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(57) Abstract: The present disclosure proposes a detachable second device which is coupled to a first device for determining a three-di-
mensional shape of an object, and determines the angle of the top surface of the object with respect to a reference surface. The second
device, according to the present disclosure, comprises: a first light source for consecutively irradiating one or more first patterned
light having a predetermined phase range, a beam splitter and one or more lens for changing the light paths of the one or more first
patterned light so that light corresponding to each phase within the phase range dispersedly reach a partial region of a top surface; a
communication interface for communicating with a first device; and a first processor electrically connected to the first light source and
the communication interface, wherein the first processor obtains, from the first device, first information on one or more first reflected
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light generated by means of the one or more first patterned light being reflected from the partial region, and may determine the angle
of the top surface with respect to a reference surface on the basis of the first information.
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o wejgta 1dE 5 ok w2 ek

2 3 FABHA] &= o)A, Bt Bi= 11 o] 4]

glo] A o o= vk A AA el A, F=1(100) W, £14-2]

[4FE T Yo 479 T . AES ¥ 2, GPIO(general purpose
input/output), SPI(serial peripheral interface) 5=+ MIPI(mobile industry processor
interface) & Zaf A& A AE 0], dlo|g W/Ei= Al 19S Fa1 S 4= 9]

[63] ahit o] o] el 210)9] 242, A4 ukel o] sy o] e
N F212)S A = vk A F210)2 thF e A o 2 HEF212)S
AT 9t o & B, A F212)9 A2 A E g2 o3
A B AL, o R 1 k2ol o A 4= ot vl X " W2 o) = LCD(Liquid
Crystal Display) & ©]-8-%F 7 S 3} ¥4 1.CoS((Liquid Crystal on Silicon))&

o] &gt N4 ghAL WA DMD(Digital Micromirror Device) H23= DLP(Digital Light
Processing) & o1 88 ] €] (mirror) WAL W 4] o] 918 % QT obd 1 Aol 1=
7] 8, 2 eh U] 91 E (gradient) SHEL, A4 el S o] HE S o] S5k0] S
Qs g Ao] 12 & ek A% vhsl Lol St o] gl AR 210)

77 712U R) 9 ”H“’ﬂ *1 ME E}E %é S e W F212)S ZABHES

2=

(FA 0 = HolA] HH A EZI: »15}(4 Way) A A Aol A, 871 2]
H32210)0] 7Hel A5 Aol A eF 455 9] (FA 0 7 "ol X E 55

ATHB-way). & A Aol A, 3§ &1 4-21(210) Z42h2 470 9] B Zl(bucket) & = 9174
ol g st o] 4Fe] E 3212y A S8 A = vk A A Aol A,
s o) o] s el g (212) A2, gt JHEJJ*O] H g A E 7 HA ) w/2)9]
Al 2 27 914 Mol Hol AR AL Uk d & 5ol 8719
SHE A (210)0] AHEE AL 470 9] B 7L 2 94 HolH 3 ' 3 (212)0]
wAbA o2 AU, & 32(8X4)7H o] R F212)0] A 2 A
Atk ofell whet g 32709 o WA 7} AW A = a1, 327 o] A Wz}l o gk A 1o}
A o] 12} 33kl &3S A sk ol A8 5 3

[64] oln| | A (220)= =3 vket ol 3}1% ol %ol whALE(214) H
WAL (234) S 2H2E A S 52 QT o & , o111 A Al A (220)+= CCD(Charge
Coupled Device) H=+= CMOS(Comphmentary Metal Oxide Semiconductor) 41l A]
Lo rHEE 59l

[65] 1 4-91(230), JHE%%% 210y mpzE7FA 2=, Thekgh HhA] o 7 s 3232) &
Ad el AR = vk A A A ool A, s E1391(230) A2 4709 HZlo R
A Aol H st o] 4] HH H(232)S Tk o2 ZALE 4 i) o
Ao el A, g kol sh, wi Wahor JAE H -GS 4o MZlow
ol gk s 3(232) 2 w= Wakel] A1 Wkl st v Wahor FA R
S F-& a7l o] Al o2 Q4 ol g 38 3(232)S AME-3HTHA, F 8(4+4) 71 <
& F(232)0] HAHA o' ZALE = QlT) ofof) wht F 87) 9] o] w| A7}
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A s o], thdA e 45E dAsh= 1 ] e e
[66] W 2252 E(240), BHu ol o] R12(250) B/HEA= VB et Fe e B
& =

