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* A straight camera control cable is needed for Alexa 35
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QOANJ=IA =J@ L=OOSKIBDEO EJBKNI=PEKJ ?=J >A BKQJ@ KJ PDARIGANNOO PDA ,$-4 >QRB

KJ PDA ?=IAN ,=G A OQN+- ?KJPNKH EO AJ=>HU@KEJ&RBA?DJE?=H -APSKNG 2APPEJC +
+K?=PA PDA (/ = @@0I QJ@MPBIE?=H -APSKNG- $JPAN PDEO (/ = @@~ KIJKDQN IKIBN+K?=PA
PDA QOANJ=IA =)@ L=O@SKN PDA ?=IANDJ@AM3DJIE?=H QPDAJPE?=PEKJ $JPAN PDRQN KJ U
IKIEFKN.J?A UKQ D&A =HH PDA JA?AQE3BKNI=PEKJ ASEAMDO PDA >HQA "KJJA?KI@PPKIIA?P

K LKQN ?=IAN
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[ IFLOC<J?FFK@E> /@GJ

IA OQN WKKQ =N AJPANEJC PDA ?=B\ =@ @0 KJ PDA "=IAN'KIPKH L=CA 3DAEO = HK?=PEKJ EJ
2APPEJCO SAMND ?=J AJPAN =J (/ =@@® 'KSARANPD=P EO PDA IKBER/ =@ @80 (BKQ AJPAN PDA
?=IAN=0 (/ =@ @80 EJ PDA IKKRP OAPPEJEQ BKQH@ AJ@ QL SEPDRESKA@KJ PDA JAPSKNG SEPD |
O=IA (/ =@@ADO =J@ Bx=J (/ =@@NDO ?KJIfE?P

(B KQ OQOLA?P RPOENDP >A = KNHAI SEPD PDA IKBEP $PDANJAPRIRDEO ?=J >A PAOPAQ@JIIEJC =
LEJC PAOP KB BIB=IEHE=N SEPD JAPSKNGEJC PA?RIKAPRARDA IKIKR RE= $PDANKARKDPAN =J@

BKI = ?KILQPANO ?KlI=J@ HEJA LEJC PDA IKKNP (/ =@ @00 RQ ?=J HK?=PA PDA (/ 7Q@Q@RJ@AN PDA
IKJIERKND 2APPEJCO
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PJK<D
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)<KNFIB

"KJeCQM PDA IKJEHMND JAPSKNG EBRAN =J@ AJINPEKJ KLPBEKAP->HA ?RKEJAS-PRO

K?<IE<K
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3=L PDA;@R=>R KLAJ PDA $PDANJAP OAPPEJCO

c LKDSK@: #+ 6DAJOAPKRH"/ PDA IKIBEENAMQAOPO =J (/ =@@N=J@ ?KJeCOEKJI BN
PDA JAPSKBG"/ OAN RAN

c (B8EL8C .K8K@:6DAJ OAPKP2P=PEK®Q IQOP 1=JQ=HHU ?KJeGBNA (/ = @& OQ>JAP I=0G
NKQPARNI@ #-2 OARAN IR ?KJJA?PHPPDA JAPSKNG
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|@IDN8k

4L @=PA OUOPAI eNIS=KINADAKB=2RN @AB=QHPO

#FN KF 0G;8K< K?< !@IDNSI

PP=?D = ?KIL=PE>HA 2#&Q#NKQN ?KILQPAN KN =@#A:@AN =PP=7?BAEJIN ?KILQPAN

- .9 - 1$%).

c 8KQN 2# 7= IQOP >A &! KN OI=HHAN
c %KNI=PPA@ £+O' KN / BKN 6EJ@KJO*. ! /[ BKN I=?.2 EB L-REPEKJA@ OAHA?P PDA
/11 ,=OPAN !KKP 1A?KN@ KLPEKJ QJ@AN 2?DAIA

SEOEHDS8CC?; :FD G8><J JF=KN8& =J@ @KSJHK=@ PDA H=PAOR eNIS=N
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https://smallhd.com/pages/software
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"HE?G PDR@@KSIHK=@ ekAFRRP PDA >EJ eNISARHA PDAFO@NI@ @NPDAA@EHA KIPWKQN
2# ?7=N@

