, ﬁﬁu e Fhdlet 4 kel © ZE= WEA O E 360 © /8 =45 7 o]t}

E4 AAEAA, A 1 = A 2 ZAdE & (2000 & wA wxE 4 dar, agste] Al 2 JhdEr B =
Zhelel (112) = A 1 7helet g #5 zhdet (112) o Q1gskar, Al 2 zhdlet & = 7hdet (112) 9
FOVy =<2 A 1 7hdlg 2o &= Jhdgl (112) 9 FOVy 943 mapsity, = 3 9 oA, A 1 7hdgr %

(L1RD) 2= A 2 Zheet & (L2-R2) Abolell 7HA=aL, @#fste] 9= 7hdzk (R2) = Jrz ZhlEl (L1) o A
sta, FhdlEl (R2) 9] FOVy o £ (g <ldeld (114-R2 ) o o3 wmd® wuke} #g) & 7hdlgt (L1) 9

FOVy o F<t (Lgjldold (114-L1) o o3 Fdd wpet 25) 3 wapget. 54 Ao, A 1 9 Al
3 Zhellet & (200) & Ak wjAE 4= o9lan, Zefate] Al 3 sdlel Ao #5 Fhdlet (112) = Al 1 Fhelet %
o] = ZhlEt (112) o 4star, Al 3 7helz} e -5 7hdz} (112) 9o FOVy 42 A 1 7helet o =
= bl (112) 9o FOVy T3 makgeh, = 3 9 ofelA, Al 1 7kt % (L1-RD) 2 Al n 7hdek & (LiR.)
Abelell AHAIH L, efste] 25 Al (L) = 5 b (RD o 1xdsta, skl (L) o FOVy o 5%
(egj<ldeld (114-Ly) o o) F&e wkeb 25) 2 7he R 9 FOVy o 54 (2 ddeld (114-R1)
of oa) Fdd wreh £5) I} wAgth. 2 WA 54 wAow wak wixE 54 b 4Es =AEk
Awabrzls sh, 2 WA dele Aeet o wak wixE qlele] A3heh el e FAT
574 AAdEA, e e BE (200) o] 0 AEE FhvlEh Alz=® (110) o st olde] sheE %
S (200) © oisf el 4 Slar, 2= <& FhE FE (2000 = TLsHA ¥ A= 14S 7HE
sHgstaal e obdal de2A, shdlek Al (110) oA FhelE BE (2000 ©f 7=
Fel Zhelgk (112) o] FOVy ol Aojfk A% 71xsto] @2bd 4 glvk. dE 5, 7hvzt A28 (110) oA

H F ROV 2 zZE ofd gt A5 (2000 &, ¢ B Fovy & zte= vE e BE (2000 2 50 ° ¢
-
Z

x1

EXR ANGEAA, #= JHgEs (dF S0, L1, L2, 5024, Algre] Hote] th$3h) o AES ztzte]

_13_



[0058]

[0059]

[0060]

SIS 10-2017-0052676

FOVy = 5 7Hlebs (dE E°1, R1, R2, So=A, Agre] ¢t ti&3h) o AES] Z474e] FOVy= 1 Al

E LHOHH o] %3 FhgtEx Z+ oW (angular overlap, 116) & 7} < U}, &
(116) & olx%g 7halgtE (R1 2 R2) o o HAAR o|nAE Flo] 2HF =
3 A ZhlEE (R2 2 R3), ZHIEHE (R, ¥ RD), 7HHgtE (L1 ¥ L2)
AR 2 W HAES TR 7 AT 5A HAAdEClA, 24 oW (116) & ZF

o] 34 FOV &9 10% WA 30% o WAL 74 = vk, dAst A 2 ofyar g
& Ze olxd FHEES 10% WA 30% 7 &

rlo
AU
=)
=
il
o
—
>

24, 10%-30%7F oW Hde= F=HE FOV H A5} = =2

Zk7y AR 4 dvk. PSR - ol Al vhE o &A, FOVy = 50 ° o], °F 10 ° o] ZF oW (116)

= 47 zte ol JhMetE, oF 20% (=10 ° © ) ] oux] oW HEE 7t S E JHAE Aol &

T AT, B AAdECNA, 2 FEFHE ‘ﬂ}@r o], olvx] EAES At JhHE Al=" (110) ol

o] MAE A HE oA flo] (seamlessly) HoJFE 2EIHE o|u]A] (stitched image) & XA 37| 9

a 7+ e 116) ©] o]&=d <+ Uvt. & AN 54 2 eHFES Ze 54 JthgEs BAlsta AHE)
5

2 i 57 4
712 s, 2 AAlE dele] AR 7 eHdles e 4ol A9 shsEs A

T 4 = dAA Fheet A" (110) o e HWUEE EAgTE. $ey= vpeh o, ﬂuﬂa}
< ZHlEtE (112) o ~HAL~3F 4 (200) ¢ 740 viE (spatial arrangement) & X 3L,
1 ZbEE (112) & oWAES FASEAL, 360 © B AHE AT 3-D XHMOR HAAZF HYLE VE E
= 2E¥ (stream) 3= ?*é%ﬂr. 574 AAdENA, Fhlet Al=" (110) 2 ool Zhdlet 5 (200) &
B 2n Ao s (112) & 28T & Aok (2 &9 A59). 54 AAdEolAl, 7z AlxH
(110) € n=1, 2, 3, 4, 6, 8, 10, 12, 14, 16, &= 01494 Aget Jlgo] shdlEr BE (200) & X3
ATH. AsFaA} 2 ofyar o ERZA, Fhdet A28 (110) & n=4 /9] FhdlEt BE (2000 & FAsh=

o FHEE (112) & £ & 9, =& Jhdel A2 (110) 2 n=8 /i) Jlve} ZE (200) < PAsk=
16709 ZHlElE (112) & £33 4= k. = 4 9 oo, n & 12 o)a, Fhegr Al (110) < 12 7MY 7}
Wz} A5 (200, dF5 5o, L1-R1 ¥H L12-R12) & FAste 24709 shulets 23&ct. koA =o€ wie}
o], Fher Al=E (110) 9 7 BE (200) & &%‘ A s = Qlar, = Qs e e s
(200) & M=ol el @ = 360 ° /n AL G, = 4 o] oM, n & 12 o]a, Fhvet AlAF (110)
o] FSoRHE FHEt A5 (200) 7HA 28X WHE BlE (R) Abolo] ZAEE (30 ° ) 2 xdE wpet Zol,
Fhdlgt S5 (200) & A 2ol djal] ¢F 30° (=360 ° /12) = HEFE}.

ol
lo
o,

[¢]

4 AN S, ol A5 hEtEel 94 FOV 5o LW S, fAkeAl, ol %d 5 hEs
2 5 =S, el A2E (110) 9 Fhdigs (112) °f #4€E F Sl &= 4 9

o A7k & (o EBef, L1 % 12, L2 R L3, §) &, 10% WA 30% © 43
2 o)%F $5 sl A7l & (dE =1, R1 H R2, R2

, 10% WA 30% o =34 FovEe]l eH#E 7 5 . 54 AAd e, 25 7 (el &
4 oA L1-L12) o 247+ ME+ 719 q]%—zs}—t— JJF%— oA Ee] NEZ MAsE2 ek £|: 931
1M A5 NE: Fhdlet Al2=]] (110) F9e] 360 ° A F (full 360 ° view) & AW TrA}
A, %5 FhilEts (s E°1, & 4 A RI-R12) 4 7H7rel AES Tel digdhs 5 onAEe] AESE
AASES A F 9la, 2 5 oA E NEE bl A"l (110) F9e 360 © A F (full 360

view) & 7AW}

54 AAl ]5 oA, Fhelel A28 (110) o] ZhelehE (112) & tiefAox Ad wix= wjdd 5

ZHE (112) & 7hdlEl bbg] (118, camera body) 9 U vpPZE: oA|d, & 1 IAdd XA, 54 24
oSl A, Zhelek vt (118) = Zhelel A28 (110) o] 7hlgts (112), dobrt sty ool uhe] A ZEetol=
Te ZRAXES] 22 FhE A= (110) & 95 yutol2E5s A, F 0}7ﬁJr E= e 71AA
T2, AEFEA (enclosure), = H=® (casting) ° BT & Atk & 4 9 oA, it A =F
(110) ] 24708 Zhelets (112) & 9] 2GS zi= 7hdlel nbd (118) & npE% oA ZAd 943 wiA=
Hlden, 54 AAd S, shelel Al=g (110) ¢ ZHzhe] shelel & (200) o <lHlold (114) o] &&
o] T ERJAE (117) ZHE HoAA Y WARY vk Wdow Fetes, Zhzhe] shvlel & (200) o] deel=
F Atk & 4 9 delA, T4 EJE (117) = Fhelet =¥ (110) 4 ukt] (118) ¢ F%ol sidatar, z+z}
] 7}111]3} e eeldleelde, v @l (R) o2 FAHE npel Zo], T4 IRIE (117) 2HE AR npg
veko 7 3E3ltl, EX AN o SoA], FhdEl Al AE (110) ¢ ZheEF vk (118) = 9F 10 cm, 15 cm, 20 cm,
25 cm, 30 em, Hi= lele] AR Abol=e] AHA (119), Y], Ei= Alol=E 7R 4 Qlrh. = 4 9] gl

k1

mME_&iéA&

e
x o

>

>

ol

ol

=
N
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[0064]

[0065]
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Fhvlet vhel (118) =, °F 20em 47 (119) o] HR% A8 /A4 5 ek, 54 AN SN, e 229
(110) &, 170] AT ) <Azt velel Apolze] M = Y= Al 2E 7bd F ek, FHFA G of
Y QelEA, shie vk (118) E o 20em o) A4S 7 9da, e BE (2000 & Al velg
007 ) Abgrel getel el BgSES 9A9 4 Atk B A 54 Ael=Eg 2t 54 s
AZRES EASE ARl s, B AN Qele AR AoRES 2t Aol Y Aie 449
5o P4

o
i
>,
£2
it

e o4, Fhlet A28 (110) o 2 A ool Fhdebs (112) & Azels QgE ol & & 9
o 54 AAeBelAl, Aol AR 2 A veks (112) &, 1 Aol the et f1Hse] A
i, Az e 2 94 2 o) AetEe el 4 Atk E 4 o oA, shigE (L1 g
R © Azols gelm, sbvlehs (12 2 R3) & MRlA AHBh = 4 oA sl RD & Aule

(LID 2 7hie (L12) o QUgath 54 AAdEANA, QT FetEe 7}11113}—5—94 54 AE Wl A, 1
AES] AR7h okl vhE ksl 4w glol, 498 + g WAt g ohlm A=A, #5 sl

&, 1 Abe]l e A 5 hert X" AedetE, ARl A7)
oAl #= FhelekE (L1 WA L12) 9] AlEe 9lof 7hdlet (L) = 7lets
(L2 2 L12) o Q”star, = 7dgls (R1 WA R12) 9o AE o], g R 2 g R2) & 94
Ela=

5 = ZhlE Al2=E (110) o] Fhlets (112) o o8 AAE onAE (11 WA 18) o A AES
Algteh, dhgslaizl gk ofyal AdH2A, oluAE (11 WA 18) 2 7hvet /\1”“ (110) o #= el
(L1 WA L8) o <Jzl A | ojnAEel & = vk, oJv|AE (11 WA 18) & & 3 e & 4 oA EA

gEe ME J9 2 /e siveEtEs
4

e Aow A 5 stk =

2o K

B2 FAR A AZE (110) & olgatel AAR o Asel AR S 2l 54 AAlAs,
A (10) o 5 Sk (112) o) Aol oo AAL CUALS] AZE, ol 5T ovIAE Aol
oM GEE (210) & AR 4 U, oM GAE (210) & gEHon 5AG A ASHE oL@ o

=
MAEe e e el gtk = 5 9 delM, ewsl 99 (2105) & olxF ojwXE (I-5 H

Fatar, eus 4 (21056 MM HAE FH (scene) = thE (bridge) o 4k 7
. FARHA, HE 99 (21050) & ol olMAE (1-6 % 1-7) ko] enjidl a3

Star, B3 99 (2106,) oA MAE A (scene) & 1% (bridge tower) < ¥3F3hc},

o
v
do
Ll
H

hu)

rO(

S AAdEelA, eWd 99 (210) & olxd JhHHE (112) o 34 FOV 59 Wl tsd
Aok, 54 AAdEolA, Fhiet Al (110) o] #F Ee -5 Jhvebs (112) o o) A E o] x3d o]
AEZ 100 WA 30% o eHFE 7 . 54 AAdEclA, enFle AR Ee g2 o

=
o X
fo 2 2 o & 4

Al
o), UMl B gl thdh euF] el o], un], Ei G| wlgel etk = 5 9 oA,
6

A5 (1-5 2 1-6) ko] eW5l AXi=, olux] (I-5 & 1-6) 9 yH] (206) o <& y¥loizl 23y
(21055) o UH] (204) ¢} ettt 54 HAAlQESolA, W 99 (210) o tuld = onx9 tuld
7%r‘ﬂ #AA (dE £, mm £ om 99 B 45 #Ho® zdE 4 vk £ 5 9 oA, vk oW
4 Uy (204) 7} 162 FAolar olm =] H] (206) 7} 1080 Al AL, oM AE (I-5 Z 1-6) 7+ oW #
& 15% (= 162/1080) olth. & ZHAI7F 54 ewf 495 £ oWy Ais 7= 54 oMAES EAlE
a1 AYEE e, JIAIE o] A3ke end] d9E e oW ARE e <o AR omAE
& et

54 A S, om A9 FAA g% (207) 7} o|wAe] FHA = (206) Kt vl & /| (aspect
ratio) & zte oWAE AASFES, Jhdet (112) 7F 9142 + Ak, d4staz 32 oflujar ¢ IEH 7t
ek (112) & 1920 o] 244 ket 1080 HA9 +H4 FEg zke ouAE PAAHT F Uvk. = 5 9
oo A, olnz] (I-6) &= HA = (206) Hul o] & =53 3= (207) & 74

54 AAd BN, QAE oHAE = o3k ouA 52, AR U] A Ho] FEe] ¥ dY (210)
= ok oHAES 7HIE AT = 5 9 deA, onAE (I-2 ® 1-3) & dFstaL, o|uA| (1-6)
= olHAE (I-5 B I-7) o 1Agth. 54 HAAlEoA, e oA S Z7be] 1A% FhvetEe] o3
AAE olm A5 g = vk, = 5 9 oo, oluXE (I1 WA I18) & 5 7Higts (dE E°], =
4 9] L1 WA L8) o &l A g olw|x& Zhztel| tf-&& 4 AUrt. o[vAE (11 % 12) & AFT on|A]Eo]
ar, o] o X EL AAE A5 JvEts (L1 9 L2) ZHzel 98] AAE omAEd 4= g},
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[0068]

[0069]
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T 6 2 dAA FHEEr Al2=E (110) o Uigk SUEE ZAISH. B4 AAldECA, FhHE A28 (110)
2, FhlEr A" (110) o FHE weh wjgE Atel= FhHlEtE (112, side cameras) © o8] HAAE, 953
Abol= - (cylindrical side view) ArollA "AE (roof)" AAsE sy o] ® JhEE (1127, top
cameras) & XFE F vk, EA AAAEA, Alol= FhHEtE (112) 2 HWA WXE wjd" 7

