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wpeha], 2 el o AAdo A= 7] hdER(410)9] #G Al T x2Wo| mE ko2& A A st
dold sPow A7) Fheet(410) 9] AHEETI A sS Aleta, Y e Ble we S UEV] A§
247) FhvlEk(410) e FRIE LED(E 29] "111" #F=2)E F2AA 13xe] WS 7] FE(101)9] FHo] A}

L 249 A9e 9T 5+ Aok

oA71A, 71 FHelet(410) 9] AEH7| 275 fAlshE olfr= ZhHleh(410) AHAe] AEHT| A 7] wiel
o IH Y= YA A= A5rF 2] dEolvk. Faz, A7) FhvE(410)el FRlE LED(11D)+= it

3 =9 3lo]E(White) LEDE 3= 4 AT},
A7) G BARE (4200 A7) FHER410)E B A" ovAE I At 4] ou A RRYH o
%8 ¢ A, olF Y8, A7) A EARU420)E A7) 9 AYE B8 A7) olw Al A RGB #
¥ RGB #< HSV #o = wighsle] oA A7F 71402 AV He Hh(V)S 5T

7] 42 ¥2415-(420)+ Python OpenCV(Open Source Computer Vision Library)$} 22 AAIZE 44 Ao &5
AE © 94 AP goluggE FaA Add #3E ofe] 7HA] 7S AFEE 4 e, B odyel A A4
N A7) 9 Al golrelale] cv2.COLOR_BGR2HSVEN = 715S T8 A7) olwx]e] BE Ao RGB #H<
HSV gte= wighel & 0 BHE A0 ygkol Hi s AREste] 7] oM A28 H 7] 4 @S =28 + 3
o,

A71A, 37

A
WA mUEPS

webd, A7) M gk VE %9 9z AXtE e ) 94 2E golBsde ov2.COLOR_BGR2HSY 7158 A&
S % T9le] WE gk VE 0 ~ 255 Atolo] gro® HEE 4 lom, % whejo] vtE7] fIs|A V = V_avg / 255
#1009k 22 At HAge Fal A7) b Telol A ghom sk & gl

A7 4 EAR(4200F 7] BE FOoRFE QARE W9 F gk, A7) dE 0D E AMES sHd #@
= Aol HA HafAm, Aol WA MajdaE 2 WE g2 AR ZobAA Aok Eg, f5o] A
He A9 Wk @Y AR AR 4F Ve oR olEd HEAN Ee onAE FA s & v
whebA], SFEAE 100%, A2 0%kl S wl, SIREAOA wmdMo g WPrhH o Wk g el
=, Aol Ao o FJAFE I HE g2 FopA o= FE(10)9] LEEE YEd 5 Ao

(10D akEAQl 100914 70 o] ghoz
A e ¢ 5 oglom, wed 1 olFE of
R GoR AopWE & & Ak oA, Vb ME 09 £E g Al 5

TA A L

- A, A ARE ] olm x| ek 9 El
olElglale] 4 29 B dolHE AN o

A HE dHolEE A7) HlolEHe] M

(440)°ll AAste] HdolElE 5 4 vk, Elar, 7] 9 S4F420)= 7] M= gre] ARbE Wt
g o]&stel A7 +4d 2% I W3t KRS dS5etal, 7] dS5e Zdas A7) ElolEHo] s AH (440)

= ol
of A%sta defAtel A dHE ¢ A=F g

47 9 BARU0)E Y] 2 Q9E 9 0 ME SR A3 A, Y] £ FRR102)E 53 THY
FEBS MG FF 2 AS NS TS SRR FH SAS wQgond, Y] £ 09E ¥ o ug
£59) 5% urt JUs F9T 5 Aok,

=M, AHgAE 7] UaBAolF(U30E B 7] BE (0D 29 Fuo] B JuE AFVS F UL
Bk opet WA A7l BE ARE ATLE F Qovl, FE B ARE QR EE TEFY B
AQAEDE Faste deolgulols AW WMOE B AY FERS wF Ju Sl ¥ JuE AL >
gk, Wk ohyel AAHOR @Il WA S FE AN(RE W A5 A 5ol B BUHY Aw
S TRl £EE 09 olF B £1 Ax BUHY R AAH g8l FsaEs gt

ol 93, ¥ AAdelE 7] FhEt(410) AFEQJE S (1oT) 7152 ©ASH ToT 7HvEl(410)9} USB LTE
298 7leS A3e Al2"S dste] ojuX] fdS FoF AW (deolE RIHE FA AEsta, 418 o)n|
2 Ao Prghs #2138l E Q9L E dHolE Wdsle zzads e 9 F83 = Q.