1AIK RA2#"=N@ EJCAHNP KJRQN 2I=HH'# IKJERNPDAJ PQNJ KJ PDA IKBEP

2SELA IKCCHA HABP KN P=LAREPROZAPAOO PDA IKKER.<KK@E>J (<EL
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2?NKHH @KSJ =J@ P=Ll$PRA - P=>
3 =L PDAR=-EH=>HA eNI3=N

4HPN 40AN &QE@A +8><



21=HH#% 40AN ,=JQ=H

3=LPDA - /0+ [/ P=>R>ACEJPDA QL@=RAADD
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.J?A PDA eNIS=NA EO EJOP=HKA®EHH >KILRA@ R M>KKPKOQN IKIBEEN'KH@ PDA LKSAN XKQBRN
=P HA=OP OA?KJ@O RBA3OA EP
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/N AOO PDA LKSAN kQPE=EIJK>ACEJ KLAREJCKON 2I=HH'# IKJERN SEPD PDA JAS eNI5S=N
EJOP=HHA@
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| 8:KFIP -<J<K

1AOAP PDA IKKMEP L=CAO OAPPEJCREOA B#IRO @AB=QHP OAPPEJCO

O<:LK< I18:KFIP -<J<K
2AHA?P PDEO KLREKOAP PDA IKSBHR EPO BKRP @AB=QHP OAPPEJCO

@AB=QHP BHZ?OAP SEMBAY =HH OAPPEJCO EJ PDA IAJQO =)@ LECAEHENERDA eNISAN
?=HE=REKJ eHA =X@BGIMEKJI EJBKNI=PEKQ 8=J NOAP PDAOA =HEBK EBRAHA?P PDAKINE-PATK

%=?HKN) 1AOAP EO QOABQH SDAJ OS=LLEJC >ARBARIDERDB KN SDAJ AJ?KQJPANEJC EOOQ.
PD=P I1&J >A =ANOQHP KB e @ @KRJ@-HEPD QJB=IEHE=N OAPPEJCQCD<B®EBRRDANKP KB

EOOQADAHK=@EJC PDA eNASEN QL@=PKIEDIA H=OPA@ ORNOBKRANHOK S0P
PKQ>HAODKKP EOOQAO
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'‘@:<EJ<J

(JOP=HH "=IANKJPMH HE?AJOBAGBN2I=HH# P K QIHK?G =@ @ EPEAKBRIB!ABKAUKQ
LNK?AA@ K@ IQOP eNOP PRRDA =J@ EJOP=HH ===KANPKH HE?AJOA BRN B=IAN BKIl
JD8CC?; :FD

&K PK 8:K@< JD8CC?; :FD

$JPAN PDA ?RPEKJ "K@KQ N?AER® SEPD PDADONA KBKQN 2I=HH'# "=IAN= "KIJPKH OKBP&=N
EJ PDAK@BK< 8D<I8 FEKIFGOA?PEKJ PDAJ ?HETAA >AHKS
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https://smallhd.com/collections/camera-control
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%NKI PDA 2APPEJCO IAJQ KJQN 2I=HH# IKJERNJ=REC=PR R ./ ( '$ )..
'$ ). (J PDA QLLAN NECDP D=J@ HQI3AKH ORANFFE@KI / FBE OAA EI=CA
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1APQNJIKPPDA =?RIPRKJ SA>0OEPA =J@ AHRNREDKI / FB<E 8KQ SEHH >KILRA@ R I=G A OQNPDA
KGQ\J EO AJRR ?KARPHUHE?G<J KK ?KIJPEJQA

$IPAN KIQN IKIEND 2ANE=H -QI>AN EJ PDA eAH@ PD=P =LLA=NQSEI@KBHERGIKIENDO OANE=H EO
HK?=PA@ =HKJCOE@K @A PDA EJLQP KQPLRENKKN KJ PDA >=RRAN-PA

$IPAN KIQN J=IA =J@ PDA Al=EH SDKIQ S=JPRM?AERWKQN +E?AJOAN"HE?GE; KK M?AERWKON
+E?AJOAAU

J PDA '$ ). L=CA KJ KQN 2I=HH# IKJIERNAJPANKQN +E?AJOAS=J@ P=IK@BK<OAA
EI=CA

J?A =?PERPA@ "=IAN"KJPKXH HE?AJOAO SEHH >A HEG@ ABRJIEJILRITA
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PJK<D $E=F