(112) & 7H4 &+ AL, ﬂvﬂa‘rg (112) 9 Ztzte] ool AE (114) &, X 3 T X 4 oA ZAE ﬂ
Heks (112) 3 o]l 5o W ol dxdnk. 54 AAdEeA, & zhdzt (1121) =, Atol= 7hv|

(112) =HF-HeJ oju| A&} 75’% g 5 Qe 9oz B (upward view) S AT £ dar, T2 Q8 AREA
= 3D vt s #E u 9 (Lpolrb AREARS] Ft §-, HE FOVy o of#iFo o] g WelA otdf) & &
T At . 54 AAjdEolA, Fhviek AlaE (110) &, 9E 7HETE o}Ur olxel & shvlEtE (1121), e}
7} olel S 7171 e st ol wie JhHlElE (bottom cameras, PIEA]) & Eghst 4= Q). A g

m&o -E

oz dH|2A, Alo|= FHalEE (112) RFREQ ojuxEL & Flz} (112T) o vig FhdgtRFE ] o]
Aed 239 4 i, a2 A AHEAE 3D Y E #AFE ) o WEgelE B F ok (F, §, 4,
TE olg). EA @Alcﬂl oA, Fhe e A 2" (110) S 2 ) o) ate & FhHEE (1127, oS So, ~Hd L
239 A4S AT 7 A FF5 E S 5 g ) & 29 5 3, ARV 3-D HHeE B
HA e ST Be w5 AR 3-D A4S @A17I7] fE, © ghHEkE (1121) 2H-E 9 o|nA 5o
AE & . 2 A7 BEA @ gidEtE e 54 uiE giEES 2E 54 JhE AREES =AE
3 Awetrle s, 2 A dole AEe B shEE Be 4o A by FhEES Ze 999
Ajek et Al='lES AT

EA Ao EddA, & FHdEt (1127) & 3k o] Alel= Fiugts (112) 9 &4 AlA (FOVy) £ W3
k= AlAl (FOVy) & 74 4 k. k4 staAl 32 ofya d& =24, & Fhdel (1127T) ZF-E 9 o|uX 9 u}
2% oz FEe s (112) 2HE oM 59 AHE 10-30% WA 4= vt = 6 9 oA, 7+
H# (116) & & 7helEl (1121) ©f FOVp o Akel= Zhde} (112) ©f FOVy 7he] o wjsie)] sfjgdgct. 54 4
Al gl A, & gkt (1121) = e 2 Fors 7H 4 vk @Astax o ofdal dHEA, W
helEl (112T) &= oot &= (fisheye lens) & ¥ 4 9, & ZhdlEk (112T) 9 FOV; & 140 ° WA 185

He U F Atk B4 A5 A, FidE Al=" (110) & Alol= FhdgtE (112) o MEE x3d
R, g FhE (112T) & ®338k#] &S § v, dAsux g olyx delzA, 7ivel A= (110)
140 ° WA 185 ° W9 Ul FoVy & Ze Alol= JMEtE (112) & 88 4= 3lal, Alel= Fhv

(112) & & shiete] o) § glol, BE ®i= thrite] 360 © AA HE AA }E% F4E 5 ek, 54 A
Aol = 7w
]_

fo &

>~

oA EoA T3l = 6 o ZAlE wie} o], JhdE Al~" (110) & 5 (112) 9 AE, voprt
g ghdlEl (112T) = E@f‘% # ATH. B4 AAdEoNA, & M (1121) & il Al=" (110) 2
e Fhelelrt gl 7 (110) o Hl&), Alol= FHErE (112) 9] %i% FOWE 71 ¢ AE

T vk @As A e obyal dH A, et Al&E (110) 2 100 T WA 160 © WS el Fovy & 2t
= Alol= FHEE (112) & X3 4 Utk (4714, FOvy & & 7hdlgk (1127) <] FoVy ¢F W 3gh).

mg&',

:g
u@

£ AACEdA, & ghdEr (1127) &= Fhdlel A28 (110) 9 4 2Ad X9 4 a, =
TAE wkel o], & FhelE} (1121) &= Zhdlgl AJ2E (110) 9 T
ATk, FAstLAL e ol dHEA, & FhdE (1121) & &3
& Alol= ﬂnﬂ 5 (112) 7 o §<2 oHds AT + S
o] Atole FHEE (112) & Z+zb, bt A28 (110) o 3 W] #APst cgdgold (114) & 714 &
9lal, € Fhue} (112T) o] QejdlE oA (114T) < gqlEo]AE (114) o dis] dgH o=z Aud 4 gl
T 6 9 delA, Atel= FhHlEts (112) & FHAoR Ay, § s (1121) & F24 9l
(1147) & 7Fch. 2 A7 54 adEs, gl ds, £ AAES 2te 54 ¢ sHEks

FHlEtES Fuls 54 shdEr A2"ES mAEka AWer|E sk, B A el Afte widE, 2
deo]HE, EE AAES ZE do9 Age & shEtsd oo Afe oA shgtss e o

P

57 & Fhd A2E (110) o FHetE (112) o g3 A E, o3y ouA 5 dAIH0 AEE =A%
o 54 AAJdEd A, n el FhvilE &S (200) I shube] g Fhelel (112T) & RE Fhelek A" (1
= Y] Zzke] =Zeglel sl 2mtl e olmAES AAT F Aok = 7 o E=AE onAEL, X 6
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[0071]

[0072]
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A AL, Zhiel AlaE (110) 9] 2n 7He) Alol= FheiEkE (112) 3 & Zhdlel (112T) & o
AL = Ak, 54 AAdEAA, whe &S5 Avizts (112) 3% whe = shdeks (112) &, A

e Ao] mak v EE WAoo w wdd 4 ola, aw ) #5 e ojnAE (I-L1
3 3 e} o AE (IRL WA IR o eWech. = 7 o oo, 2w 9
5 FhiEtEe] ovAE] & Sl dgsta, oW 95 (210R) & o]
5 ZhilgtE ] Olﬂw—‘é—-ﬂ Otﬁﬂ"—s}—t— g dddtt. dAsaA F2 ol dHrA, ofd = It
Hets (2 2 3) &, W A4 (210L,5) & Z= oA E (I-L2 2 1-13) & Z4Z AT + vk = 7 9
el A, olwAl (I-Top) &= & Zhellek (1121) o &l A" ol Aol aldatar, ews] 49 (210T) 2, Abo]

I

A
=
=

= JHEE (112) 2R orXE9 dF-of WA=, oluA] (I-Top) 9| ¥PZZE x| F-ito| dlTFstc}.
ER AAGENA, sl ol Alel= FHHPFE (112) B2HE ouAEx ¥ olux] (I-Top) & 2EA

(stitching) 3}7] ¢18 ¥ 949 (210T) o] o]&= 4 v},

54 ANASeIA, 27te #2 Az onlsl de] (2100) o], o] BlgaE £ Fe (112) o st
omlx el WAL, 747ke] $3 shviel enle 9o (210R) o], o BgEE AF AAde (112) o o
Lol ofulA el A %MEJE%, 42 9 95 AlgE (112) o WMAD 5 A = 7 o delA, onAE
(-1 % 1-12) o) 203 99 (210l € olmA (IRD o dlgsi, 2= s 243 ses (L1 2 12)

el ewgol $5 shde RD o o8 AARG. FASA, oAE (I-R2
(210R,) € olvlx (I-13) o thgsban, 12 Q18] 7ehs (R2 2 R3) qbe

2R3 o oMy 9o
Blgle] shuet (L3) o Al

to

el 3tk 54 ArdEddA, 18a FEEHE vk o], 1U1X1 EAES AEsta ~ElHHE ov|X
(stitched image) & AA3I7] A8l 2 719 oln|xE5 ko] 2W# 49 (210) ©] o]&E 4 Ut} FrHHo =,
o2 Fhelete] o8 AR e o (210) HEgF AEFH X 1*011*1 o] gd 4 AUt X 7 o oA, o]
WAE (I-R1 B I-R2) &, 1 F oAEe] W 49 (210R1,) o AR SAE] AHox A 7]x35H4
2E A" 4 Q. FrHHo R, onz (I-12) & 593 2¥3) 9498 x3se =z, ovx (I-12) F3 ~F
A ZR2AZ A o] &E ALY ouxE (IRl E I-R2) o H&¥= 2EA Z2Ax ASAHS HASH] 46

[e)
o
$9 k. B A 54 ond 99ES 2t 54 oMASS AARES T4 54 g 429
& wAsT AgalE s, BoIAE Qe 49w eng 99Ee 2% oo A3 ovAES A
S A< H

AsEs THE Qoo A3 et Az

54 AAdEedA, it A28 (110) &, olvA] ]9 EE*—.“E%OH EHT_?} ZJE% g53t7] gk sk o)
o flz AXNES T ¢ vt PR FE ol U
g (110) & 7HeEE (112) Ato] e Ao X2 + dok. 54 ArdE ]H, FHEgE (112) ¢ FOV W
AAH eBAEZ digh g2 A (depth) HEEF AAs7] A8 2= A4 (depth sensor) 7} o]-&2
ook, AR e olya A=A, FhEr (112) 9 FOV We Atgho] hlgl AJ2® (110) © ZYE
tieF 1.5 HE "olx fxE A (i e LEAEZL g 4uy "olA A= b)) & AAs7] s
B AXM7E o] 8E ¢ Utk 54 AAAEClA, W& ARE 4 5% (triangulation) 7)ol 7]Zste] 24
Ad ¢ Aok, st e ofa dHEA, 2 R oo ZHzhe] JiMets (112) o o) FAHE 2 i o]
g oA ES, FHHlE Al=E (110) S2FEH I oHXE U SHAES ZuE ZAAsy] 8, M 5%
ot #4949 ¢ AT 5 HAAAEolA, Al Al=" (110) & 7% #F (structured-light) 27
= z3te] #AFate 94 AME XF8S 5 vk, Atz e ofya dHRA, FE2F F 3D
zAdE 749 F g9 (& 5o, #olA E& LED9F & A9 %}%QEPP—HQ AE 3 (sheet of
= g2 ~Ezgo]Z 4 (parallel stripes of light)) &8 W (scene) & ZHE 4 Y, =1
T 3 oz Qs dAE AL AbdE Fo ojn A= FAEH (dE Eol, ‘“\1 g1 Fhe et
&), FHelA LBHAEES] AgE AAst=del ol&d & Utk §A AAdENA, FhHe Al~¥ (110)
o
7

=2
o
o

_1

(time-of-flight) 7|&ol 7]%3}e] 253t H,jl¢ ANZE Z33 = 9y, QB AEHA 9

7k T
dt, F Bah eAEAA ot Soletdd aTHE AnomyE A48 4 Atk B AL 57
PAoz A 54 Us ANES APEIlE shh, B INE 999 489 PHom ek ge
A 9x ANES AFan

54 AAdEAA, g AME i A" (110) &F (dE &9, 7MEl Al=E (110) €] 0.1-10 "]
W) o YxE eHAEL #3 Wlx ARG ATY = Jda, 2EH Z2AAE FPAT7] Y8 Ha FR
7} o] €4 & ot} FEEH= vkl Zol, I (scene) 9 AW EZ (geometry) & AAbslr] $8] =E]H =
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[0074]

[0075]

[0076]
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ZA2E AT JHFEZRTEY SHFE onAE Fte] FHEAFE o8& & Urh. Hx AAE o]EFo=
A, ddol AWl F2E FS 7R, s o] FhlEtE (112) ¢ FOV Wl &5 AoiF el g
A7 A4 4 vk, 54 AANdEAA, Ha AAN ARE ouA| 9 Iy FiEe] W FEEENYH 5§
Hog ~yA"E ¢ AT & F Advk. FAFs A F2 ol deElEA, ke LEAES W S HAET}
U2 AEAE YA AEE= Ao AW Aol d (segmentation) 2, ©|H|A|AAN LBAEESI} Flv|
2 Al =" (110) 7ol AElE nE$oed Ptd ~HA ARE AT ¢ vk 54 HAAdEdA, 92 A
AE . A28 (110) ol 7h7te]l $iXl® LBEAES] oA IRE AFsAY, dFIAY, Ee gz
(varp) 715& AT & Ui, ol& 2HAH oJuA o)X cHAES AUYS FIAN7e 2345 &5 F A
ot g5t aAl e ol il dEEA, QLBAETL Jhvek A28 (110) ol 7}77}-‘% A (A5 59, 7HvEt Al
2%l (110) 9] 0.5 =Y WellA Algho]l F3at= 49-)o] LHAES] AgEs Ist= 2 2HAH o|u[x]9

A A ENA, & A= FhEE A" (110) o oA

daF FEs AFAIE aFE FE T AT
A Je LBAEESS { (view) ZH-E H)

Zhelet Al2~® (110) o wi$- 77k Ae= 4AF
o Ab &) & o] ZRAA Fetel AAE 4 Ja, 12

S AT F vk FAFA T2 of Al A=A,
2 So], FhdlE AJ2=® (110) 9 0.1 =g U

=
enAES} PH| HE WA g

SolA, hlet AxE (110) & st ool A9M Adess EFe 5 i, o714, 94
= A9 HY (2 Sol, B 0.8 m WA 14 m e B o We suleks el Ak, 57
SolA, Mo Fhehs duAle] mgd & Qw w= AAF sle (g Sol, shue (112) =
A g b Sl A% (lorlight) AAAE 40 ol dahe %e
A e ohla AelEA, A (112, 7 Al HAskE AL S 98 o Hskel, Fbleh A
(110) & g b} ojake] Agln suetss Ega 5 du, AF AgolA ofn
A7) 919 Ak (112) o A8 AMeE 2 esl Au oludtel AWH + At WAHLA HE of
Uz ge d=A, Fhee AsE (110) F1e) 360 © el Hol AAA ouAs
o4 el MES, s =8 (110) o ¥ake
et A (110) o Fhlgts (112) & 7hAlgel wzke
A 5 Atk B AN 54 G mE Ae)d she
S}, B AAE Qlele] AEe A mE A9 A
o

54 ArdEolA, Fhee Al2E (110) 2 7l (112) 3} Aeldh

=4 e AsREe EAe
5o 2E Qoo AGH A A9

o rlr

£ 274, ¥ H FoV &zt A

= B

= =

S oA ES FAHE sy ol HE MEES 29 4 v, e aA 2 ofa AHRA, Fhv]
B Az (110) & FEEE woh go] AulekE (112) o) AES ¥ia 5 2w, splg 42" (110) & &

ﬂ\ﬂ]ﬂ% (112) ¢} FOV Bt} B B2 FOV & 7HA= skt o]/de] of¢h shvets e 2H o233 Jh

P k. BR AAGEA, o Y FOV & 2zt BE M aES, 79 Mol glaxe] #
o, 8)& #HT gz}, JSE (112) 2FEHY AAHE ouXE] 4

ER AANdEAA, s (112) & Aoz F& RV =

dd  dar, ZhEkE (112) 25HE s E ojw|AEo] AFH o

g =

(wide-field reference) &, © 4 FOV & 2t

(o -
ol
o
2 m°*'

g0,
SN
o X
ki
ol
o
oid
o
do
=
ol
p
[ -

=

A e
: 30

Y

aft

o

4 -y
30
v}

AleEell M, ZhlEhs (112) & e 180 &= H= 1 ool 44 AAE AAT + %E‘r. g etarzt
< ofya deElEA], Jhdt Alx=gl (110) 2 diEf 185 ° o] FOWWE = Zhdlets (112) & X3 +