AA 8] 71 okl A e X1 Aol whE J)ff’”\?%c of ol theFsiA =

%)
F Atk A A Ao o) A, Wl A~Z2]E](240) E/HE = ) o] Ake] @l 2(250)=

AL HS 8] A=t e F232)9] =2 HAS 3 5 A F ujx]=
T ot} Ei= A A A oo A, Hl A= 2] B](240) H/EE= Bl o] Aol Al (250) 7

M FE WA AT 7 LS, ZEAAGI07F L A, A H B
e EE 24T 75 Ak o AR o)A, FX](100)F= A=g 28] 7](252)
2 22 7H(262) FA| 3+ = At
[67] =AM (310)+= EE%M(O%]: e
22 AAGL0) A" FX(100)2] Ao st A AE AT A A
E3E ZEAA310)E 7HA19} T sk AL, A, ol A, 7HE
59 TS s 4 ok e L2 A|A(310)i= HlolEH T
H| 2.2](320) 2B 2=t W E 2] (320)00 A 4= vk A A A of| of A,
32 A A (310):= 3L} o] HEALE(214) 7] sl o] Abe] B ' F(212)
7}z o 2 HE o] 94 W stol 7] Fsto], thdA o 12 32k S AT
ATH HF SR AA(310)= HFEA Holl whef, skt o] o] whARE(234) ZH2t 9]
gk gholl 71 z8ko], 7 &Rl gt tldA o e s AT 5 9l
ZEAMB10)= ARG AH Y A E o] G 12 3xH H 42 B Ak
22K F) 32k & A4e = 9l
[68] | 2.2](320)+= s ol Bl & A4S 4= St o 2.2](320)¢l A= =
tl ol B =, AX](100)9] 2o & shfe] -4 8 4ol o] &l &5 ¥ A, A ¥ AL,
AFEE = HolH 24, AZEof(ol: W&, T2 19 5)E X33 5 T
| 2. 2] (320)= A B/ a3 A W Be) & 3 S QLT 2 TRl A,
WE x| 22 e v 2] (320)0) A E = AZES ]2 A, 4X](100)<]
Y E Aoty 9k G A A, o] E8 Aol H/HE= of Z8] A o] A o]
AA(100)8] HA2E o] Zg] A o] M
Agehi= vE o] 58 28T = Aot A AA oo A, W 2.2](320)=
] = -

[69] o A Aol A, FA](100)= &4 Q1B H| o] 2 /“1 2] ke vl E9E
Uk FA QUE | o] 225=, =] (100) 2k A W 1= 42]1(100)9F o2 &

AEE R BN TS F UL A E 501,%*& AE A o] 5=
eMBB(enhanced Mobile Broadband), URLLC(Ultra Reliable Low-Latency
Communications), MMTC(Massive Machine Type Communications),
LTE(Long-Term Evolution), LTE-A(LTE Advance), NR(New Radio),
UMTS(Universal Mobile Telecommunications System), GSM(Global System for
Mobile communications), CDMA(Code Division Multiple Access),
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WCDMA(Wideband CDMA), WiBro(Wireless Broadband), WiFi(Wireless Fidelity),
H 5 2 (Bluetooth), NFC(Near Field Communication), GPS(Global Positioning
System) "=1= GNSS(Global Navigation Satellite System) 2] %2} of] wh& F4
A& e 4 ) o & 5o, Al Q1E o] 2~3= USB(Universal Serial Bus),
HDMI(High Definition Multimedia Interface), RS-232(Recommended Standard-232)
3= POTS(Plain Old Telephone Service) & & 2o & {4 S41& AT
Atk A Ao A, T2 A B10)= T4 QE H o] 25 Alofshe] A B 24
Al & V&S Fdeted 28 4R E 5T - drh AW EEH
Y55 4E = v 2e]320)00] 4G 5= vk A AAdel A, A 2 TH
54z AR = 7|3 WA iAol diE AR, ZEAR)ol ek AR, S