1AREAS PDA BKHHKSEJC EJBKNI=PEKQK-MNEWHH IKIERN

c !@IDN8k MIJ@FE
c .<I@8C )LD9<I
¢ 0GK@D<

)* | .DB8CC# @E:CL;<J 8 G8E<C 9LIE @EBJJ KF <EJLIK K?< DFE®IKD<<KJ K?< JK8E;8)
F=HL8C@KP 8CC FEDXUK<OG<:K 4L D8P EFK@:< 8 ILEE@E> K@D< 9<KN<<E
D@ELK<J FE K?< DFE@¥@J @J G8F= K?< EFID8C 9LIE @E G<I@F,;

c (B QN IKIEHN @KAO JKP ODKI &K@ DIxQP KB PDA>RDEO QJEPR BKPAMQENRDA PULE?=H
>QNJ EJ KRAOO =J@ SKQH@ASAR=BPAN MQ=HEPU PAOPEJC
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c .J OKIA IKJEP KNO PDRANCA PEIA BKN MQ=HEPU PAOPEJC ODKQH@ >A >APSAAJ IEJQP;
KB KLAPEKJIBNPDA B=4U

4HPN 40AN &QE@A +8><



21=HH#% 40AN ,=JQ=H

<KK@E>J (<EL

4HPN 40AN &QE@A



2|=HH'# 40AN ,=JO=H
$EGLK FEX>*LKGLK

#AeJA SDE?D OECJkQ BEOBIREAS =J@ SIPAK KQPLQP 2AP QL ?KHKNREA® IKKIEKN KON
BKKP=CA EJ EPO EJPAJ@A@ ?KHKN OL=?A BKN AT=ILIMREASEBRYNNBKKP=CA PDAER=|L
=LLA=N EJ ?EJAI= KRA?PEKJ

?PQ=H (JLQP .QPLQP OAPPEJCO @ALAJ@ABNKKY @ABP

$EGLK FEX>IBK@FE .<KK@E>J

40A PDEO OA?RERARA?P PDA IKNDRNEI-NRE@AK KQPL®P . KN¢# ($
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*LKGLK .<KK@E>J

$J=>HA KN @EO=>HA PDRNBIJEPRE@AK KQPLQPRIN/ 27?<E ;@J89C<; K?< DFE®KN@CC
BLK-D8K@:8CCP CFFGK»RLK M@8 . $
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FEKIFCJ

,EO?AHH=JAKQO OAPPEJCO SA [@EAOZPACKNEVEJIC

B

"KIPKH KQPLMRIA KB PDA b ORKNLKN =J@ EJPANJ=H GN&E-EB =LLHE?=>HA

#<8:G?FE< 1FCLD<

@FQOPO PDA KQPLQP KB PDAAK BEJEAKK

.G<8B<I| 1FCLD<

JHU R=EH=>HA KJ 2|=HH'#® Q?PEKJ ,KBE®
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(B QOEJC = IKMNPSEPD OLANG /K@Q7?PEKJ KBEER® b=J@ QL =@FQOP PDAENKIQPAQRR

$D8>< -FK8K< .<KK@E>J

40A PDEO OA?REKIPRPA fEL PDA EI=CA =J@ KN IAAQR>HA KLAREKJBIN- BQJJU =JCHA

LK IC@G $D8><

#ALAJ@EJC KJ DKBON IKIJBN EO KNEAJIPABRRERNDQLOE@A @KSJ OAHACPORIERERP=HHU fEL PDA
@EOIWA®@ EI=CA OEIEHEN GI=NPLDKJA

-FK8K< $D8><

3DEO SEKIPHRA PDA @BR@HEI=CA X >UL=0OO0OEJC =JUKIRPE? BQJ?PEKJ=HEPU
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(@IIF1 $D8><

,ENKNO PDA EI=CA DKNEHHMDABQH SDAJ LKEKSRERO PDA P=HAJP O?AJA BXRIRQEFEREIC

(8K:? (<KELK F 1@;<F

%N OEPQ=PEKJO SEPD =J QLOE@A @KB&K34K®A KJ = OP=>ANBYN AT=ILHA QOA PDEO KLPEKJ F
NKP=PA PDA EI=CA =J@ JKP PDA IAJQ

3DA BKHHKSEJC KLPEKJO >ARA—=—HA SDAJ 3" ,$-4 3 .5(#%$.b EO @EO=>HA@

LK IC@G (<EL

3DEO KLPEKAGO PDA IAJQ NECDP OE&Z-EIHRAOO EB PDA EI=CA EPOKHBFREGOAP P
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-FK8K< $D8><