54 AANENA, Ak ALE (110) & 180 © o] FOVE 2 AdetE (112) o AEF 7
PlekE (112) o S8 QA #7h AR 5 gomz, e A28 (10) & § s (1121)

oo [
o ol
i1

)
1

)
=z
Ny
it

T
oy =T

5]
ob
RS
&2
o
¥
30
O

54 ArleEel A, Fhlet Al2=" (110) & s o] ] ofsh JhdletES XFqE & i, o7]A, ot 7
g Y2 FOV (& 591, 180% o]%9] FOV) & Z& 7HdztE 72 & Aok, eAstaxt &2 ol Uy
24, Fhelel Al (110) 2 Zhdlel b (118) o F% X fA1d 2, 3, & 4719 oft 7MMgtEs X
&3t Q. ARt T OM U2 24, Fhel Al2aE (110) 2 ot FhvetEe] s o] %
E (& o, 479 ot FHrlgtES 2 79 HEE F4E) & 3T 5 ). & Fo] ot FhHlEtE 3-D
oA LS A EE A F 91, S&AE (IPD) o W&k i A3 1HE (10S) o= 0174%_
2 7he] o2t Fhletes EFE 5 Art. 5F AA G EAA, ot eSS ke bt A2 (110) &
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D YAIA] (stereopsis, o o], A2y 3-D %9 A7) =
(image sphere) WF-o $1X¥ 3} o] o] 7H FtvetEel di&& -
54 AAdEA, Frlet Al2" (110) & Ao F2 FOVy o w2 FOVy & Ze 7hdegts (112) & =
& ¢ vk, AR F2 ofya dHEA, FEE (112)& FHET FAX0RE O S AAE AT
v W= (dF 5o, vAFA B A= (astignatic lens)) & 7Fd & vk, Atz ¢ ofi v
dzZA, FHBE (112) < o=k 30 ° o Fovy, 2 tigF 180 ° 9] FOVy & 7HE & gtk B4 A Sl A,
Al o2 F& 34 FOV =, 39 wgor dggor ve dasds z2te AAE onAE AT +
! e d=-ZAm ol (lens-
calibration) AXo] Hojx AR V|ZdE EAE-AX Z2AA 28] B (reverse) B & AUtk EA
HAA Sl A, 2 BEEde]l ey = A2 A e ey wEY danys AlAske ARG
o 5284 ZEAEA & vk A T2 ofyal dHlEA, ojuA] daeie] FE e F (A&
D2, g 5 e b (112) = Ao AAdedA &

ot
i)

o B

54 ArldEolA, bt Alz="l (110) 2 &3 FOV 7}uﬂ S (112) 9 2 7 o) HNESS
Ak, egstazr e ofya e 2A, FhEE (112) 2 30 WA 90 =9 $2A 2 34 ROV
Atk 54 AAjd B, FhdE A28 (110) & FhdEts (112) 9 2 7 o] NEESS X3d
A7, AEELS 7I2FEd 4" 5 stk (dE 5o, 7HgE (112) 9 shue] AE
(ring) ©] t& AE fe AXH). 7HzE (112) 9 74%@ AEE oA 59 & (ring) & PBATE
dE o daL, A7IA, Azhel ¥ WEFow 360 &= HwointE AWt A wEke s Sk FOV
E 59, 60 &) & ANT 5 vk, dAHsuA FdF ol A=A, JhdE AlaEl (110) 2 Fhd]
(112) ¢ 37Hﬂ NEES X238 5 AL, 974, Z47he] sheEtes Qe AEES gk 156 & oW s}
2F 659 FOVy & 7F8 4 itk shllEbs (112) o 724749 AEE uald=oA Aoides ve iy
T

-
slat, zze] WomREel 1 onxEoe] Agslel shwelvl AA (full panorama)

U gy

N
-

ol
X0, mX

e

l[‘

i

AU
Mo & wd £ -

d

(110) & B5e) shebs (112) & £33 5 a, o714, slets
(12) & 2o 02as B ARAA 24 B & Ak TYF2A F& ohin A2, Sl A2
9 (110) & 12 79 FEES THE F 9a, oirlA, Feks Wt £RA ROV 5L RS v
Gof 360 & sheeobs BAT + Ak 54 AAASIA, AAGE (112) o LelAAE (114 of 5
o B AL (17, AL ol AU A (10) of ¥ (18) 9 F) e Aol AL WA i
detld & ek, 54 AAEANA, ks (112) & 3D oA E
2 AANA Be & da, oviA WA F 2EF mE ATY TEAL Sl 3D avbh 448 Ak
O]

Petaa e ox QemA, AAA (steropsis) F AlEeCMEI] 18 EAE-AA ZzAlgo] olnA

54 AaldlEelM, FhE Al
K

B4 AAd A, AP el A2} (calibration procedure) 7F ZHEHE (112) H+ 7hdE A28 (110)
of 284 + v, A TS ofa delEA, Fet (112), FhelEt & (200), T FhelEt AJ=H
(110) & 24 3§ 24k (production tolerance) ZH-E 7]1% XA (positioning) & FRIHE 9
HE 7H g g, ol dEES WS B o|uXEe] ddE 2EAS aiwfsty] 9 A Ey
old Axprt o] &d £ Utk 5A AANdECA, el (112) EE= hHE 8 (200) o] 1A e Qo]
A oeu LEAE THAE e AR 98 AEye)d ") o] &d , AAE oA Eol A
<ot oy AL oA HA EF HE TAE-A ZEAA B wgd ¢ k. hgetazt g
ofa A=A, Fhdet BE (200) & 6.5mm 2] ICS & 7HAEE AzE & 9 LR

ZhA e 4 (200) ©] 7.0mm o] ICS & zte Ao AA=

o) 77
Sxal

9 & ek, olvlA WA F EE ¥ 4
2A 28k @, Fhek 4 (200) o) 1CS %k 0.5m o HAAS B ICS 7 wAR ek (8 Eol, 0.5 m
of hgstis Aol ks (112) % shipel s WAL el Eel 4849 & Ug). BAFuA Fe o}
Ui e d2A, e BE (2000 & AR A HE (2000 el FAR 30 T A4E 4AS AAES
Azg & Qa, Andeld Aao s, et B (200) o] AW Fhek 4 (200) o ohs 20 © o] 7
£ A4S 2 Jlo® A4d & Atk olmXSe] PANE ok Bt TAE-AA WA ZeAlx o,
o AE (2000 719 1 9] 7% olesk wAE 5 Ak (F o, 17 3] hgsE 22, st o
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el ZhEs (112) 258 AAE ovAl=d 482 & A5).
}_

54 HAAldEolA, Fhrlet A= (110) o] AZFHAL vhA Fhdel A28 (110) o] o]&5 7] o]del, F7]4<l
74 (dE 5o, mie) T A9 Ak dy Az tA o AHeold Axrh hHlEt Al&¥ (110) ol
AgE & vk, dAstA e ofy il dHEA, ATHA 2HA ZRALE BASH7] 919 ]U]Z] WA 5
¢k FhEts (112) o AXEH gddeldEe] ¢eEA A& F UEF:, et A=¥ (110) & FHE 7 X%
3t7] olde Argold HAE AL 4 vt AstuA T2 oy thE d2A, &% W 7} ]E]r ]
25 (110) ¢ =3}, & 7AAA 4 (dF 5o, 7t Al=" (110) ©] o]F Fo Holx= A5) &
Ak FHlEE (112) 9 MHJ@E‘%%(mwh@mm)ajﬂ@aJ]%ﬂ‘ﬁﬂﬁﬂ]ﬁ:@$47MH}ﬂi%
(110) o A&4d & Uk, 54 AAAE0A, AYHHlA Ax7t #d=d, sheats (112) Ev Fhdz %
£ (200) ¢ ZEEHo]A o e dolyr) Fhulet A& (110) o ¥ wRele] A4dd 4+ Adrk. & N
A7 B A ER 54 AVIEdd AddEHe 54 AgEded dAaES AWstrlE s, I s 999
ek AR oo AFE A7 4 §QL dejo] A3e AHyold AAEE g3t

EA AN EolM, FhHlel Alz=E (110) 9 FHEtE (112) & 599 35 ol &3ty Aglugoldd 4= Q.
EA AAdEM, FZ Z2AE (wide angle projector), Eé‘,i oo A, e ol AU 22X E
HE o Fst AP eo]A 3l (optical calibration pattern) & F93l= 2]ZHEH (reflector) & o4&

sto], FodF A B ol (projected-light calibration)o] AdE 4 A}, szl 2 ojya dH=
A, 23 EUE A FddE Agrdoeld Hws A Ysl delx Ho] 3" AR (diffraction

grating)Y} A% w8 (motorized mirror) o <3 WkAlE 4= giu}. Jhvg} A B Hold I EHES AAs)
7l 93, T #eld #wloe] FhelatE (112) o o& olwjdd 4 vk, 5F AHAAdEANA, AEHolA
S A7) ‘EI:“OS];]'7] At FE ALY (B o], #HolA, v, e AR =, AMEFol] ofd B%-

ek AR HY (118) Som SolsbEs JAsE & vk 54 ANdEdA, dold was Aeu
o4 e FYa| HoH BRI R HURES FHY S Qw2 Q3 Aele A
9 (110) o Hol@ AeE (112) o] Aeneleldd & Arh. 54 AAelEe|A, Aejn

FYA1717] 918l Fhlet A2 (110) o] Alojdelt #§ EW (spherical surface) Ul 918 5 vk,
BN 54 R Anudeld AsRES A9slE s, B A Qele 4% g

N _

g Fgd e B ol
}\]/\Eﬂ%% /g-xé z;;l.r/}

54 AAleEol A, Zidlgt Alz=dl (110) o shEtE (112) & 54 EE 744 Z2AAY F2E5 o] &3}
o] Malngolds 2 gt HAsuA e olym Az, W m= O wak tulo] sl e 7|AA A
gudgold T2 JheE (112) Abel B Zhelel A28 Biy (118) Wi ool Ad &= Sl Zen
ol set, olgfg =ul4 AryelE e, Jhelel Al2F (110) o sl defxl §x]ol 71A4 ez x|
T . =24 AypgelgEe] hlgs (112) o o8 ojvAE 4 la, A old AnHES 24
sk7] S, AR olvAEe] dE AW ED (geometry) ¢ HlaE = vk, 54 AAdEolA, 7]A4
Ag]Bold Hulolie= Jhvilel AlAH (110) S2HE olAd" =4 dntelxad 4 Sk, Agstas e
ofar A=A, <o|y-of Zerold tutolia=, A old vnfelze] tis| il AHegk fx T

2t Al2E (110) o] Fod & A= sk 7R QN RlHERE, dFHor dAAs= F 45 (internal
spokes) = 7Fd 4= v}, FAstaLAL oFL ofyil vhE o mA, 959 A Heo]ld U >
5 (110) o] ZAejHeold Hufolze] e AasiA A<D = A= sh= Gt AMese 2FS + U 5
g Al Sl A, Aereold tufe] o] Uiy e JhzkE (112) © o8 o|n| A= 7 ] =
=a 7H = 9lar, AgEeeld viage] AAE o Ao Y|xste] s (112) HEi= 7 }Uﬂ?/‘r A= (200)
of Azlugold sEvEEol AAd = vk, 54 AAdlgelA, ek Al=E (110) & H
ojzel uiy- el AjHeold HHE Fdshs Ao ojAseE 9T 4 v £ 7H"17} 5
Beo]ld ANx®lgs AWyl s, & A= dole HEd = Agueold ANadas 44

oxl
>
>

5ol A, Fhelek A28 (110) & 7heleh A28 (110) 9 < ¥ s o] el ZEANS
F ook, FhEk AlsE (110) & bl Aleeg) (110) o 95l $1xE bt ool EEAAE}
= vk @Astaz e oy deEA, s 1@@ (110) & 7hellgk Al=8) (110) 9] i
Holl 1xE 3t wg TEE-QE ZRANS (120) & 293 5 duh. Astua ok ofyar

2 24, s (112) & USB & 53 sht o] i%E—OﬂE ZRAA HAE (120) o AES 94
F Atk 54 AN BN, TRE-dE ZANE (120) & JHiSE (112) 9 7] A6, sl 4o
A A, ofuxEe] A= (cropping), HIHLEe] 1=y, onlx] HolHe 4%, Ex Yo sl dEs

i=)
5
i=)
5

5
5 it
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S 4 ek, FAHLA T ohn A=A, Fdek AxF (110) & AEE (112) o AR, 2]
oA WAE, A A A, w2 A deleld 271 Aads Al e 4% 93 A4
A7lE YA TRE-IE Z2ANE (1200 & EFE 5 Aok 54 AAEAA, e Az9 (110)
of Agke TEE-= T2ANEY ASE shdet A28 (110) W AbdEs (112) 9 Adel Holx dx &
&3 % 93, vobt AEtE (112) o o8 AASE e el dolErt Afe]ze] Hojw AN F&H
S vk @stad g ol YelwA, Zze] e (112) & st olge] Ag TRAAE (120) o A
AT A & AN 5Y RHen 59 xRAEl AT Y bl AagEe B 1Y
e st B OAAE elel AR BAo® Qoo AR TANER AZIY Ao AFW Avie A
uEe 4ge

4 ANAEN, sht ol ZAAE (120) o s, Fhet stebEE (A8 Sof, W, B, A9,

2, slol= Was, A, 23, E= R 44) o AsueloldnAY, AeiHAY, WL F Uk,

AAEANA, Zhzte] Fhdle (112) o Be Stol= Wz Mg, 2Aze] e (112) 7 4

n= T 3
AAE Fheet (112) E, f‘L 7}‘71]3} (112) 7V B % Els
N 7 2t E /BL 13+ slolE Wldx HAS 7hd .

g AR50l v A 13\4011Jr7<] BEE, s} oo Jivek debvy
Atk Gt e ofyal del=A, Fhdet (112) o AlRlely =& AL, skt o] G FhH)
(112) o] Aol dF 7]%2F F g}, dFAsax & ofyil e d=2A, ®

HH, o] WY (image banding) °lv} FAA% ~EH P& Hislaelr] Hal] ZEAA (120)
FhdetEe] t3 dAE] FUIT & (AE B, AAHI} ASZ JMEE (112) & AFI = 7}‘?1
(112)) © diaivdF AA HojuA] e3Al B & vk, 54 AAdEelA, it 23] Wste] 7]1e
A= 2EH dHES #HA sl7] S8l AErE (112) o =23 Aol Fad2 f4E 4 vk, 53 AAl
EellA, *‘ﬂﬂ lﬂ% HaA7IE 2E ¥e 7 e Y WS A A= (depth of field) & A& 3t7]

3 ZFlEtE (112) & F49 NS 2= A9 5 Jdvh. B A7 54 o Aojds 54 7
JJrE‘rUlFﬂEi Aratr]s e, 2 A o] AFe WA oR Ao 1ol AFe siHzt sErHE

& e

=

)
X
o

54 AAdEdA, dxd ZaAxE shE (110) 3 she] ZRE-QIE ZzANE daw & 5
Ao] TRAM (120, @do] F:o] = H4=9) ii*ﬂ’ﬂ Fol5) 7t B FidEtE (110) o <)
T Uk, ZRE-Ad= ZR2AA (1200 = 7HEE, & FEE FJA IEE (Appllcatl
Integrated-Circuit:ASIC), HIY] ©leo]Ee] 4%, W i
ZRANES o8& F Ak A ZEAA (120) & HE &
ZAAM A A == ALY F28 (lockstep) 2
T Alo] ZRAANE Eol7] B ZEE-QIE o
ER 7158 ¢ i, 54 AA
11]% YarE 7, dde & ASIC o F
(parallelize) 3}7] -CH%H =2
ATk 5 AA

o

o

PR

peci
X

o
oy

_|>i

Q

l
o8

il w

g

2
2
)

= of
__>|‘_‘,4
2
Gl
)
offl
i)
al
%0,
H
t
rlr
ofN
o

<
(]
LI
)
i—’a
4
al
pass
u)
[
o
il
>,
il
2
R

A

HU r
>
OH\
ol
o
rlr

sy
2
é
2

o
[o
_Ii =

u Fhd el (112) o s, A
= Mfﬂ o‘l‘oﬂ %Ei% ﬁi*ﬂ

L4
;3

(120) & Z=A W =24 *Er‘ﬂﬂ
ZzEoA volHE SA 2E® (stream) & 4 Ut}
(decentralized storage) 7} &89 & 39lia, Alx=® {3
trlbutlon) S el 2Bl AR wyEA Z2AM-24 2EgA7) olgd 5 ).