7] doleulo]z A (440)= = 5ol =AIE uRel o] dolE o]~ (510), FHH AFH(520), SR
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9 AYAFE(530), HlDL FEFE(540), LD AF-(550)F EFE 4 ATt
A7) dlolE o] AF(510)= A7) £d 29 #E HolEE AASte] HHolgHE &I 4 9 w3k A7)
HolHMo] 25 (510)&= 7] 2 29% 9 I ¥t Sxo #g oF A9E AHFYsta i&ElZMM] dHE T

[o) = ;:sl_q_

71 AL AS5F620)= FEshe SR AYN-(530)°l os AYE st RdE ol&de TF
Fed, FE FE o 5w, 39, dold, me AuE pRe £7 09 AEE 3T 5 A, A
FA AFRG)E A7) £ 0 Awol B S ABE A AEE ARJER v FEFEE W
A A AFE = Utk

A7) SERE AR50 A7) 2 oF BY auoE g o gdle] Helds FAToRN £ o9 B
S RS AT 5 Atk ) SR AYR(30)E 7] 4 oF #d vdole e A oMEsL 1w
Aok A%, ANE welHE wgstel 4y 1 o9 B sy wug ANFoRM 4y FAeY o

9] 3]

471 vl BER(540) = A7 FE o AR #ek dS A 7xste] A7) v FHEER T 4 2
o AEE Hud = du. B, Y Lol #F oS Aol 7]

ST, % 6ol EAE whok Pol, 4] Wi FVR(540)= FEFY A% 3EFE B 4 0o AL i
shar, 7] Hla A 37] FEFY ARG Y] FETY B £A 09 AR ¥ A%, 4] #EFY A9
FEREI)RT 7] FEFY B FEe(620)9) wF At 6 449 Ao selsa, 1 steh 4E o
G Ao 44E AQRY i oY FEFE AAAE] 45T 5 A

47 A F-(550)% 47 ElolEllol s Aul(440), Z 7] HlolE Mol 2F-(510), $7] £ALY o Z(520),
A7) SR AAR(530), 7] Ml BER(540) 5O BAE AVHOE AT F

olfoll Al ArE A= st=do] FA 84, AZESO A4 84, 9 qof 74 84 P AXES]
of 4 849 ¥R FHE F Utk odE 5o, AAdEA AHEHE Fx 2, 95 £,
Z2AMA, ZAEEY, ALU(arithmetic logic unit), HAE A% X2 AAM(digital signal processor), F}o]=

2758, FPA(field programmable array), PLU(programmable logic unit), wlo]ZRZIZAMA, H&= WHH
(instruction)S Adst1 SHa 4 = o2 ojust Fx|9} o], sk} o] HE AFEH = E4 22X
HFEHE ol&ste] F+dE 4 Ak, A A= &G AADS) 2 A7 &9 AA oA FA== sk o

o amEG] jFeANAE £AT + Uk ER, A FHE LxEdole] AP S, volHE A
2, A%, 22, A 2 ARY FE Aok olalel AelE dAstel, A FAL bt AgHEE oz 4

H A% AN, i vlsRokll Al Ak AAS 7Rl A=, AP AA7F 54 709 A2 2.2 (processing
element) ¥/EE 54 Fd9 A 245 X8 = J2S & F dd. A5 59, A7 IHE 55 79
T2 EE sty Z2AA 9 st HEEFHE EXFE 4 v, mg, HE 2 M A(parallel

=
processor) 9} @&, ttE A& G4 (processing configuration)® 7}s3}tct.

AT EYO]E AFE Z2ZIW (computer program), I =(code), W= (instruction), T o]E F 3} o]AY
S XY F Jdom, dIte u2 FANEF A FAE FAHINAY 5HHOE Ee AFAo=
(collectively) A& FAE WHET = dt}. AZE9 o] Y/xE dHolgs, A AR 2shd =AY
Al gx|oll WE E= dlolEE AFeEtr] fste], " FH] 7IA, 748 (component), ET|F A, 7HF
A (virtual equipment), FHFE A% wjd &= X, £ AFHE A5 F(signal wave)ol FTFHO=Z,
T dAH SR FA S (embody)E T AT, AXEol= HESAR AZAE AFEH A" Aol EAbE oA,
BAkE oz AZEHAY A" gtk AZEY 2 dojEE sy ol HFYH #E Ubs VS
A AgE 4 k.

e B oayge] 4 AAdel mE oA Al 4 54 We 9e] A EAF EFRolt,

, L
2 4 3, ar)e BASE £42 Agsd AxE 5
9o A #AEE AL ofun. o olale] ThE X SA
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H(102)°l AAEHAY A o]