(B HQ SEOBATLHE?EPHU fEL PDA IAJQ EJ@ALAJ@AJPHU KB PDA EI=CA OAHA?P PDEXXKLPEKJ @
NKP=PEKJ

(@IIFI (<EL

%N PDA KJA LANOKJ SDK JAARENB =J@ KERN PDA IKJEN PRRCD = IEKN >QRGLEJC PDA EI=CA
EPOAHB QJ fELLA@ =RQBNPEKJO PDEO KLPEKREO BKN U

‘LE?;
3DEO EO >=0E?=HHU = REUERBKRNKH@AN ?=ONPD=P KQPLQP = J1ABN° HKSAMBNKHQPEKJO
‘LE?;

$)/ -

‘LE?;

QN IKJEFRNO IABN = LKCROOBFEI=CA 6EPD (JPANH=?A@ EI=CAO SA OAHAFRARRDANSH@R P
REAS3DA LI =J@ 6$ 5% OAHA?PEKJO ?DKKOA >APSA/RTRIFANIO ANABNNEJICET DKS PDA
BKKP=CA EO RE}C6DAJ QOEJC =J (JPANH=?A@ E OBEQBEPPDEJIC >APSAAJ >K> KN EBYQ =N
D=REJC EOOQAO

6 A =HOKRKIIAJ@ PD=P KQ ?D=JCA PDA ?=IADKQPLQP OAPREJC B OECJ=H EB LKOOE>81Q
?=J M?KI® EJKQN @ AA@NBKNI=P =J@ PDEO SEHQUEAIEINHPO BKN KNEPC PDA EI=CA
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LE?;

ESDFIG?@: .<KK@E>J

J=IKNLDE? @A OMQAAK RA@ BNPDA 2APPEJCGC-BKKHACEJJEJC EJ eNIFFANOEKJ

3DEO PKKH D=0 IKNFATE>EHEPU PD=J PDA KH@ANKIABRBIOAB RDEO OAPPEJC ?DA?G
QIJ@ANFFCJ .:8C< (B HQ@ HEE P=6 =@RIP=CA KB PDAOA IxFBAD SAAPKIIAJ@
QL@=PEJCQAN eNIS=A

(B QOEJC =J=IKNLDE? HAJOAO SDE? CRAAEVROKNEP=HHDA BKHHKSEJC KLPEK@®@ SEHH _
OMQAAVIKQN EI=CA @PNDEJC EP KQPKDRNENU

3DEO KLPEKJBKNIO JK EI=CA @A OM@ABKN QOA SEPD JKJ =J=IKNLDE? HAJOAO

3

40A R @A OMQAAJ=IKNLDE? BKKP=CA QOEJC HAJOAO KN =@=LPANO SEPDA-B=MDMQAAV
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https://guide.smallhd.com/a/1146199-anamorphic
https://guide.smallhd.com/a/820096-pagesos-3-software-update
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40A R @A OMQAAJ=IKNLDE? BKKP=CA QOEJC HAJOAO KN =@=LPANO SEPB B=HOMQAAV

3

40A R @A OMQAAJ=IKNLDE? BKKP=CA QOEJC HAJOAO KN =@=LPANO SEPDA-B=MDMQAAV

3

40A R @A OMQAAJ=IKNLDE? BKKP=CA QOEJC HAJOAO KN =@=LPANO SERB=H#NDOMQAAV
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/- .:8C< .<KK@E>J

N KH@AN "=JKJ #+210 PDEXRKHEPLQP KPNA@ EI=CARAN '#,( QOA PDAOA KLPEKIO®
?NL BKN = BOHAOREAS

)FE< EF J:8C@E>

#EO=>HAO #2+1 27=HA

8EFE (8IB $3$

2?=HAO PDA '#,(BA@ BN=-"=JKJ #*(P KeHH PDAAZKIN.KNLANHU

8EFE
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2?=HAO PDA '#,(BA@ BN-"=JKJ #P K eHH PDAAZKIN.KLANHU
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2@kC<J] 8@I@E>