S 2 yo g bl m
n;lg H ¥
R
MT o
it
_IZii
>
s
I ol
N, o
i,
[
at
k)
N
l
ML o o o [» o o} 2 °F
o oo Ot N
>
o

w

S AAdsolA, ZE2E-AE Z2AME (120) 2 oAl dF
ATk dHolE AE2 dole] At vy A e ol&d 9

5 AAAEAA, ANE (12) & 4 DaALE A £ 2o ol A AR eedeleld (19
add BAT AL £ 54 AR, ol aREE AR RYEe 2y Guado 9 ¢
2

SEE QEold §9 HelBEE olgale] wHW vk Wstun

K
=y
i)
=
AL
|24
o)
2
2
i)
b
%0,
jﬂ
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ghe olya dd2A, vx=z}vl g® (panorama leveling), ¥W}FYIE WA (vignette correction), WX A1
g3 wA, solE WlEs WA, _‘:% wAgH wA, EE FEJE HAL ou Ao AH AH&H £ Ut o
wAow, kEoR QI A e BEA Wb dojur] ojHe] omAlE eudeds e g i, olE 7t
ARl WA ofHHME (artifact) o WS AFAAZA F vk, F7HH R, A Mo % (edge sharpness), &
A &, T ﬂO]E ““EV\E FgAZ = A ago] AE ¢ vk, 54 AAldEAA, olnA 9
4 = Aol 8= 4 k. 54 AAdENA, s o]l o]ux] nA oL}t

oz

488 olF, XEE-AE ZRAAE (120) £ oMAE GeAEA & AT dAGnA
BoAdAEA, TRAA QA ANAEY TRA2E 0§t R nik:, Y ouAst e aEY
juy

= ’
- 5A AAdEedA, F5 2HAS A6 olgHe ARy ¥ =L

o Ay o o o 20 T >
[}
o
o

NESL APAIE Ul Bgol B & Atk

54 ArdEolAl, sh ol ~EA A
2AAE (120) o 93] JA=ZLE A=
(110) o 93] HAAzre= FHAH 360 °

43to] o] Yl (Ethernet) WEHIAE &
AEek. 54 AAo 5o A, o]nA|

B oEE qlele) 4 wAR A

&2
Iy

30) 2 Fhelg} Al2=8 (110) 9 kv o] ZRE-
d . ded B}@r o], 1 ouA S Fhvet A
Qo Hed & Atk = 1 9 delA, omAE2 TP &

I

L
[
o
o,
R
el o m fr e o B 4y oy 2 T [H

%wm

ZRAAE (120) EFE 2EH AAHE (130) A
FAAE (120) 25E 9ol Ajet Az FaE
. staal §H2 ol il U RA, sh o]t
(& 5o, =7 -°4 OM l% (I-L1 WA ILn) & 259 g3t
A =)

o_}’_, mlﬂ it
e, flo
LN
rhu
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o
o
O
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w
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o,
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Al EelA, s o] 2 AW E

discrete) olH|A &2 HMEE F418 4 Qi1

C A%oly gAaZy ol od wale] 3-D Zee
Aw(130) &= Zhdlet /\1*%‘ (110) © #= 7+
. ZEA AW (130) = n
T ATk AL, 2=
Al X

O
;A lﬂﬂi 3-D olH]x|9] & my9dS AAET 5

E-dE Z2AME (120) Z5-E o]
a OVL oA &S ~EAT 4 9]

—~ o
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K
fo rft
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7

eamless) ©|H|X|E AAE 4 v}, IA
A (scene) 2] A LWEZ (geometry) &

ol &3 4= 9t}. A

v, Ao Ay, B d

=
2
o
=
A
Ty
H%Hm&l
o_,g%
Lg—‘
o o
= x
* B
[‘L]v
o ol
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R
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a2 3 = ]i/ﬂ Hzg EZRA A ©
ghled 4= 9lar, este] eHElE ojnx 5o AE

59 ofite] FiEse] #A7IEnt (discarded). 1 § Z=H
(seamless) oW A]o] EH= (blend) AZA

3 Abgre] FQkak g-Qtell WiEshe olm A Eo] x2ty
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]1, shit ol de] 28 A AWE (130) & FhHgtE (112) o 93] A E Ht] Qe o
P otk dAstaat e olya deElEA, dde] 2 AW (180, e WY

2 AME (130)) & s (112) o o8 AAE dde] ojnx]Eo| el =y
ATt T 4 Q oo =AF Fhdel Al=" (110) 3 22 dy-7tuelet A =gloA, 4 E o]
eI ETE 283 T2 A~ S 89 F vk, §A AAdEdA, onAE 19

ime coherence) & FX37] ¢l vt 9] d#9] oA EL F27] (lockstep) &2 A HH AL
lth. AR e olya A EA], TERE-A= ZRANE (120) & ZHzte] Ml (112) o ¢
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rlr
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AR Zpzke] ojm Ao 3t Bl-F=
AR AR AT ghe AT 4 Qv o
(IL-1 WA IL-12) &, oW A7} A= wel tigate Bas2 s 24z x93 &
A, Zhelek (112) o 98] 24A A E:
i}° ] Q. 9 7‘7‘4 Zg Q)
. 2Bl A8 (130) &, 10 ms, 20 ms, 30 ms, =& 9ol g
¢ t a4 F vk b o2A, ~EA A
E 2B AE ojwAlo] T EE A% 4 a
Folty. odE 5o, ¥y, 40ms 94 o) F7)d thEEt=, 25 FPS
% 30) =, skl = F7] (cﬂ?— Zo], 40 ms) WellA,
g F719 4l X—i?}fﬂ & HolA sd3 E}“*E‘EE
| &, g AAl 5 A, wHoF HlE"] ojm A 5o Bt H
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54 ArdSelA, Fue Axg (110) & Aees (1
A ge ohm QemA, olnAE AANY AT WA (dF
(1200 1 72 (112) oA $209E 9e)e S8 A4
Atk @S A T ofIT e oz, A7 ZEE-dl

7] 9 BRS FAE ¢ da, vde] ARE 54 ZEE-dE ZRAXA g deeld] 7]zt A
aL, adewy, Zhzhe] ojmA] AERo] FAld AlZtsls A BT 54 AAldEdA, SEA AvE
(130) = %71 ZHde] ARbe 24T 5 o, 55 ZYY ARE Apolgo] AP 271 IQJERNE ALE
T AL, of71A, 7] Zede] Azte] "Er AR 2= oA 4 Jlu

S AAdEelA, 2ER MH (130) = SEAEE ot ovAlE (dE &, I-L1 WA I-Lm o] 24 <
SR ES =5 deRIiES Z2AT 5 . 54 dAdsolA, 5 ez ojujx]Eo] N
wd g Qlal, aeste] BE HS omAEe] e HS omAE (dE E°], I-L1 WA I-Ln) 3} Wlas L,
EE §5 omAEe] vE = onAE (dE &0, IRl WA I-Rn) 3} Wby, = 5 9 dox, o]
(I-6) = AFF ojvA= (I-5 & 1-7) 3} Hlud & vk, F7HHes, #5 oux&3 -5 ovAls (dE

o], I-L1 % I-R1) &, 15| M=o sl FgatA depl= A=A gRletr] f8l, vlw" 4 Avt. k43t
S olUx g EA, oJuXE (I-L1 WA 1-L12) & = 4 9 dolA =A% Fhdet A2~ (110) 9 =
Zhi s (L1 WA L8) of o8l Zzt A E on A& d-&d 5 A}, dsd vpo} o], 747t = (o
o ﬂﬂ ﬂuﬂa} 4 FOV =, ol2d =5 (& £0], Lb 2 L7) #] WA 7HA L, 19

1l 010

‘:‘ olo
0

e Uéf‘& oA E (o= o], 1-6 D 1-7) 7t o= o
%J% o] A] (stitched image) & AA3}7] $Ig+ ojv|A] EAE
5 o (210) ©] ol &" F Uk, 5 AAlEedA, Fhdlgt Al~
H A WEZR 3, ~EH gepulE AS 8= A 7o) vEold 4 Q.

4 (stitching) 3}7] 93 oA &l WS EA
71, Hgo] shEE (112) 25E Hge o]u
deold (114) & zt= A 1 72 (112) 2 A 2 &
bk = gltk. 54 AAldsedA, olvA= Al 1 e (112)
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o A&"E & Uk, PR TS ol dHEA, B ZZAAE 1E5E] 9
Ol X
ol

& olm x| M7} 43} (abstract) © 4 At}
A 305 oA, & 10 o delA Z=AlE nRe} o], W (scene) & FAdE FAIE ouAEolAN EAHEC]
HEd ¢ Avt. 54 AANdEdA, 54 AEF A2 onx| (1-6) ¢ ado]=AY MHE sl 342
F da, Hxe engold T 59 HolE (look-up table:LUT) & &3 574 o] oJn=] (1-6) o A&
23 7 vk, 54 AAAEAdA, B AES, 2E WY AsE o]&3ste] oWA (1-6) o iz S 23
(globally) Fald & ook, =24 ®et Aste= "2 (global)" e F7He WA FAlo "=
(local)" WS S7MA171aL, o2 diatR dl=5/3lolgtolE HH IS Hadrl. dAstazt e oy
‘”Eﬂi/\i 24 W 2YHJE (gradient) 2 540 dgst= A, 7Y, == "E (blob)" & e

I Aok, olu A (I-6) ¢ 5HEL SIFT (scale-invariant feature transform), SURF (speeded up robust
features) T ORB (Oriented FAST and Rotated BRIEF) ¢} #2 54 A& duglsS ol&sle #HEd +
3L, o714, FAST + "features from accelerated segment test" 2] ¢z}o]ar, BRIEF + "binary robust
independent elementary features" © Fxlolty, 54 HAldEAA, §4 AF Z2A e sl oo 54F
E Q1) & HEZ F Aok s T2 ol dHEAN, EAHAE (214) > HF TFS-AILE
(Gaussian smoothing) ¥ )AES] AolE Hste] AEE + Urh. Holrt, Eﬂ 15 (214) 9 ¢
A9 (212) W v 2¥E ul) o 2] g4 of o (212) o uig 2o 5 (214) o HeutEe

s
}lﬂr

ﬂ
2L~ o

o ol piet
ez B

_4

%11 & ovAsl dAHY B (partitioning & EATG 54 AAEANN, FAH oUAE (AF E
of, 17 UA 1-5) £ B5e] w4 o9 (212) = BE 5 Atk #HSIAA G oA AERA, o]n)A
B (17 A 15) &, ® 7 9 oA mAE vk gol, B & (IF o, BE HF o|MAE w& wE
% oAF) o e onAF 3@ Ark. FA AAAEANN, FAL oMAE (AF Fol, 17
15 &, E 1L A SNE ol 46 47 2ef= A 20k BN GAEL BV
ek, A%E sk gol, §4 & (AF Bol, RE A3 ApetE) o ddE AN AMGERIE oln)
A% (oﬂ-e— So], 1-7 WA 1-5) & 7zhel Fuleksel ROV kel 7k 2m9 (116) o washs end d9s
(21057 2 210;) & ARt 54 AANEAA, ovAE (AF o, -7 WA 1-5) o] eWle F4E (210,

2N
H

7and 210;4) & FAE oMAE (& 5], [-7 WA [-5) o 5 2 #5 A5 ded 5 Uk 54 2
o}

Aldlgol M, SA-3Q
=4

oM, dFE ofuA|

H 1l A=} R
ATk, W g9 (210) v FYELS nHHA & F A, ol LW 99 upge] YAE FHAHS
e 2283 ¥JAESo] AHA T2 A2l S 7AA e AS 2T 5 g,
= 12 & oA EY AAr]Fd EAA WA (feature point matching) & EA|3TF. ©A 310 oA 10 9
oo Al ZAIE wle} o], AE AR oln|A| (220) Aol F@HESE ¥JEEY JIS A s HEl EAA )
Aol e Y95 (21057) o B AHE AolA HAFoz Fadd 4 do). A A Fg2 ofya |

5 |
547 UB) & YA 98 59A AvE] £aE F Aok e 57
S

ﬂ
wEoM, dEd 5 Avk 54 AAEIA, onAE (17 L 1-6) Z7elA 543 (21AB) T AT 3
o MAE 7ol BAPE (2UAB) & vhFSE A AREA 489 £ Ak #RHuA FL 0w Y
A=A, olulAE (17 2 1-6) ko) e Aol Heh FHe) exsozy uyd & Ack. 54 A5
A, Wer FAel exgle Fbxel wES W AE £ a (A Bol, sME @ 98 Puse
(signed) 16 MEE o] &3k AAH), 124 olF 1@ = Urh. LLAGA Aol WAE AR o]
T Ul 2eln FAR AolE ZAF T & Ak

(214) & WHA717] 918 ol gHE 9o
4, A A2 (10) 9 ALAZLE GAd 2w, LA Ao
g WY GE (210, B B4 G5 A

HeFdel Aot Aol ded 4 vk #4enA e ohim QelwA, A AxE (110) o Feks
o) 9149 calduolde Amol tal nAHEE, AR HZ AWE (S o), L1 B 12) EE

o, RL % R2) 2] emgle] eld 5 Qu, fAl AEE AF % £ 7

Y
e

_25_
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S Eo], L1 ¥ RD) %o eWs] Tk dHA = ry. EA HAAdEAdA, EHHE T dsste &
A (nearest-neighbor search algorithm) & o]&3}o] 3= 4

o

[e}

el Z
3 24, A2A oy A dudFe, oA (1-7) o 2w
o 717l gl 9o UlolA AHE (2148) o

KR
A (1-6) 9 eMA G (2100 o el B 99 Wl SARE (1) 9 st s
A

£

W=

i
WAL, 54 AAdEA, ATH ol LumelHe zAze] 44 (2LAB) Fwe BA WA (search
radius) & ol§3e], Wgsh: SAHE (UAB) o HES 24T & Uk $HHIA F o A=
A, e gdee 32 ) WA wd, 6a) A wg, Ex glelel A%d WA b & U, EE 9 g
o 32x32 FA, 64x64 FA, T oo AFF Aol2E A F Avh. B4 AAEAA, AFH R
G5 A ool vigsts AR AES AL (realign) 3171 918l 23 A5l WA S 5 9