[0097] 1, & 2% %= 78 FxRshd, @A(710)94 7] FhHER(110 T T
Azt o R 4 JEE BYFe JE(101)9] 39S 98 & SilE}.
[0098] oz, A (7200014 7] FA BAR(1200E 7] ZHEH110) S £ FA9E o|nx =
7] oM ARZRE HE s FEL 5 Aot
[0099] oz, gA(730)1A 7] YaZeo] - (130)&= A7 58 YR ol w2 57 W ARs Aoz
FABHe] A7) AbgRl Al AlFE 4= Qo).
[0100] 5oz, SA(740)A 7] AHEAE £ Wt AEE AAAoR BAg s T 7 o5dEE ¥
wa 4 9l
[0102] E 8 el g AAldel wE omA] 7wk £d 54 WS dishy] 8 = SERY.
[0103] 2, %49 5 8& Fxshd, @ARL0)ANA F7] FHHE(410) = FEZ(102)d] AAF ALY Ao
ANZtR o2 £ JHE BT FE(101)e] 39S 93 5 Qo
[0104] 5o, A(820) 004 7] G4 EAE-(420)= 7] ZHEH(410)E E3l EdE olmAE F AHEske] A
7] oA ZRE HE #S FET 5 Aot
[0105] oz, @A) A7 G EAF(420)= 7] WE gke] AlbE WElE ojgete] v E o9
2 0 W3l $E2 g5 5 Q.
[0106] ThEo 2, WAI(840)0l4] 7] 7 wA1F-(4200= 7] 59 Be g, g E//AIRF AR A oS A
7l 4 29x 2 1 W3 £%)8 A7) ov X9} I dHolHdlele £ o @4 dolHE AASte] Hlo]
Hujo]2 A (440) el A7) BlelolHE 75T 4 Tt
[0107] tgoz, GA(850) A A7) dolgHlo]la B (440)= A7) FEHE YHolEE o] &3 HedS Fato] 4
o #A T mds AT 5 Ut
[0108] oz wA80) A A7) dolEHlo]2 M1 (440)E 7] AAXE TE RS o]fdle] T FUE E=
AGER FEate] 4 24 ARE d5ste] 1 oS AI(FEFHE/AGE 4 0 A)E AGHE
T AFEE Ee el deAdAE e AEdE 5 Q.
[0110] ojgloll M= ¥ o] AAdEd wE AddE = 9 WA & 172 Fxde] 123 Adx 23 AFo g 1ol
a7 =2 gk
[0112] 1. 12 A3
[0113] Ag A2 d FdEe AY T8 F JEHE v By, & 99 EAE upe} o] Zb7t WE gh(V)o] 713 692
U2 A4 o 5 k. o) foto g Holx o A dEe] WMol gt AE AP A= ERle] 7}
Solth. ESH, & 109 EAE upel o] Ajzto] Aol wiel WE 32 Mo R AT dT 5 gl
t}.
[0115] 2. 22k A3
[0116] Al ZEHE WA & FEZE o A77HA] 30 ~ 40w ARV Aeu=d, 1 AR B9 HEO MR g & 110
SAIE mpel o] Z47F 76, 74, 672 v A & 5 vk, =, Ao W& gho] Alto]l A aglel wet A
Wk 28 AT & ).
[0117] o120 EAJE mpel o] 9AIZF 208 A T 660® Wb T FEo] ] ofFYR AL s F
ATH.  o]F, k= 130 ZAE upe} o] 24A)%ko] AIe Folli= FE 5 ofe] W FpHgtrt o]Es] o)l
LEDS] ¥l ®igo] YehdS & 4 vk, o]2f3 LEDS] W wif o= Qlafe] 24413t 202 B3 Foll= W= ol
672 SUMEE #H9E + 3l
[0118] o]F, L 140] Z=AlE upe} o], 30413+ A Fel= Ftel 58= &tekslgith 150 =A]E upe} 7ol
Azrol Zstgtel wet W= gho] 24z 72, 71, 702.% Wit
*‘AIOﬂ of W2 WHE b AFYH $aES 5ot FAE 5 dE ZE0W WY JHE FEEY AFY @
A e 7|52 = Aok, 7] HAFH w5 Ubs uﬁxﬂ—b— 2o Wy, deoly 3, vy 7% &
EE st X = dvk. A7) wiAldd VISHE z2ad gEe AAdE flste] 5Hs
_ 12 —
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AAE L 8% AEAY AFE AZESO FHAlA TAEHOl ALE Thed Ad £ vk, AFH &
5 715 715 Ay odes s= tsaa, E2Y sz 9 xr] go)xep e 27| ulA] (magnetic media),
CDROM, DVDe} #2 3715 ujxl(optical media), ZFEZE tix=A(floptical disk)¢t 22 A7]-F =iA
(magneto-optical media), ¥ F(ROM), H(RAM), Z|A W T34 22 =239 YHE A8t 343

2 5438 449 st=dd ﬂﬂﬂ' z3rET, Z2af HEH o dele AT o3 wEoAE AR 2
1Al ZERTE ofyel QE XY TS ARES|A AFEHC osix Ad"E F 91% AT L A=
gtk Ar)E st=Edo]l A= AAlde] TS ] 98 s o] A E Ank 5

~1-
S 749 & glom, 1 g% szl

b rlo

[0121] o3 o] HAAldEo] HE dAdH
A 3o Y AZEE ogst
2 TAE FYEAY, 2/ A
2 T4
N

i)

3 wE 2FHAY, o=
& Ao
[0122] aRnE te TES, o2 AAds W Frwelst FEe ASE Soas ATwele] wloj] Lok,
259 4
[0123] 101: ZE
102: &% ¥53
110, 410: b}
111: LED
120, 420: G4 F-A5
130, 430: TlAZgo)i
440: DB AH

510: tlo]E|H]o]

4

520: 4 24 oS5
530: gy BEl AR
540: H]

o
550: AlojF-

H
(NN
~

—
(@)

101 110 120 130

2t IOl 2t UAZSd0I=F

02
0z
ML
x
all
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