| =EN D8CC# /3 (FE@KFI FI 3AN@AG 3718JOIEPPANRK =.D8CC# -3 (FE@QKFI KN\BAR@AG 17
1A?AEARNBKHHKSEJC PDA OPALO >AHKS

ES9C@E8B®I@E> DF;< FE K?< .D8CC# (FEI@K

/ KSAN KJKOQN 2I=HH'#=J@ESM@>8K< &X=R?A00 PBXKK@E>J (<EL

2?7NKHH @KSJ ?HE?G)KY KLPEKJO QJ@ANJI$=RD*0/+0/ AJOQN PDA EJLQP ECKOAP P
2%- ' ..
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-= REC=PA @KSJ@"RleJ@ PD#- ' .. KLPEKJ QJ@AN PDA-$ . ?=PACKN
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"HE?G PDABRE?G =J@ OAHA?R -3 K AJPAN L=ENEJC IK@A SDE?D SEHH S=ER/ASBN S5EN-H
BKI = 2KIL=PE>HABRIEPPAN KN 1A?AER 17 #K PDEO KJ >KPD PDA 37 =J@ KQEBIU=ENEJC
PSK 2I=HH# IKJERKNO

(B = PNOIEPPAN EQ—BN LR =J@KQ SEOB BJIL=EN EC<:ISDAN EP O9+$- /3-3
=J@ PDAJ ?HE?G PDA KKREK IR

+8@I@EH <I8;<B < M@:<

%ENOP A20R0QN BAN@AG REBE?A EO ?KJJA?HKA@SPN<I = RE@AK ORAM)AOPEJ=PEKJ RE=KN
. $
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+FN<I FE K?< KI8;<B RE= PDAI@K:KLLKOEPA PDA EJLQPO
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40EJC 68G<IC@&N OEIEH=N?BDEKJ EJOPNQIAAPQIRDAI<K >QRR) KJ PDARIOIEPPAN QJPEH PDA
9CL<:CFL;" >ACEJXRPC@EB HL@:BCP

6 AN?KIIAJ@ QOEJC IKHP,=J=CAN OKBRSIN- ?KILQPAN BKN PDA L=EKEAOORKQ SEHH JAA@ =
,E?NK 42! ?=>HA =J@ OEILHU DEP PDA LKEN >QPP

2AHA?P $- KJ PDA IKJEEN SEHH >ACEJ L=ENEJC SDE?D PRCE?=BHAGKHBObut can take up to 3
minutes in the presence of heary 5Ghz inteference
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6EMHAOO EBRINPA EO = ?KIIKJ 2QHLNEP BKN L=ENEJC EOOQ@BRAPAKLOP-HEIJGEJC
SEPDKQPREIC L#&® KN PDA 'KHP EJ@E?=PAO PD=P L=ENEJC D=0@=KRME=PN

=M= SEPD HAO@ISERG-§NOLA?Ee?=HHU EJ'PQAOLA?PNQI BNSP =FD N@XALK<IJ
=JPAJJ= I=OPO AP?0nce paied PDA OECJ=H SEHH >A B=N HAOO GEIOQRE-HORA@ >
EJPAAAI?A

6 A=HOK =@REOA LH=?EJBPPNOEBRI@ (<K<I = <<K 8GHBKI KJA KPDAN

2KIAPEIAO MIK REJC PDA =JPAJJ=0 AB8RHRNEJC PDA L=ENERAOR =J@ =@@EJC = OEJCHA
=BPAN PDA L=ENEJ&ADI D=0 N ?=J DAHL PDA QJEPO BRNG EDBARI?A

"KICN-PQH=PEKBQ NL=EN@ QL =J@MEREJC =AEADO OECJ=H

8KQ ?=J ?KJeNI U J-REC=PEJQJBRE?G KN OSELA @KSJ =J@ EJ PDA QLLAN KAEEKNIAN BDA
OECJ=H PUAEJIC OAIP RRAERD SEPD -ABBISEAHAOO E?KJ

| <18:<B 2@kC<JJ +F:L:KJ :FDG8K@9C< N@K? .D8CC#, Q@D
(FE@RIJ

3DA 2I=HH'# 2E@AGE?G 2* 17=J@ 'KHRA-NXIL=PE>HA SEPD
3AN@AG 'KHP 8 73
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https://teradek.com/collections/bolt-family#comparison-chart
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SAN@AG 'KHP RGNS

SAN@AG 'KHP 73

SAN@AG"$

3DA 2I=HH'# 17 37 OANEAO =N ?KIL=PE>HA SEPD
SAN@AG KHP 8 73

SAN@AG"$

[-*0 " #** [$)" [$+. 1*-2%-" .. + $-$)"

8 KQ ?=J KJHU L=EN KJAKLZ B7 =P = PEIAK®Q ?=J DRA 17 QJEPO L7&@H= OEJCHA 37
6 ANR?KIIAJ@ PQNJEJC KBB =HH KPEWANDEESB 17 QJEPO =J@ SKNG KJA =P = PEIK RKABA®PAA@
QL PDA L=ENEJZARNO