54 ANdBeld, 54-u% Axe F4E dAHES o 8% & dn, 9AE A4ses] sl 2 o

o wi g 9o Wl Bale] AgE k. 54 ANeEN, 54 Tale] oluA (a)F Fof, 16

£ 1) o FFoaiE O oz oBakt A5, WA wde] 3749 & Atk A4FHIA F opw A

A=A, A4 setE s 248 seble (g So), AA| FOV St 4 FOV) 2kl Aolst dAvkd et F

bstel, wA wge] F7bE S Ak, 54 AAdSelA, ugets A5 (2LAB) o AEd v 449

A% (% So), 34) BTk 4 995 (212) o, FAHA 5ARE) 7 :
[e)

=
B-EAE AERFE W) SPHE0] 5 WYl oA,
B el 54RES s A2® (110 9 545, 27ke] sbiet (112) ¢ 545, Agudeld
dold, = 250 doo =g 7128 & da, F7HQ SARELS dHold FxolA 719 AY w2
2= oh;}

T

EA A B, =E|HHE olux] (220) & A7 A&, 7tHE dEHEHE e ouAE (dF £,
I ¢l AN A MEEY NFEE AN 52 Fa 288 (heuristically) &
[e)

2 L

g
]
= HAseAY 2192l (refine) &17] S8 e
delxl gheet A emER (dE 5o, 7hlgE
= | gheet st EES 5A-m dAt o] &3
o] 33 (nominal) YAt LM o)L of= AL, =HEZo| Jua
114), =& 7HEt 1A (dE 5o, 44 2 s34 7 A

FOV, 2zt @® 58 (116), 7hvilel Sej<ldeld ( 5 Al
Hel 912 = vEod # JAE & Aok 5A AANdEdA, F8E e svHES B9 nlAdE
=8 A% 2F 7AH AW (group numeric approach) & o] §FoZA, & RIEHoZ HA3tH I
ATk, EA AAEA, Z42be] olnA] (dF 5o, 1-6 E I-7) o o], Hssls EAHE (214A-B) o %
59 A= A= vl F 1, dFst= Jhe suHEel tid B SAHE Ao AAeNAY 2
ZAle] 71zt o] Fold 4 vk, FFStRAL 3 ol il deHEA, EARE (214A-B) 7 Lt Aol WAL
Y Q3 (radial offset) & FHES Zol Swsted, FOV fepuy = egdeold depugrt 2A4E +
A}, FAsIIA 2 ol TE AZA, EHAHE (214A-B) I H oA FHA e FHA QAL
747y A& Aol sHst, A4 ke A -9 gerEr 2" ¢ du (dE 5], B9 o]
&3 4 & (translated)).
A 315 oA, oHXE (I-6 Z [-7) b JiHg WY (dE Eol, I A Es Hd o)F
(translation)) 9 F82, & 10 9 oA =AH npe} o], ti&ste SAHAEY MAd FEo 7123 &
Ragy mEYAE o]&ste 48" g vk, 5 AAdECA, 1 ROy mjEg 2z o5 A44E F
A FhelEt el 71 xste] omAE (I-6 B [-7) o et BAEC] o]Fojd 4 vk, W e olv]
2 (220) E FA87] F&f omAE (1-6 L 1-7) & AL dgest=dol o]&¥ ~8H JgrgHES
sRafgy EHEE o]&ste Aktd & vk, @St e ol il dHEA, I sRIHY EYEE
oA E (I-6 B I-7) o disl] Zz7]o] AE &+ i, Axtd sRaHT] E= 2o 7|23l F& ou|A &
of et 1 HAEFo] o]Fojd F Ut
2B A" ojm =] (220) o oW AE (I-7 R 1-6) & &9Al Agstr] &l omAE (1-7 % 1-6) o dg B
AEo] olFold F vk, B4 HAA S, skt o] e HA 3 T]Fel F&Fsty] 98 1 A S0 o] FolA
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(214A-B) ] &= 44 B

- e ohx dAzA, A4 JFe UHE 5IPE
494 ool Axstsolol s AW 4 Ak, B ARA, BYURNA A o]Fo2 Boly] ol
43} 712 e SAE (QUAB) o BB FPH exo] A £¥H eTANT Holokshs A
Soolth. o2 dd, A48 7Fe geat 545 QUAB) o 45 $A4 exse] Ay £44 o
ZAn Holoksts AU F Ak

54 AAAENA, oWAE (1-6 L [-7) o e RAEE sht olge] 27] 2AES ARt ol T4 5
ek, @ o

- —

7
C A o2 ofdal dEleA, 7] 2domAM, Al 1 FhE A (E 501, = 4 <49 LI-RD)
Zhlel Al2=8 (110) 9] #l o] (B & (vaw)) & Aosks eg<deeldd (114) & 7= Aoz Mg e
T AT v d2A, 7] 2Ho2A, yFo td yuA FhEt FE (A 1 AR 32 AL o tiE @
galdold (114) & Y, = (7 - 1) < 360 ° /n 1 Aoz 7P 5 9lar, o714 y52 7l Al=gle] Ho
FAsAL, [ = 20 22X, n 2 FhEt A& Fheel FEo Jierelvh. dAstaiat g2 ofyal d#E =AM,

Zh= Zhelel Al2E (110) o disl, 7helel A5 (200) 2 M=o i8] 452 A, =
dzA, 27 2AoRAM, bt A& (110) o ZhEE (112) ©f x R z FEo sl 250 gl=
(& =01, 747 09 = (roll) 3 ¥A (pitch)) Aoz 7Pdd 5 Qv

Qs

7)
54 AAEolA, omAE (I-6 2 I-7) o td BABEL sl o] HA Z2E (cost) 5 HASG
o7 AAE & vk, stz e oidar duElEA, vEste 5 AE (214A-B) o BE Y A=
712 HAs} Z~E F3 (base total optimization cost) o FE F= At & d2A, Fo st 34
HA4E (rotational adjustments) = 7F5¥ 314 ¥ (weighted rotational displacement), & E°], Z
7l %, g, 94, 2 B o kK - X)) A wdshe m2EE L S Ak (IA, k€ 7HE
AeD). Yolrt, Z7te] & §A 7k A, dE £, 8% (vaw axis) o digk ky, FXF (pitch axis)
o tHak kp, B EF (roll axis) o tgh ky & 7Fd & vk, 54 AAd S04, FOV == onAE (I-6 %
[-7) ©] H& o] BA (translational adjustment) & F T k(X' - Xo| 9 A€ Z2EE 7}2 $ Q).
Z1zke] F2 54 7t AF, dE 5o, FOV BAC thd ki, xF B o5 tid ko, R yF HdA o]Fol

=
g3k ky & 7HE 4 At 5 AAdEoA, A3 ZAEEL 7153 (functionalize) & 4 3, Z#s}

EA AAdEANA, FElxY HAs, 27 2d1E, HAS ZAES, B 159 d9Y =FY AHE ol &
st 22 A3 (global optimization)& FHTFOZH, olv|[AE (dF £, -6 E [-7) o] ~EAHE F
gltt. ol#3 HEHEL d=E o], ZH-7IEE (Monte-Carlo), 71¥7] &% (gradient descent), 7F-2-3
Heo] 23t~ WA (sparse version), v TFE A3het vy HA 3} AR5 o]&3te], S=2HetA A s
T Atk 54 HAAd S, Y FerE (system of parameters) £ T84 (2) o o3 FE AW WA
A& B8 =2d HAHsE ¢ ok

x"| [Homography Matrix: x:"

s v

- seale >

i | translate 1
Fzd A48 @)
71 x' Wy £ Eox ool ogRE o FHREEo|A; HAeEH ulep o], R wEYAE e
sl EAREY AE2HE AAE = 9 YPR & 8% (vaw axis), ¥AZ= (pitch axis), E == (roll
axis) ZVZrel] gt 3114 HAHE (rotational adjustments) ©]il; scale & ©|v|A|2] A=A L™ olar; HY o]

Xr=

[e}

kA 2 o o&] FHE AY WAL 8 A9 (convergence failure) & AL 4 Uu}. @A 325 oA, &
AAES 40% ©]’do] W & (dE E9f, ZAgBRdold) ZHE Fg oA A F£EH Ao, &= 10
o] doA] EAJE upe} Fol, EA olm |7} UF SEAY, Ui JMAY, e EHES 2osS UEd §
ATh. ol T oAM=, 1 B olu AV AEH %V ZHEC oA »AgE & 9l £ AAd &
A, e (2) of 93 mdEd A WA e, giAd EAEEC] U & FHEA L2AS A=
AoZ A3 A& 4 ok, a2y FAS-, diAe EAFAE] HA3 ZAEV dbgE 5 9la, 229 A3
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OJAE tuto]2~ (150) o] FAld oWAES &9A ~HAT F AEF I EH nfaass AT
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T AL, FHHHES o]ty HIME E3] violyg] o|mxEo] AAd =R SE ¢ Ui, &
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A ATA HlolHE ZEAY ZEA] 2 eve, AEYL U, Ex Kk QU Q); ATE ME AEHE
(& Eof, vka= deoly, daed deold, wd Heoly, £e 79 d&vHE); Be 259 499 =%
= X Ao = 17 9 delA, FHE ZHolY (142) + HHL ABE 2ERE (1 WA N, 2HL A
B 2EYHES (1WA W, 2 A8 AR (1 WA R) & 298, 53 AAdEddA, 34 2EH g o
del ere MBE AEYSE shu o] HYL MB AERF] A7 g7]skd o itk dolrl, oYl ¥
A AT HolE = st o] ere ME AERSERE 360 © eyl ("MIEE ARRE (surround
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SolA, zEEl x5 3-D H|
=4 Wr A oluA] HlolH &
150

A e i g oHYe &
sk, HiYe 2EYA g k. 54 AA S0, SEeldE Hulols (150) & v H S viiAs
& MEAY 2ERoRAN AT 5 o 54 oA ZEdes Fad wet 7&*%‘ (retrieve) & < 3lt}.
= AA7E 54 AEHES Be AH 2EHES e 54 @4 A2EdIES Bk AWl s, &
Al el Ae AXUES e HH AERSS 2he oo A 94 AE-dES AN

= 18 & A ~E™ (composite stream) o2 FEIE oy (142) & B E=J]~Y (broadcast) SH=F
TAE A ZHE AM¥ (140, content server)E AT 5A AAdEolA, FHE FHolW (142)
S 2t 94 2ERLS FHE MW (140) o o] FolAE tnto]lx (150) oAl 2ELd 5 i (oA
W o] E-AFE WA o 7)) Fglo]dE t]nfo] X (150) = 1 2E¥YS A (unpack) 3te] £ (comprehend)
AT FAst A T ofy A dElEA, & 18 o =AE HIWHS fholH 2EHES HEC|AHE)
el 8= F i, A7IA, FA 2EH (A& 5], 2HA A¥E (130) 25H F4lE) & THE AH
(140) ol oJa] A-&¥= F7FA<Q A glo] (k= 714 glo]) ZHE AMB (140) o o3 AHA R HEES)
294 g k. @St} e oy e dEA, & 18 o] =AE A dF S HA grEe]
5 gduANE z2te 34 2ERECA A8E F At 53 HAAEA, ZHE AMH (140) & sto|H Y~
E A% Z2EZ (HTTP) A 4 93, FHE A (140) & —E’-EﬂE ZHolY (142) & Sgo|AE tiujo]
2 (150) oAl AFsteF 49 & Advk. 5F ArdEdA, FH 2ER 27 FiE3 ZEpoldE tulo]
2 (150) & HASES Q57 98 o F=2 doly dlolEelA dAFE & Ui, T F A4 2ER ywuA F
o] ZAFE ol #HeolEeA dFE & vk, §A AAdECA, 25A AME (130) & HHe FeiHy
E (A& 50,88 %e, Zd9d dolE, e &5 FIegE) o o3 ZAE ol HEHEES 77 717l
259 A4 2EHES 2EY ¢ dvk. ez FS olva dHEA, ZRE MY (140) EE Sgtoldd
E futo]z (150) & 7FHE E5 9 F tigFol 7 xste] A 2EHE AH9Ed ¢ drt

%19 & AWEY ~E"”E (unbundled streams) ¢ A AFS X8t dAAA HAE =7 (transmission

scheme) & Z=AISHE, 54 AAldEA, ZHE AW (140) & @49 st ~Ef R, /MEA ~EYE

o FHE v HolHE AFE & Atk st T ofa delEA, STo|JE tnfolx (150) &

garrES HEuR 34T 4+ Ja (dE 59, ¥Y 2EH (2), 29 2E™H (2), AT AR (2)),

I % ZgoldE fulo]X (150) & ol gAAES WREuRE F405ke] o ne} &83 4 k. 54

AN G, AN J‘iiﬁ}?ﬂ 7] Y8l v~aHE Y (descriptor file) B AE#H (45 £9o], HE
18 x

T 20 & "y 2=EFY AFS A oAAAHS S 27 (mediated scheme) = EAIgCE 5F
AAGEANA, ZHE MW (140) & 4 2EH (& 9, 92 ZHE ZdolY (142)) o ¥x3H dlolH
£ tzgste] & (comprehend) & F vk, 54 HA| S04, SFEo|JE Hute]l~ (150) & 54 4 =
EYS 9% 84S AT & Ao, dATuA 2 ofvm JEEA, HY 2EYS % 842 vige
2ER9] sl oo HEWEE EE MHEAEHES IFsAY Agslr] 3 4HE, Be 54 v EYo]
EES 2 AXVEE e MHEHZERES A¥sr] 93 HEs5S X8 5 Jdv. dF 59, HAXJES
TE MEAEHEL 549 HES 3383 vte 2EFHY 5 FHo g 4 . FTHE A8 (140) &
SEfelAE tulo]A (150) ZFEEQ 84S FAIS Ad $H3l HEXWE ~EF HXUEES FE3)V
A HEAE 2Efe] A~ ¢ ity 54 AHAAdEAA, ZRE AW (140) & Z0|JE tiulol~
(150) © 9Jaff £39 AFUEES = MHAEZIS fals 834E AXVES = MEHAEIRESS AX
H 2Ef o= oJAE (assemble) & 4 Ut = 20 9 oA, AxH 2EY ("STolAENA Azl &
HE FHelY") & Hre 2EF (i), HYL 2EH (j), 2 2EH (m), 2 A4 BE (@) & £33
R .

oh. ZHE M (140) & FEoldE tulol
el zA, 23907 Ei ARE FFES} gl Feeldls zde A
ZEZYoZRE ou vl FId AWE Ay 3 ugeggg ¥3He 4= 9t} ?‘Uéé}ix} g% omi 9
oA, WD Tl ejol: AhA FeolIE Hutels (150) = nalAE ]

[‘[ﬂl

% 21 & HgSe 2E"9 HAFHEE 9 2 AAHA T/ =7 (mediated scheme) & Z=A|SHH. d&% vl<}
Zvo], ZHE AW (140) % %“é ~EY ¥3E dolHE yzyste] EZ (comprehend) T
olzk, SeteldE tuto] 2~ (150) & ZERIE A (
I, I 22 FHE Murt O}Ur ol HEXVES

ot A
140) oAl 574 Py =5 %fﬂ 24dE Asg
T MEAEYS dal Wads s3] A ¥HE
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QEAY, dele A3t AT T (A So], WPRG-4)
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z3te] (& E5°], F=-whE = t]aZ o] (Head-Mounted Display:HMD) HE 2 RE (remote) © &2l
71z38ke]) 7RAl Gele] Azl Abolm Aol FAAARl Sfolams AR 84T 4 v FEldE
Huelx (150) = ¥ge] F&9 wstel] 7|xsto] shut ool AXHUES E& ZHdss AH: 4855
AET F olvk, A BAolA e ojg Fetoll= LoD S7k7F HwskAIRE, Hsts Wl #Ae] o <A
HolAl 45 LoD = FHew S7H F v (dE 5, S7H HHL sdm). 54 A, A
EA7F BAE WSk A, SToldE tutelx (150) 2HE Y HHES Y o 52 ddE] Hve &
gol~EE A 5 gl