AA .
T ALGSH R gl & dYsr] A% ot =
4i= B 7NA1 9] A A A ool uhE, el F(232)0] thdA o] 2AME = S
LERA o] o}, 2 gk npe) ghol, sk o] o] s ¥ 3(232) Zh2bel Slof A,
a7 MA@l 0~ Txa/4)e] ZF fl7dell th-g8H= Fol thagA) el A
A (Al HAtste] mdst S, skt o] o] siE 3 (232) ] FERE WA E
g St} ol &}, ahuhe] # | 3232)8 7o 2 A g

A3k ukel o], W ¥l 33-91(230)-2 3 YA} W Yol IS
ZAPSE = Qe AL gt 914 19 o] o] o] Al 914 &
3 2(410, 420, 430)7F A H AT}, 7 32 shu) o] 4] 'l2(250), 2] 71(252)
L/ R AEEEH 4005 AA DA G A Ayl 2ARE 7 AT
A 43k npe} o], 3k Y atol] sl FatE B2 AR (A AA o FALE of
ZAFE = Q) 2, 3 YAl sl d ks F(410)2 A A (A)dl S EEHE W
7} Aol et s AR 45 o) s 'l 3(232)9] T} 1/l sl ek
(420, 430 35 22 A 0 2 oAl o] ZARE = At of ol whel T A A
A A g Holli=, A=t 273 Ao 7 7)ol sl sl Fol B
ZAME G2 ]l A & Eof, =AIE A Aol A F(410, 420, 430)-> HA A
AR G FA)e] ZF Hof| B5F mgddte], upehA, thga] o] AR o d(A)
AA o=, Ae JAF HY ol dlFdats vl g232)2] B FHe Feo
7hA] = ol 2AME 5 dTh

shedF232)0] LF DAL ZFH HEALE of A REALRE(234)S
2N ©262)E F1}ste] olu| x| AA(220)00] == = At M &g upe) o],
A “d ol 71 EHR)O tlste] 7]&ol x5, vhARE(234) 9] dR-qt
Y Nee)E T4 7 dvt £ N 262)E k= ghARE ] A=,

do

o 41230) 0. 2 E] 2AME S 232)9] 914 W9l B 2 9 Sl
s 5 giek of A A Sl ek YEel Bt Yol Ay ow

olu] &) Al (220)0 <&l 71 E 5= Q).
LA A A 440)0l A, 7T ARl g th G A i o] 4= 05 2
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ZFpatar, ol v A AlA(220)00 2 A= 5= ¢ A AL ) (440)0 A A, AN E
TATE A Tzl Sl g St Fol Uit
2 M @262)E Fsto] oln x| AA (22002 4= E 7 AT

SATE A A (450)00 A, th A= 7= E(R)ol ko] 3529] g 7] & oA
Re T ATk o] A9, AR DA g Aol A REALE F 5 A ERlo]
zxd 7H(262)-E— s-2hstar, ol m X Al 220yl o &l A E = AT A A o2
22 70(252)7F T A 7152 ' F(232) 8] A " R7F A A 451)0] e A=
TRrolebd, 2N (262)7F E A 7] = HEARE234) 9] 94T W 9= 2 A (452)0]
Ve = -3kl sl e o= d o) whekA], 22 )(252) 2 2 M262)E BT
Bt FRE VA E Fe, EAE A AR ¥4 %’%} T-Zkel B et
3 = gt o] A ol m x| A (220)7F & 5= HEAF(234) 9] FE2 A,
AR FAE Y bl sl et e H Y 5