40A KHP 1=J=CAN KJ = ?KILQPAN EB KAR@AG K@ Q?PCER-OEAN REN =J@ >A A@ANPDEJC EO
QL R @=PA DPPPAN@AG ?KI L=CAO @KSIJHK=@O >KHP

IA OQM >KPD 17 =J@ 37 QJEPOGINR @=PA KJ PDA H=PAOP aNIi&Q ?=J QL@=PA PBR@AG QJEP
RE=IKHP |1=J=CAN

3DA M\CEKJ OAPPEJCO IQOP I1=P?D >APSAREHAD @A HKLA )=L=J (J@QKKNP?

3K LMRAJP EJFAMJI?A SDAJ L=ENEJC=ONEPPAN =J&P AERN

3 QNJ KBB =HH KRDANEPRARRAERN OAPO =J@ KJHU PQNJ KIGAERFNN =J@ OEJCABEM KIQ =N
PNEJCGKHL.=EN

3 QNJ KBB =JAPNERNO PD=RA =NN-@QU LFZRKPDA O=IA BBOIEPPANHU DA PDARINDIEPPAN =J@ PDA
KJA R?AERN KIQ A PEIEJCGFL=EN PQNJA@ KJ

'= RA PDARIDIEPPAN =J&P?AERN =P HA=ORABKN IAPAN =IEEN@K JKP LH=?A PDAI NECDR AATB P
KPDAN

1AIK RA PDA JPAJJ=0 >ABHIXENEJQ?A UKQ OPBPNPDA L=ENEBCABO =@@ = OEJCHA =JRAKRLP
PDA 17 =J@ 37

-. 3% 2KIAPEIAO EB PBARD = HKP KBHEAMRFM EJ PDAANEP 14 P=&= BS PNEAOGAP PDA QJEPO P
HK?G ?KJPEJRRUWPDA L=ENESCAQO
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https://teradek.com/collections/bolt-family#comparison-chart
https://teradek.com/collections/bolt-family#comparison-chart
https://teradek.com/collections/ace
https://teradek.com/collections/bolt-family#comparison-chart
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3DEO EARKHBKN OKIA IKIBENO

8GKLIk "0/ J 'FFB XC<J
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5EAS =J@ =??A00 eHAQIFSERD (I=CA "=LPAN
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¢ 2SELA HABP KJ =JU L=CA PBADIN@ DKH@ = 40AN IBR®EOLH2DA HEOP KB ? KD

3DA HABP ?KHQIJ KB PDA ?KIREKIN.=CA =HHKSO QOA@NBA?P SDE?D 40AKIIPFQOREVA

?FI K:LKJ/ FFCJ=J@ KPDAEX>L| SBK@QFEZJ >A =OOECJIACG-R)OAN >RPPU OAHA?PEJC PDA@AOEN
KLPEKJHRINJU ?=PACKMN$J=>HEJC KRH SEPD = 40ANKQRE AO PD=RKH = &HK>=H KNARDQHNH
3DEO IA=JO PD=P FK¥HEO =7PKRAAN L=CA KB PDA IKBEP

-KP=>HA ?KJeCEMEKJO BKQ3D @J?PEKJ QRO EJ?HQ@A =?GHECDORAAR =?GHECDKIFOR)P
2AHA?P =J@ * 37 2SEP?DREJC @ERHE EJLQPO KIF?D %J?PEKJ QR =HHKSO PDA GOARE?GHU
OSEP?D ORAD SEPDKQREXKPI=REC=PWKR PDA ,KJBEN 2APPEJCO IAJQ
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OA?KI@O
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HK=@XQN KSJ ?QKIP=?G @KL

3K HK=@ = ?®@0éHA OAHA?P PDAKIQOR?G>K?G =J@ PDAJ Q®RA 3DEO SEHH =HH{KEB HK=@
= eHA BKNK®DN 2# 7=

6 AM?KIIAJ@ I=GEJC PDA ?Q&PeHA PDA O=IAADKHQPEKJ =O PDA L=JAH BXOIGIARDP N
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4HPN 40AN &QE@A +8><



21=HH#% 40AN ,=JQ=H

8K< /@D<
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2APO PDA IKJPD @&A=N