54 ANdEN, B0z Hue ~EY xeq dol= 2gste] HE EMe] WaEe 1wyt
s, ZRE MM (140) Ei= FeholdlE tutels (150) & A A4 (latency-sensing) E& 9% 4l
@ 5 ok, @4FIA Fe opm A=A, WFe] Aol 28 (full-stiteh) M)
2 9957 Qo gad 5 Ak 54 ANdBelA, FAE Au (140) EE SeelAE
(150) & ga}om utols (150) o EAel Jlzdtel F/hH ARHES T F Advh. SPekug
b el oEst: AL D Het § =F F Qu, £02 $Ho9d F e ®
EE Eﬁ—z—aw § =g 4 ootk 54 AAdsed, T AN (140) &

Hutols EzAo) szstel st o del AE SeVEHES 24T & Utk

W& M-JPEG (motion joint photographic experts group) A1FQd 7Z-& 71=Zd<d A&
FAQPE o] & v, 1ZdAdEY T ZHAE (intermediate frames) ©] EF EA)
e Htﬂ (140) 7} ®= 2EYESS "adstal, 239 sffolass AJadd
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ﬂ Hpo] 2 (150) AolAle] tixZ#olE a3 FHE oY (142) 2HE 54 H|T]Q AH ~E
T e). FEOlIE tufol~ (150) & EEpoldE tulol~ (150) 9] 7IeE v 87 AHE
(requirements) °f 7]x3te] dlo]E ~EHS] o] Fito] HAadhx AAT 4 Ut} (dF 5o, “&%k Zefoldd

E tufe]x (150) 7} HD HIE| 5 g §-, 71 ZEo|AE tule]x (150) = FHIE T

1 (142) ZE D MU AEYS FEE 5 8. 58 B, dele ~EQ sht olgel ¥
125 ( %
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HEo] Ho Zeto|IE tnfo 150) oAl Adald 4 vk, @ASA T2 ofi deEEA], FHE
A (140) = WD vt e & HaEdolahs 7ss 7H skt oo FEtoldE tutol~E (150) Al HD H]
te ~E#HSE A$d £ gu, THE AH (140) £ D HHE yxaZgolstes 7%S 7HA 3hy o4y t
2 ZFoIE fufo]~E (150) oAl D HTL ~2ERS A5 = Ut

T 25 & 3D 360 ° MY LE HEE] s dAlAQ W (600) & Z=ASTE. L WHE WA 610 oA Al
g 4 9lar, o7)A, 3 A vt 54 Rl gigstE 840 Faldnh. 54 AAdEelA, 3-D HYLE
B0l eSS XFeth. 9 620 oA, 1 vy tgske dolE 2Efe] AAl~HTE A 630 A,
3 AAlz=E "olE £2EYS sl o] FitEo] 2 8¢ Ylxste] duEnt. 54 AAGEolA, Hok
slube]l o AeElE REESS O EF R g3t 9 640 oA, 2 AMAE dolE] ~EY I Aely K
o]l 1L FEfolAE fulolxo A HEHET. EA AAlAELS & 25 o WH| 3y o] dAES A3
TS 4= 9lt)h. B A = 25 9o W 5 dAlEe] 53 TAUE dojue AoR ZAstal AEEt]
=g, B ORAE = 25 o Wl doje] Hgte dAlEe] 9ol AHEd sHUE dojuis AL A3
tolzl, & JfAI7F 3-D 360 ° HITILE HEsr] fE, = 25 o W 54 dASS X dAHd W
HE TAS Agsirle shd, 2 JIAIE 3-D 360 ° HITIE AEEy] f1E, deoo A dAsES ¥
3l Qolo] HEe WS AAFtm, Qoo A GASS T 25 o RE, Tl AR dASS FAHF
EFEAY, ofd EFSHA o5 ATE. Yolrk, B JRATE & 25 9o #Re BY dAES Feste 54 A
EUES, tulolas, EE AXHES EASHL Adshrle sk, 2 A= = 25 © WHel Qo) A
GAES FHeE Yoo A AFXUEE, fulo]AE, i AAHE9 9ol He3k x3ts 4
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54 AAEA, 3-D 360 © Htlest FeteldE tubelz (150) oAl AEE F, 2 udes ATHE
R, 22 QA3 AREARE L HY e o] xdEE WS 3-D FHoRE AHT 5 vk @A A T2 of
Y A=A, 3-D 360 ° H]EE—E AFAdd 7 da, 2= A3 AFEE HYULE #AHESE ARAE Ad
293, Ao, e Afvss 3D S AT F 3, L 3D FAL O 237 o] FHe B9
= #EEte Aol ofd 7H°L75.3i bz "It Qe me =4S AT 5 dvk. o)A, &o] "AlTFA
(reconstruction)" & @AAOZ 3-D WA o2 FHS Yepy =] o T A ZEAFHAY ol WE A g
Har AElE o]y Hre 2~ RARES

AAEAA, AT HD E Azgel la sad 5 A, 2
gholQlE tubelz (150, < Eof, HMD i 3-D deud) = ZHlE Au (140) ZHE o4k oA E Hi
SEREE U sla, sddesan G a0 | MALE GRS ot olAE wE sngE
g A, 2EA, Ee AddosA Felds el (150) & ATAE #4F F Atk &
g AA A E A, AT Eﬂﬂ‘:.‘% SEo|UE fulo]la (150) 7} oAl §lo] 3-D HHS AREAflAl FAIT
FAAE T S Aw, B g 3 eh) o4e AFT 5 Atk NE) G8A ol§; AEF Zeasse

A48 ngan UEADL 229 HaYS ogat B8 EE A (latency) o AXH, 4F, ®:

£ WY SeEE. B AN 54 g0 #aEE 54 ATY HAYES SAsD Agele s, B

e
AAE Qelel A3e BAow FaEE dold A AT HAES PP

54 ANdEAN, AT4 AaYe 2eosnd ouA5dA 441
of Fhdlel A28 (110) & o] gdte] AAH oMAE). FRFuA F&
& 7 (sphere) o mBFomN 2elEosnd ouA 5ol ATHH &
dolsts B9, gl Eolu meli 1 o) Fogel Xl g
oD WEL Yol BEES A| AR A SIS AREA
Sl A A, eelds dels (150) = ele flE W
Bol, 4% oluAS $5 ouA) & Aol & Atk 54 24
A AN (140) 24 7}1%4 IUAE, s deldl, 2 4
Oo]AE tulo]x (150) & GPU &= (PU & o] &3t 1 ofm
W vetEEe a%aoq Awel FYe AAAE ARE - A 5
9 gA ke o ¥RES AYHAY PAE 5 i, ol doly
2 % vk 54 ANdBelA, LPE vtest AAsAG A ekl 44
% ofg PE2 B s AeATt WS BYe
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steroscopic) °JPAE& 7152%'3}% 2 7128 5 gk, dAstaA T2 ofal

dol AR T 98 wet wjdE = Qa, 747 JhEls o g ¥59 T EJERNH FHse
ghels wet g 4 Aok, ol widE FhHEtEe AE] o) A onAEY NEE FH 360
of sigd & i, 1 AES 747 onx|E 360 Ao t)est 4= 9k
zkol Fhvehs Adoldt el oldS 7Hd 4 ). A
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T Aol Fulu-etyd AdujAlol A (viewfinder—type indication) < Al&3l7] $3l
/\}XZE‘: Hado] o]&d 4 drt. eHHeldS Al 7hHlEr Al=wl (110) & A AMExb=, ZhHE
AA = ]

o

>

do e mol et
fF o ot o J [

e So] HAFE Ao Fhdet A28 (110) o <3
3 ASHS o] &3t AgH ouAES o€ 4 U}, AR}
s

o o8 4 gAY AT = AR B, AR
) =
= an

elsEa Asd & Ak © AV 57 Ehds

H
&
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>
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% (photogrammetry) = ©]&3}= dlo]lH#]= ~E]A (hybrid stitching) ° 7]1%3F <A<l
ﬁi‘ﬂi% EAlgth, 54 AAdEAA, AT ZEAAE ARISES ]oo} O] = ~gA
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(650) % ‘HV\EL':O]Ur é ojm |
direct image segmentatmn) g o = oln|x] NEE=R Hstg £ it} &= 26 9
o|mA|E (650) ©] FHZ olw|A] AE (660) 2 -5 olH|A ME (670) & 4/43t7] A3 o] &
At e ofal A=A, 7)514% oA & (650) o] Z}zhe] olw| A= ahife] 17 g olw|
1 293 949 (210) 2 o& skt IS ojn Ao T/ Al 2 W3 99 (2200 & 7HA

oA & (650) o] Z}zte] oW A ZHH A 1 eHH F9 (210) & F= =
E (660) o MEZL 849 + A3, HAAE ovAEFE (650) o 7S] ow|ARFEH Al 2 W g9
(220) & togx 5 omAE (670) ¢ AEZL F4E & Avk. JA-2HH 23T (pseudo-
steroscopic oA (665) & A7 fla AR ZRIPFAES o|&st, FEE HS5 ovAE
(660) ©] = T . A, YA-2HE 22T (pseudo-steroscopic) $-F °lH| A (675) & A4
st7] s A IRIYINES ol&3te], F2H 5 olnXE (670) o] 2HAE 4 dvk. EA HAdE
oA, & EH= (full blending) 9 ¥4 (compositing) ZEAM=7F H5 4 5 2HAE oA & (665 %
675) ol el FdE ¢ Ak 5B AA S, ARRISHS o] &3 O}O]Hﬂ‘: ZE Aol A (dF 5, &
B AW (130)) o o F8= & di, 2HAEH oAE (665 E 675) & ZHE AW (140) o o) =
E]rO]‘HE tuto] 2~ (150) oAl AFE & Ak 54 HAAdEANA, 712 HYLE (base videos) & O|HAE
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Al 730 oM, 1ol o360 © Frol sldeks 1 olnAEREH HAS o] AEZ AdE 4 duh
H5 olmAEe] 1 AES oA Al 1360 ° Fol siF® ¢ vk @Al 740 o4, T e 1360
froll sigshis 1 ouAEREH 5 owA 5] AEZ ARE = k. 5 oMAEe] 1 AEE 1 W
ol Al 2360 ° el P 5 fdvk. 5 AAdEdA, #5 R $5 omASe 1 AESS Adshs A
gayel 7128 4 Qlvk. @A 750 oA, 1 #S oA Eo] ~E A Er.
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%28 € 3D 360 © MUeE ATAS] A% v aAAL WY (900) & EAwh
AAE oA, o714, Awel 360 © ol AlgsE 8ol ofux

oA 5L JHEEY] HME (dF B9, d-zEHdeszmy FigEe AE) o o AL UL,
A7NA, Zh7he] olm A= L 360 ° AW dFof s 7 9lar, 7] oju K= Al 1 S g F A 2
oW dods I 4 vk, 2 oAl 1 o¥F] F9e A 1 QS o]k e tEd 4 9la, 1
A 2 oW JAL A 2 AFHe ojuX|ete] o HF FHo T 5 k. ©A 950 oA, ZHzre] FhHlEke]
A-e Fhdlgtso] st Zhzhe] ghwEle] 1A, Qe JWlEERRE 1 onAE o] oW, onA

% Aok, ©Al 955

747 "ol (image boundary data) 7} Hw® wpel o] =1 shue} Alxgle] o8 =418
1A, =2 Fheet Al2aslo 2 RE Q] 1 o|n|AELS el wx-glnl o]u]A] (monocular panorama image) = X33}
7] 98 2Edd Stk @gsaA g oin dARA, 5w ZRAxs d&w e} o], 1
FHe 1360 ° Fell Este 2 olHAES 2HAs = A&H F vk, 54 ArdEdA, #35 7HE
2"Hd < 7HEl (Virtual Stero Camera:VSC) % = VSC = $13F 2 79 ]U]X] 7A€ (image boundaries)
A7 A8, 7 FalE om A FEe] AavHeldd & Atk T FAE oM AEY d9e 2dd F 3l
, OE QlE out2 ~EA eufiEe]l AT & k. @A 960 oA, 7HE fIxIEe] ALkE & k. @A
965 oA, 1 ol A& oW 7|2 AauH ol dE F3 oA AAE (axial-edge boundaries) = 739

K ﬂllo

g vk PSR FE oy dHEAN, I F4 A BAES FA5 VSC o 5 AA £ 5 VSC 9
=5 AAel A & vk, PSR e ofy il dHEA, 2 HS5 VSC ¢ #HS5 oA 2 2 5 VSC 9
5 A= @A 970 oA Aolgh @t Fiugts ko] AEA #lE (WA Ao BoH) o o3 Hod"
F Adk. I Aade ol omAE9 e F4 AAE (anti-axial boundaries) o] ZAAE -’F A ‘3} Elhsis
32} e ofya dHRA, L e FA A BAES L F/SF5 VSC 9 2 FHFH oA 1 95 VSC o 1
5 ol Ao W & Urt. 5A AHAAdEANA, T QE F4 AAEE Aold siHdEE }4 ~EA #HelE
T oA Sl s HejErt.