= *W 460yl A, T/ A= 71 EHR)ol tete] 559 ZH & 7]& oA
T3 l % 2 oﬂoﬂ(AH gt Aol A HhARE G ot
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&l AElgh o Al A Q1 gEd o= 9l
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= A A e 2 E 7ﬂ7<4( )61— 4= 9]

o w2, kAl 234)0] 28] N (262) S =3} =
Oﬂb ﬂ%ﬂ 2 /ﬂ 1(450)9} o], th3A
= vetd = 9
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3 WAbE o] ZARE = Q) oA
A}%(234)ﬂ o Itulo] z &) 71(262)S £}l
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71 &AAA] G A HADSZRE HhALE F-2 A5 2 A o (440) 7} o],
22 71(262)5 T Hato] ol m A AA (22000 &5 = A Hor JHE
ATHE-S A ). o]ln x| A (220)9] & F = A& | FD230)0) A ZAMH
A3k o4 ool sldsliz FE A FHS Y-S
A (A2) 2 2 HE HEALE B2 43k A A] o] (450 1
22 M(262)5 FHsto] oA AA (22005 A== F 9
A A (220)9] 3l F A -2 3 ¥ 33(230)0 A =AM A
Heol st FEnte] HF B k.
AdE D BE 99 H F=F 8
A A ZF A el A o] 71-&7] ol 54 5 Ut

L 7& 2 IRA e A A A e
e 3(232)9] 28 N (252)00 A o] B Ve ol ¢ 3 3(232) 9]
HEH-S TV 5 7HE 5 T & ool sl et 913 2nekar e w), ool A
n27k A & TR Fok e o] e & A gholA 4= 9l A, w20 A 3xa/22]
T3t e g H-e HH o T2 5 AL, 3xa200 A 2x9] 3 F ot
g o] sl thA] FA yhold 4= Qdr). A%k upe) 3hol, 3 ¥l 3-91(230)2
3l QA WO E 7HA 3= s E #(232)S ZAFSE 5= Tt o] A W9l o
upel 243 A E 5 ok A AA oA, Y Y= e & ] e &
F719] w7t H A FEs AAE ATk =, A WA S0, 20, 4w, ., 2050
A Feh= A HATE ol WA E AAE 4= ) o= AR A=
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W 5=71 ¥ = 97 e selgo] Abg= = A9, g 2 9/l sl d st
Aol ME B A E o 7] vlolvh BE, A A Aol A, A4 H =
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[90]
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Aol M, 2271 (252) 8 FatA Bl= g 99
olof] ute} i & F-21(230) A & A Wl AP T, A 9
stz Fol Al = A 5= vk o AA ol A, FA1(100)=
uj]E 3(232) stk o) &l th A el 4w E A 5 vk L,
g s elg-& Akgsle] A Aol A4xE S48
H@Oﬂ e eat v 4S54 eAtE =Y 3;‘* Atk
I ©5g(232)0] S E 32 230)001 A 7HA = A A 3
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B [e]
|LCOS=f (lo+ I *sin(o))do
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1ok e 3 230)00 A o] 3 E 3(232)S A ol A (aoll A B) HESHA,

Al B A )7t EEE T U

82 F- Al A Al A up& 0&% AHE Ve R olt) < gk npe)

o], X100y st o] ] WhAL3(234) 7H7h o] 3 ghol] 7] Bk,

ZIZEHER) O gk g gA e AEE A4e 40 vt FX](100)=

HEALE(234) 9] FEF gL =R REALE(234)9] A e e, =

g A ARl thn]ste] thaA AbH o] s AA S 5= Qi)
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[5=213]
l1 = A+ Bcos(o) a(t)=0
_ A _Re _n
lo = A—Bsin(g) aft) =3
I3 = A - Bcos(o) aft)=m
l4= A+ Bsin(g) alt) =
A <23t upe} o], o ul ] AlA(220)1= ¥ F(232)2] 9173 WS T A H Aol
st o B s b S AAT ZF At o714 LI 9o
s st B, A A o] 7hA = Zh e Bl 01 B 7ol up &
& G (232)0] A A=A ol whe GEkd 5= 9 A 71%0111
A L e 5, AR 3§ 3232)0] LrbikE H*o % ol ¥ o A=Al whet,
gk A3t 9ol et ol el dekd o= qdvk L 4o bﬂ?‘ l
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331020y °] WEALE 3 (o] 8F, BFALE(1030))2 A S = it} o] o],
3331020y A &2 A= 75 E 9EARZ(1030)0] T/ A ol A
WRALE = Zb S o)) whe), o] w) A] A (220)7F A A Bh= B o] FFol et ¢
ATH WAL 2= w3}k FaF gholl 7] Zsto], ti Al o] 4ol A4 4 At
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