/@D<
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OAPPEJCO L=CAOKKKOFEBREJC BNKJEP KN R IKJERKN 3K HK=@ =H&HA OAHA?P HK=BANJ@
PDAJ JREC=PRA PDA eHA =J@ OAHA?P EP

4HPN 40AN &QE@A +8><



21=HH'# 40AN ,=JQ=H
PJK<D

c )<KNFIB .<KK@E>J]

c !@IDN8k .<KK@E>J

c ! 8:KFIP -<J<K .<KK@E>J
c '@:<EJ<J

c .PJK<D $E=F

)<KNFIB .<KK@E>J

"KJeCQM PDA IKIEHND JAPSKNG EBRAN =J@ AJINPEKJ KLPEKAR->HA ?RKEJB-PRIO

4HPN 40AN &QE@A +8><



21=HH#% 40AN ,=JQ=H

K?<IE<K

3=L PDA;@R=>R KLAJ PDA $PDANJAP OAPPEJCO
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4HPN 40AN &QE@A +8><



21=HH#% 40AN ,=JQ=H

|@IDN8k .<KK@E>J
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2AHA?P PDEO KLREXQAP PDA IKEBERR EPO BKRP @AB=QHP OAPPEJCO
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HK?=PA@ =HKJCOE@K @A PDA EJLQP KQPLRENKKN KJ PDA >=RRAN-PA

$IPAN KIQN J=IA =J@ PDA Al=EH SDKIQ S=JPRM?AERWKQN +E?AJOAN"HE?GE; KK M?AERWKON
+E?AJOAAU
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)* | .D8CC# @E:CL;<J 8 G8E<C 9LIE @E®BJIJ KF <EJLK K?< DFE@H<<KJ K?< JK8E;8)
F=HL8C@KP 8CC FEDXUK<OG<:K 4L D8P EFK@:< 8 ILEE@E> K@D< 9<KN<<E
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>QNJ EJ KRAOO =J@ SKQH@SAR=BPAN MQ=HEPU PAOPEJC
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A 4

8KQ DRA PSK KLPEKJO
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+(-$ 6EHH DA = /ET AH HEJAAHERE@A HEJA ODKSEFDA A@CAO KB PDA =RQAPRAIDAHA?PA@

+EJA OPUHAU=A IKNA DAHLBQH SDAJ JAA® BFARN ?HA=NHU SD=P EO KQPOE @¥*>A-6’PER
SEHH JKP CARJPA@RMN =O EP @KAO SEPD OKHE@ ?KHKN
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#AeJA PDA ?KHKN KB REM{=KN= EB QOEJC33% OPUHA KN @AeJA PDA ?KHKN BB RZDAKKPOEIC
_+(-$'OPUHA
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@FQOPO PDA KL=2ERULFNI?U KB PDA I=PPA=KN HEJAGNO @ALAJ@EJC KJ PDA 2BDKBAJ
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OP=J@@NO 3DEO IA=JO SA SEORDREOQHAIEVAKR =J@ >KRPKB PDA EI=CA >AEJXKP2NA@ BKN
PDA eJ=HK®@Q?P RES<:K "L@;<J

9%KI =JU L=CA :C@:B K?<PIK@ IB\K8G K?< JH<EKJ = KQ?DOARJ IKJEKN =J@ OAHA?RN/ FFCV
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-= REC=PRR8D< JG<K =J@ OAHA?P PR =@ @ KRPPA ?(QNR L=CA

J?A =@ @A@XQ ?=J<;@RDA OAPPEJIEBY @>8K@E> Kik3EGC@E> K?< |@FNMSDAJ OLA?P" EO
DECDHECDPA@
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3DA;<=8LCIOAPPEJC EO BREASEJC = =OLA?P-REK BKN KHBIAIRAHA?RBK@EJ@ ?D=JCA KP P
K OAA PDA >H=7G >=NO OSERHNEIP=H ?KJe GHEKJ
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IU @AB=QHP PDA >ANDARY KL=?EPU =@FQI¥PC=<J@FG8:@KIR P=OPA BKN SBEARKIQ eJ@ IKOP
REAS=>HANA ( OAP PDA KL=7&PWP K QAAL PDA KBBAXIN-N=0 BN>AEJC @QESPREJC

(B QN K@ Q?PEKRHEAO KJ >KKI =Q@KR 2+J QOA PIXA RJ@ >KRP@A=@ KJAO R CER
LKQN >KKI KLANKN =CN?A =N= BKN CAPPEJC ?HKOA > ZHRaA
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HOK GJKSJ =0 3EPHA CEERKM IMRE@AO = OEILHAIRESA JA=NK;><J F= K?<8D< =0 =
BNEAJ@AEDID ANKFRAAL EILKIR=JP AHAIAJPO EJBRK =??KQJP BKRANO?=JOKIA 350 SEHHKEN