A 975 oA, L FAlE olnXEe] a1 FAEE WAGE onA mzaAEe] ANE F Atk 54 ArdE
oA, L oju|X] mfAIELS Wt ofu|X|9 ofr RFo] 14 ulgstE VSC o &3k=AE dofsth. 1 AXE
el 7 3D F3F e LEAEES tgdt AAES WAy 8, I A" gt ouxEe] A
gold 4 ). 53 AAdEAdA, 1 dagmg ol onx 5o 11 AAELS JUHeR doHd 4 91
Sy E}‘ﬂ%i’ﬂ Aosh7] e 4 k. e, olgd AAEL nAAE (dF 59, #FF VSC w4
E3 5 VSC mi=38) 24 AAEHY] o Lolsity. @A 750 oA, 1 HAF olu|XEFo] AEHHEAY. 54 A
Aol A, 5 omAESY 2 AEE 1 5 ouAES Al ol Aikd VSC rt~aES o] &8t &
Ad 4 vk, @A 760 oA, I -5 ou|AFo] 2HAET. 5A HAAdEAAN, 5 oHAEY 1 MNEE=
I 93 ouAES {8 ol AtE VSC miAAES ol&dte] ~E|FE 4 otk @Al 980 oA, I
24 5 2HAR oAELS 3-D 360 © MY SE FAS7] S8 A 5A AAGES & 28 o WY
st ol e WAES At vHEE £ dvk. B AT & 28 o Mol 54 dAEe] 58 SAdE dof
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Ui Ao EASE Al s, B AAE w28 o wuel qele) Ag wAEe] elo Agd &
AU dofubs g FF ol B AHAZE 3D 360 MHeE AT A%, % 28 o Pyel 5
4 BAES TP AR YU wAST Agsle sht, B AAE 3D 360 T HeE AT
A%, Qoo APE WAEES TS Qo9 AFF P BT, Qoo AFF WAES £ B 9 ®
£, mE Qe wAES gl £FAAUL, okl L@ 2+ Ak b, B A = 28 o 3
Mol 54 wAES FUte 54 ARUES, Urlel2nE, EE AZLUES BAST 4550)E sht, ¥ )
A = 28 o BEel Qole] AR BASS FASE Aol A4S PLUEES, utelaE, EE A2YE
o Qoo AP 2FL P

29 v 983 29dolAd (distortion operation) ©] o]u]A|o] H&E7] M3} 9] whel (monocular) ©]
n 259 oA]HQ HEZS TAET, T 29 9 dolA, oJnA|E (765A,765B, 2 765C) & da#F eyl
(distortion operation) & ZA&3}7] o]de], AAE Tt olnA & U-gslaL, o|nXE (767A, 767B, %
767C) 2, 4R Ty olde] A&H o|Fe onA Lo thFert. 5A HAAdEAA, Tl AlagHE o
¢k FHEtEe] AEE 2T £ UL, o7 Ao Fidgte 2 Jhvet A= &

(coaxially) FElRlEIth. 54 A ElA, 7Hde] 2HH L 7HgE AER &98 AAH Hol& £HA
o)A E A7l AAs) w@ek FhHlEt Al2B o R R E e Yl ojnXEe] AEZE AFE £ 1

Zko]l VSC & (& &ol, &5 % 5 VSCEY ) & oot Fhdgte] di&goh. dAstaa g
2A, AMEA] FHd 2k FHES A A ~HA ZEAA %?}01] ‘Er?l
29tk EA AAdEA, 1 ot onxEe ALy niel o] =4 ox] AALE 2
71Z3te] Aloddeld® = Yk, 5A A EolA, Wt oHAEY AEE WA 2

D IAES BASH7] S8 dagmelold ¢ vk, ddetunA $§2 ofyal dEEA, = 29
o170 oluAS (7674, 767B, @ 767C) o 98] =A|H visl o], A-1e]H S q

E9 AEE Ao obd AAE & 2 /MY YUWAHES we} Hale AAES 71 F duh. &
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A, St ojulAe] ofi= o] ofi- VSC o HeLAT ART & At
ek & AN} S8 WA oR Andrel sz daclmdeld sl 5 et el AE
71 s, B oIAE ool AFe gHoR ATnecdnAY dadmeed g ¢l
o ol 5L FA T
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rOop not
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= 30 2 318 qArFel 360 = 2E|H 2 AFF (stereoscopic) 3D AL EAETE. EX AA
2= 3-D 7 el E ‘:]H}OV\J o]l 2S &3 A7hE 360 ° 2HHLAFISE 3-D 34 Jy
T Atk 54 AAdEANA, = 30 9o oA Z=AE upel Zo], A= 360 ° AHEILAFT 3-D A
(240) o o3 E&#olar, 360 ° ZHHLLAFS 3-D 34 (240) 3} @'EZ}%% F Aok, 360 © AHE S~
Y v e s dEEr] 43 A ZFe FgloldE fulo]lAE (150A-C) & F=-mtLE = tAZ# o]l (HWD),
,]
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AREAbE S 259 deds AAge] Wl A yaIgeld 4 glal, I desEed ofE
degd & Aok v dz24, Ul = ARAelA 7H &% 385 Al 5 3o, o71A, AREA= 360
3-D &4 (240) o2 AHPE IS WEF RN SF 5y Al dHE Aag = Ao

574 ArdEelA, FeeldE Hutolas (150A-C) & H=d ZRE AW (140) 2FE eHe A4 d
olE}E ol&3ste] L 360 ° 3-D Myl d¥d oHe 7

S 73 3 . =

(150A-C) & 3=& 95 AT 7o 7HE & A giiled Fao|dE tnpol 2o MEEE ARRE &
g 75 (dE E°], 3-D IV dolAe Aate= AME) & o83 ¢ vk, dstnA 3 ol il del=A,
ooyt Ao ¥ ow wAE 4= 9l (spatially anchored), Z1#]&}o] AFEA7F S S8 A5, &
2 =, BF, T4 2o digste ¥stE Zerh. & dEA, AR oYL A BEA AHAE Ao
g ok odE B, ARAE #H (242A-C) UolA LBAE FoA 54 dE€E P F i, T ox

= ’
A #dd v ert FaAHAY FikE = o

%= 32 &= 3D vy Lt A3 28 (interacting) 3F7] A3F dA1Z < HWHH (3200) & EA]3HC}
3210 oA Al&star, o714, AFEAFY] E2]A4Q] FH o2 HE "ozl AAE e ojuxE
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4 HYert v Y SToldE AR dulolae] taE o] Al ARgARl Al EA] A 3220 ©ll
A, s eBAEE v Y SEoldE Y Hulelxo] yaZeo] ol AREAtAl ®AEY. &
g A EelA, a9 LHAEE TP aeE QEAE (3240) HEi= ARSARY] 2]l $7 (3230) 9] o
nAE Ed ¢ dnk. @Astaar 2 ofya dd =AM, AR S H el @ (3230) o owAl= AREA
of &l $74, AR&Are] =Rl 49 E=AstE Ak, EE AR &Yl $ 0 =AM @
BAE (dE 5], A, =, &= 7 33) & 238 F Ao, @At 2 ofyal g& dzA, 7t
daYE LBEAE (3240) = <49, 7HE fE dulols, 3-D MY LSS HaZEeolshs JM £, 3-D ]
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AN AEAGIA FAE F ATk 5 ANAES £ 32 o wiel s oo wARS Ade wEa
F otk B OIAZE = 32 o wel B4 aAEe] 54 wAUE doluh Ro® mAsm Ayt shi,
2L = 32 o) el gdelel AP wAEC] ele AR £AUR Loluhs AL AT, v,
2 ORAZE 3D 360 Mlvlest HEAEE) AW, = 32 o Wwel B4 BAES Tk AAA W
EASE AEEI)E ), B NS 3D 360 © viTiest Auagss] A%, Qele A3 wAse xel
= oqlole] AR WS Adaa, dolo Agd WASS & 32 o BE, ER AR WSS AdeA ¥
@A, okl T 2 & Ak Uobrh, B AN} % 32 9 WMol 54 wAES £95%e 54 X
UEE, dulo]ag, Et A2RES EA%n A9t sht, B AAE E 32 o g de] 489
AES Y5t Yoo AFF VTUEES, tulo] 25, =& A29E d99 488 232 e,

2 (150) 9 BESEEE mAST. 53 AAldEdA,
o|AE AJ="l (150), SEte]AE tlHlo]l~ (150), HE+=
2 & ¢ otk §F AHAAl oA, ZEOIJE A[2H (150) & AR&AL] ©
28 . 54 ArdEeA, SFEOIJE Al2F (150) 2 3k o]
2 olya deElRA, AREATE SEteldE Al ~E (150)
Zdelsly] f8 #H52 502 Fdd dde] tagHelE
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, TL 27l YaFeelES AREAAl 3-D HITI o E EA|
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== AASH] 98 olgd & L, of¥F omAE Ee HHLES Y
SA Al HaZdold 4 St

54 AN, FeholE A2 (150) & sht o] ZTRANE (786) & TIT & Avh. ASHaA
Fe ohlm YeARA, TRAA (786) & FeholRlE AZE (150) o os) ZEE AW (140) ZHE £A4

ojulAlEel sl 283 exoldes AL ¢ vk 54 AAdEclA, SEeldE A2E (150) & F
oJRE Al=E (150) oAl AHE Aty figk wiH (788, <& Sof, Aled s wigE) & g 7
Atk 54 AAASeM, VI-FI B 55525 o8t FHor gAlsh: EEv g2 oF §4 BE
(790) = ZEelAE A=F] (150) o) £ & Av. st F& ofya ddzAM, 9 F BE
(790) & FZHE A# (140) ¢ Fdo= A% 5 gla, Tx FEHE AW (140) o S48k AHI-4 7
8 tufolneh BAow ST 5 gtk 54 AAldSelAM, SFelUE A2F (150) & Shh o] dFe] A9

(792) & ZFF 5 Qlrh. @Atk 2 obar AN, AA (792) = ARSAE B& 5 e A
AREEE Sk, Ea 29 (792) = A ARRES s dEEed As (dE 59, eFF
5 THT Ak 54 AAdEdA, FeelAE AJ2E (150) & sk o] mholAREE (794)
& szl e ofual dEEA, vlolARE (794) & ARSAEFH T (verbal) 7wl

o @Astaal &2 ofal vE dE2A, vhola®E (794) 2 ARgAke] e
=o AFsA FAlsky] el ol8d & U (& 5o, AREARlZ olop]
5 e AR WF Ae ARRE). S5A AAldEelA, FEoldE A AH
wA gl eEl<lEH S Aty Sl st olde] WA S
SolA, SEhelAdE Al=F (150) & sty o] AlME (798) & *
A
7}
2
E

Coro oo B> NN S
oo foi 2

-z g =
T vk, AR TS ofya dHEA, FEo|dE A2F (150) & AREARY] EEAQl 2 el
euAEEe] JAE AZAY 2AG7] A3 Sk olel Wx ANE (798) & TRT & ATk @ A
54 ATXAEES Idsts 54 vy Ay FepoldE AFH dnlel2eS mAsta AWy sy,
ANE Qlelel Age ALUEES Taat delel A o) 234w eholdE AFY ool aES 4

L34 = eAARl HE] AR STeldE HFE Hrlels (150) & #HE3F A W jbell Mol= AREARE B
k. 54 A S, AREARE EFteldE AlAEN (150) Aol FAlE 3-D HIHLE = 5 dal, of7]A,
3D MY Q= AREARe 214l @4 RN "ol dAd A ovAes D 5 vk, 54 AAd
=AM, AREARe SRl ARl A2 AREAE Al fIAsAY, AReAtet AR Wl ARSI AY, Ee AREA
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g (& 501, 1 vH, 3 vE, 5 1, 10 Ve, == o] At AF) e fAeh= 3
AES (dF 5, 7, 3, oA, &), &, £ A ATE. &= 34 9] defA,

of A FElo]AE A|AE (150) o FAIEE AHS B, AHExte E8F 2 7H (4
Eo, "Heol& (910) I At (915)), 71 (920), ¥ T AL+ (925) &

)

>

ofh
"
©

o

2 JE HFY dutels (150) & H8F Aol ofs) BuH: «AHe gw
(scene) & EAI@Th, 54 AAEANA, gl s wEs gAe 3D olvlA] Ei 3D WHed g
5 AT E 35 9 oo, FTIAE A8 (150) A AEANA HaZdolnt AHe 4, U,
9o e TPBTh AEAE Y AU FeIAE Axg (150) & Aol FY9 HES HAD

T 36 2 AAARD 4F (930) F A E 35 o] AAAHRD FAES EAIST. 54 A B A, SEo|dE A
28 (150) & AREAMNA 3-D AWy 7b ags B AEZS ZAS =tk 54 AAGEdA, 7 e
7 QHAEE oy (930), 7 o9 tutelx (dE Eo, 7MY 71RE, 7MY wl, s PG Alelsig), 3-D
HITI Q55 taEdolstes 7 W, 3-D Ay QHAE figats AR, AbEAld o3 AR dl
E (dF B9, 92E & 1d), e AAY Fdd gigste olvAE X3 vt At A §
ofUal A=A, Aol #gF GAMA ARE @ 7P 29I SHAEYE Jo] 3-D v eWeld & 9l
ot (overlaid). @4stad e ofvar b2 oA, Jbd 2dd enAEE §44 (e5d BelA st ¢

k=] RA
2 Ao #H3) o AAY A fof FHAE=RE 1 FHAY (F
2

) omAE A
& ATk =36 9 dlellA, FetoldE AlAHE (150) 2 Ao AW "aEdelsta lar, 1 g 9ol &
H (930) o ewoldn. 54 AAldEdl ], FHe] §F% Swel, L= Ao T4 A, T e A
Fup AR flol enfEelHAY FHAE=E = A o] oo A3 Ao r oY (930) o] vaEdeld
T . 5 AAd s, 4d (930) = EFHEE ¢ o &4d (930) FHel AAF A dFE v
AL, E= 4E (930) Fol fAIRE Ade] Hojm FEAow dwed 5 w49 (930) & wEEE 5 9l
. 5 AAEeA, &9 (930) 2 ofEE Aol RN H e EE thE AMEARNEH HAAE X3
Aok, FAstaA o2 ofya A=A, 4 (930) & ©E AREAl o) Hal HAE wAjA],
Holxamdd, B oo AR5 EXFT 4 9lal, AREAE oW, $3F, Es HAE vAXE FAlEIY
= Ayl (indication) & £ o Jvk. FAstaA g2 ofyal b d=A, 4d (930) & Sehold
E A2 (150) oA HAFF ofEedAold Ee SEIAE AAF (150) S2HEHO wAA], dF &, A
Akl 2Fol SR G= HAIA, AR (925) o AREAMIAl v kLAl vk wIAIA, AREARS] AR (920) 7F
AL ks wAIA, AREARS] Ai7E TR Al Qlvks wIAIA], Ei= wiEE] (788) 7 "EeojAal gla Ajsdd 2
27F Atk WAAE 29 = vk 2 ATE 54 ERER "HaEdelHs 54 RS Iddes 54 &
Hes EAstaL AWshrle s, & A= dole AR TRER daIolHs doe AT dEE 2
ek ol Aed dHES 4T

% 37 2 AR (925) 7 pHYXEZ=YE (superimposed) ®= 35 9 dAAQ] FHS ZAISTE, A AAHE
A, FEolAE AAE (150) & ARSI A 3-D FHWH 71 ARERY] 23 Al A9 omAE EAFY F
uct. st 2 ofvi de|EA], FEpoldE Al2E (150) & oln Al A4 (dE Eol, &5 7hd=t
(784L) ¢ §-5 ZhelE} (784R) & 22 s} oS shHlEtE) & X ¢ dar, ou A AlAel o5 A,
AREALY] EE] ARl B 9] olm A= 3-D MY 8 AFE o] AFEAA FAE F ATk, 54 AAdECA,
gho]AE A28 (150) & o|HIEZ} AMExLY] &40 A oA 2Pt AA oA (indication) &,
2 oHlEd] 7xate] FAF ¢ i, FHO|AE A= (150) & AREAY] =39 B9 Aok ¥
HEE, od& 59, AMEAReE

E9 &8, e, t& Abgoly AR o8 eddE 54 AaAe} 2 AR

s Gels X3 7 vk = 37 o delA, AbE (925) & AREAFE &Skl AREALOIAl &

[z
)
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. Lo
Y
ik
to
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2

o rlv 1o to &
e '
AC)
2
<0,

IR =
53 9lar, 1 ARE (925) 9] olu]A] (Zto|AE A[2®] (150) ©f FhHlztel o3 @A) 7t Ao 3-D W
of fFHYE=EG. AREAPN Al E£& == AFE (925) o] owA=, EFte|AE AlAE (150) o ofal FA
g oolwx 9] ol gl FEORFE FEHIL (extracted), wEHE Fato]l AREA Al EAET. 54 A
SollA, AREARY] EEl ARl $ 9 onAE FAShE A2 ARSAE 159 EeH @4E AdAsAY A
GEAEstAA 3-D FHE Aol dEd = AE @ 5 Ao st A 2 ofya dHzA, AR
v 259 EYAY AdA Bt = oWIEE HY] A 159 HEddA SEpoldE Al~F (150) &
AAL dart & F Uvk. = 37 9 delA, ARgAE SEoldE A 2" (150) & 2E9 A AbgE (925) ¥
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2
>

super imposed) % 35 9| o
L=k oA vrtea 91“ %R
ol ARgAe] Z#AQ fﬂr%'ili%" He] QBAETL ARG
& o] 2HAEES t]iaEdolste A /\}%1}7
° ok = 38 oA 7 (920) 7} E—@ &
I, e N7 ARER 54 AR el 9AE 4 dvk. 7R (920)
2ol ola] AL = i, /e o] A= 1A AL 1"?‘51
. 5A ArdECA, AR EEAR] B oR -rE14 LHAE A<l
° = AAA HaEdeld & Utk = 38 oA ARERS] EE A1 #AA A (920) ¢ ¢
XA A (920) 7} FEAEH.
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oA, FolAdE A2 (150) &, AALEE XFse
ol Alo] A (indication) & G418+ # ATk, 54 é/\]oﬂ—‘é—ﬂw, hE | tﬂ%é
ol FA dolEs T ¢ Ak, FAS A T ofy i deElEA, FEolAdE Al~F (150)
v T ANEE 2§ 9lar, o) who]|aEE (794) o ofs FAlETE. AREATLE “ﬂuﬂa}“ L2
o] E 911, ool F3le] Zeto|AE A ~H (150) & AR&AMe] E&] A
th. & 37 9 dolA, AFEF (925) & "ord" olgta ALgA}elA
S, FefoldE AJxEl (150) & AR (925) 2] o]mA|
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e ¥ ask 1%

T
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T 39 = 2 7h9 AAS FEE E8E
28l (150) gl A AFEA Al YaZdo
BFo] ol A% ARE Al A Aol
9l g7o] yxaZeoldt. AlgAfe
o o3 HAE 5 At

= 40 & HolE (910) o] FFHAEZE (superimposed) %= 35 & A|A ¢l HHE EA|EH
S
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>

i
rir
e o

EART. 54 AAdSelA, FEOIAE A

27 ool HEE REd 5 9lrh. & 39 o oA, A}
2% AN Aol A ARgARe] &l
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A, eBAEL AgA B4 AL del i B9l g B 87

A Hz=Edeld & vk, FstuA - ol il dHEA, STolAdE AJ=¥ (150) & 2&-3 =, g
Zo]AE A28 (150) Aol taZdeld s AV 19 Faa&stdaA], AR B2 34 oA
s|AstAY Bolthd 4 dvk. AREAPE 259 A 3 UelA SHAE RO wo] HEle A&
WA sz 8, AMEAZE SRAE ZX o v AL FERolAE A|&H (150) o] AREAEe] FoE AL F
ATk T 40 o oA, AFEAE HeolE (910) o A AT el A& F YL, AFEAR stolg o] LEAE
£ &3 AT 3] 93, SEeldE Al2E (150) & AREAMNAl ElolE (910) 9] oW AE HAaEH e F
ATt

T 41 & FolR st A EZE (superimposed) = 35 9] dAIAQ] FHE TAISTE 5 AAAE
A, AREALON A AFEALe] §HE SRol] s AREAEe] Ho YA|g o]MEY QHAE tigt FE FH7|AF]7]
el SeolAdE AJ2=El (150) & Hz=Zdold AR o 23 AE (d& 50, 43 (935) & TAYE
=3 k. & 41 9] dolA], 4 AR (935) & ’\}*O“XV} AbEAEe] @ BE T Ho f1x]gk MRk (915) &
& glojof S vEhe], AREAE At (915) of R AY Ayl doiXA & F Ut} SEol|AE A~
q(150) & 283 A, AR AN (915) & FE) Z 017}J— AS T i, FEolJAE A=H (150) % A}

|2ke] 3% S e FHo x| SLE’L“.EJ} AaS ezl $sl
ATh. EF A d B, AFgAtl A AT (935) = txZdold & (

= S, SHo|dE A ~E (150) o 3MarE (935) ¢ dud QEZ%]E (A= % AWk (915))
oA & tyxZgolgd ¢+ Ut}
T 42 = dAHQ =24 5ke 7<]': (940, schematic map)e} 7 = 35 ¢ dA]AQ FHE =X ST, EF A4
A Eo A, 3-D o] X} H|T] Q& tlaEoelshs Ao yste], FEoldE Alx~H (150) & AFExte] &34l
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&4 e LBAESS HoFe =434 X]E (940) & dzzeold & vk, dAstaAt e ofyal 49
2A, STl E AlAE (150) °f 7hztE2 Fhdlel oA E25E AREARe] e ARl &40 onAEs A
A = glar, AREARe 22l @9 E*‘é‘rﬂ A& (940) 7F A 5 3y 54 AAldlEellA, =43td
A5 (940) = AREARSE 54 A W (dE , L vE, 3 1E, B oo A A W) o &1
AESS HaEdlold & sdv. = 42 9 011011*1 E=AskE A= (940) = AREARS] 1Al Tgo] s AL

A AAR ¢ 09 euASEE HAEd. 59 QA5 w5 xl (940) = AHA7} Fetol
AE A28 (150) & H§F Foho] gAY BeHe #PL ]

A Fe ohlm YeARA, AgAE FeholdE A2Y (150)
zto] AHEAS B $4E Boltue Aol 5d & 9
% (940) 9 HaEdele EFE JAL nE Aol 5T £ 9

8
ol ) 101&4 EEEE
A

_1

T 43 2 dAAQ 2UE (945) 2 = 35 9 dAARl AUE mAGT. 5F A o
L5 "azdolshz Aol Hste], IEIRE AJXRFE ( = A0 &
;AR =Yl 84S ol BolF s §) & daEdeld & v dAsta } g 0}14 O‘Eﬂ
( =y

= = =4

2A, SEolAE AlxE (150) 9 7h ]E‘r*—"“ AREARl =El ARl ] olvAlES AT 4 i, T
ojuAFe] dFIF AgHe] 2R (945) & FAL ¢ vk & 43 9 dolN, 2HEs f9gola AREALe]
ARl Tl wHHXT. 54 %"\V’ﬂ% W, FAE (945) = AREAE FEPeldE Al&E (150) & #HEE
ol ARgAFe] =Rl & dar A sk fal olgE = UG

E 44 & AAEe AFE ALY (400) & EA@T 54 AAdseld, shi ol ARH Axus
(4400) €& 71 AmEAL mAE sht olgel wppEel sht olge]l wAEE FAAY. 54
AN BN, it olde] FFE A2YE (1400) & o714 AFHAL BAR 4 A, 54 4
Jel oA, St ole] AFE ALUE (4400) FlM HAPHE LEEdolE o714 HEHAL ALY
O oolgel s st oldel BAES FAsAL o714 AREAY BAE e xﬂ%w 54 A
3} ool AHFE A=UE (4400) ©) S} o) PEES ¥

1~> iﬂ

N

g

[o

o &2 S Xttt o71A, FASFE AlZ~de] digh
AFS AFE tulol~E AH3sAl £ + i, 71 v % mpvbx|olth, v Sol, 74&151 Al 2=glof gk
A5 sl o] e HFE A=HES AHESA 238 4 da, I g% wprpR o)t

2 MAE d9e A3tet 4 AFE AZEE (4400) & AAIY. 2 ArE doe Hg3 =23 FHE
HAste HIFE A2=E (4400) & GAg. tdstaa & ofya 4 i’ﬂ AFE A" (4400) & I
= H3FE Al~=® (embedded computer system), AJ&El-2-F (System-on—chip:SOC), COM (Computer—On-

Module) oy} SOM (System—On-Module) #} 72 @ R= ZH3FE (Single-Board Computer:SBC), ©Wl2=AF AF
B Al2E e BE ER AFEH A|2E, A5F83 71923 (interactive kiosk), HWIZHA, FAFH
Azl o ®Euld A3l7], PDA (Personal Digital Assistant), AW, HEZR AFE A|2=H, = olg F 2
Noolde 23 4 duk. HAESA, HFE Al=® (4400) & oo 22 S o) HFEH A=HE
(4400) & X3 & Uk DoAY #4tE AFYH A2 B4 XS 23 HAFH A=E; e o
e 23 Al =gl B0 doly AlgEe] Az AFH A&, e S29-sd 9Xsta, st o]
ol MEQAE oA st ]”4 2H5E AXIVESS XS 5 e AFH Al=". A4deA, st o
Aol HAFH A =HE (4400) & AA7A AR EHAY BAFE St o] 3o MRES] sl ol WSS AEA
o [e})]

=4
9 FA EE A A glo] AT + k. AAFHIA Fe opm QRN sht o] AFH A
WE (4400) & o714 A@sAL AR st olgel wyEel st oldel WAES AN (real time)

£ 9B (batch) REE AT 5 ek, s ool AFE ALUE (4400) & o714 dRs AL BAE 8
ol gel MpiEe] st ol del BAES Jold AR i Aold oA Hdshl £aE 4 vk,

EA AAENA, AFE A28 (4400) 2 ZZAA (4402), wWRE (4404), ZEYA (4406), ¥&=F
(I/0) <1Ejdo]2~ (4408), FA AEFH o2 (4410), E W (4412) & Xgsig. E AAIZE 54 ald oA
EXJ 7H"F-°/] 224 74?11:]5%.% ;}% EXJ 74iE1 /\]/\Eg% _I]:_z\]g],;r_

gk g WellA doje] Ajte e oo ARe HEXIEESS ZF
o},

LS, B ANE g9 A%

7
Jolel Hgd AFE A2RS FAR

EA AANGEANA, ZTEAA (4402) = AFE ZTRaWS FASE A gL, 9yPES Asr] 93 3§
= E X, gstusr F2 oy ddlEA, HES sy HEl, Z2ZAA (4402) = WF @X
2~¥ (internal register), W% 704 (internal cache), ®X 2 (4406) Z25¥ 1 9

HBES AA (retrieve) T #H XA (fetch) & 4 ¢lar; 1 1
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ARESS WE A2, WE A, W= (4404), = 2ETA] (4406) o & 5 Ak, ER AA S A,
ZEAA (4402) = HeolH, HPEE, & JJuEHEES 9% s o uF AHE :
MAE dole] A Mol Q1o Azt R MAES AEeA Edhales ZRAA (4402) & FAH T
gHgstaal e olal dellEA, ZEAA (4402) = sl o] ME AFE, sk ol dloly AlE
2 3} o]Ake]l Wk Mol vy (Translation Lookaside Buffer:TLB) &2 ¥3& 4 vk, #H#E AHE W9
HEES WEY (4404) EE 2EA (4406) o] HHES HAMHEY HE NAES ZEAA
(4402) ol ofgt 1 HWHEHES HAAE 3£35S ¢ olrt. ol AME W dHolHE, ZEAA (4402) ©
A A= HHES A7) 9% 2EFR] (4406) = w2 (4404) oy e BAMEY 4 daL; Uﬂ
e (4404) Y Z2EZA (4406) o A, ZEAA (4402) oA F& W g AA=E 95,
2AA (4402) oA AR old HWHES AAEY F Ui, ® 2 ATt HolH 7HH
S8 ZEAA (4402) o o3 eHdoldES dAY 2E F

gk M FA EE (virtual—address translation) & &3te ¢ gtk 54 AAdEdAN, ZEAA
(4402) = dloly, HHEE, &= 01‘:?1]’\%& Ae st ol UF HALEES 2T

Aejo] Ajte Mo ‘?—l oo A i HALHES A xdste ZEAA (4402) &
S, ERAA(4402) =, o}ur ool At =] A (Arithmetic Logic Unit:ALU) && Eﬂé} T AL
dE o] ZRAAY F il e sl o] ZRAANE (4402) & XT3 + vk, & A7 54
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st7] flst WHEES Aty A Wl WEHE 2. gtz e ofya dElEA, HIFE A|=H
(4400) & 2=ETA (4406) == U2 22 (dF5 59, U AFH A" (4400)) ZHEH HHEES HR2g
(4404) o) 2=3F 4= gt} TR AA (4402) & 1 Wl 2E] (4404) 2RE HHES UF dA=HY U§-

HBES AYA7)7] 9H, JE/‘ﬂH (4402) & W dx="yY WP A4A=25YH HH
Utk WHES A =F e I o]Fo), ZREAXA (4402) = Bt o] o] AFE
Ui FAZE Y 5 Aol & ¢ k. ZEAA (4402) =
& T AT, 54 AANdECdA, ZEAA (4402) = 3sh ©)%
e A AY e wlRE (4404, Z2EFA (4406) v THE
W SRt Agsta, s oo uiR HAAHECIY Wi 7HH el oy = 25387
L oHEE W] (4404, 2EA (4406) H thE Blo] ¥iiE) o] dHolHE sAgth. skt o] el MR H
e g Hzg) doly Hags 47 238 ¢ dS) & ZEAA (4402) E v=g] (4404) o A
4 4 vk, T vk o], WM& (4412) & sk o] MRE MaES X ¢ . 54 A
Al oA, st olatel 719 Y] FX (Memory Management Unit:MMU) 58 Z2AA (4402) <}
(4404) Atololl EAstar 2 AA (4402) ol ﬂsﬂ HlEe] (4404) = 83 HE GA=ES A & 5 Sl
54 AAdEelA, HEY (4404) &  (RAM) & X33, RAM 2 ﬂxqé}?ﬂ by mMEeEld & AL, RAM
< AdstA, 54 # (DRAD) E+= Xéz—qu e (SRAM) d = Qth. ¢S], RAM & HAESM, A2 E£E (si
ported) T+ HE XE (multi-ported) RAM & <+ vk, & 7/IA= 99 A3d RAL & AT w=e
(4404) &= Bfrt o] 9 wlREE (4404) & HAsHA, T + ok, 2 /A7 54 WEYE =AsaL 2
st7]1= s, B JRAlE oo AR WEYE AT
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stgstaal $h2 olya dHEA, 2EZXA (4406) & 3= U]~ =olE (HDD), £23 fxd =
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A A EANA, 2EZA (4406) & ROM & X3ttt HAsHAl, ROM > MPROM (Mask-Programmed ROM), PROM
(Programmable ROM), EPROM (Erasable PROM) EEPROM (Electrically Erasable PROM), EAROM (Electrically
Alterable ROM), Hi= ZA WlXe] T ols F 27 o4 =§¢d = . E /A E oo A3 &
A YJHE FHate d8F 2EA (4406) & Gt 2EFA (4406) & Z2AA (4402) ¢ 2EHA
(4406) 7te] AxFyAeldS AYsHA sh= skt O]”'-O/] 2EZA AARES IFE ¢ Ak, HdeA, =
x| (4406) = Bprt o]l 2ETAE (4406) & EFIT F vk, 2 A 5 2EYAE EAEL 2
sh7l= sk, B A= elel At iiﬂﬂ% &7t
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AXESO, T 1L EFE et @At 2 ol deElRA, FAl AdEHe]~ (4410) & oly
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Lol olgjgk WELAES skt oo FEEL A e FAY F Ak dHEA, HAFEH A"
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Graphics Port) X+ tt2 2#® w2, EISA (Enhanced Industry Standard Architecture) ¥ 2, FSB (Front-
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o714, AFY #E Jbe vAAH AF A £ AEL, oS 5o, FPGA (Field-Programmable Gate
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(Optical Disk Drive) &, 7] #38 vyxaxE, A7] #3 telolvys, F=23 vJ2ZE, FDID (Floppy Disk
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