KQP L#FN\KB PDAIBNP K eP RNEKQO =OLAFENGNKHQPEKJO >AEJC OAJP =J@ FEPOIREDHBQOA@ >
>N=@?=0P OP=PEKJO =J@ KPDAN QOANO JKP QOEJC =J EJPANJAP IA@QEQI
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8=<>L@;<J .<KK@E>J]

*E

$J=>HA #EO=>HAQNVEBE@ADEO ?=J =HOK >A @KJA =RKHDANRAN & =?PEREJC KN @A=FEER
PDAKKH (P SEHH >ARNSDAJ =?PERJ@ &AU SAJ JKP

I FID8K

@FQOPO PDA =OERBEIRINB PDAAGBE@AO OAPKPBIELPKIQ ?KIJOE@AN PDA HA=0OP ?KIIKJ
@AJKIEJ=RN EA ERQUIDRAK I=GA= T -#=T @QAHER AN>HA QOAPDA T CQE@ARQJIP BKN
PDASKNOP ?=0A

3DAOA =AIPDA PSK OP=J@»SNAJ EP ?KIAR RK=@?=0ORBREOEK®B WQ GJKS KQ SEHH JAA@ =
?Q0OR PEPHA @=84= WKQ ?=J QOA P2&" 3 KKH EJ HEJA IK@QA

FCFI

"DKKOA PDA HEJA ?KHKN KB PDA CQE@AO BKN A=OEAN REAS =3NEPDKPALAIJ@EJIC KJ U

*G8:@KP

@FQOP PDACGN-NJ?U REOE>EHEPU KB PDA CQE@AIBEAD EQORILERCEKISHPD REOE>HA >QP JKI
@EGPREJC

.8=< :K@FE
$J=>HAO @EO=>HAO PDA ?RPEKDOOE@A @KN

3DEO =C=EJ @=PAO ¥2EBR2?=0P KB S=JPA@ PA O@\PD=P PDKI?KB PDA L=JAH KJ PDAKDH@
JKP EJFAM\ SEPLKQN EI=CA KN =?PEKJ EJH¥IBA BN

8=</@KC<

$J=>HAO @EO=>HAO PDA ZEEBIBEI®B @K\

3DEO =C=EJ @=PAO X2BRa?=0P KB 8=JPA@ PA ON\PD=P€NDE?0O SKQH@ JKFBENPREPD
LKQN EI=CA KN =?PEKJ EJHIBA BN
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8=<>L@;<J ,L@:B .K8K

+ARD =LLHU 2AEEQE@ACG-R=CAIRDAHL FQ@CA ABAGNAL PEPHAO =J@ =?PEKJ

%K1 =JU L=CA ?HE?G PDAORE?G KN P=L PRAJARNNEJIC QL )<N/ FFCV
-= REC=PRIR8D< .8=<=J@ OAHARRE-B @ EFPPA ?(NIR L=CA

.@@0O AVPDA @AB=QHP OAPQXEOSEHHIAA@ KQP+) A@QEP PDA OAPBH3IREC=PEJC NECDP SDAJ
_2=BR EO DECDHECDPA@

+ARD ?D=JCA PDA =OLAHEKKP OK SA ?=J REOQ=NBEXS =J KH@ SKQH@KINKQN EI=CA

(B PDA CQE@AOKINREOE>HRA@EN REASEJC KIREN UKQ ?=J A@EP PDA "KHKN =J@ .L=?EPU BKN >AF
REAS=>EHEPU
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/H=?A0 = MOOD=EPE?QHA EJ PDA ?AJREWKBACA SXPABRNJI?A LKEJP KJ ODKKPO SDAJ
OUIAPNU KN L=JJEJC =72QN EO =J EILIRNJP L#N\KB PDA ?KILKOEPEKJ

8 KQ SEHH JAA@ = RE@AKKOETUAFKAHIKHO

| FIJ?8@!1 .<KK@E>J

*E

$J=>HA #EO=>HAO PRACD=ENDEO ?=J =HOK >A @KJA KKRBAPNLSOAHA?PEJC PDKRBDAJD
=?PEREJC KN @A=PEER EPPER KKHO ANCNAJ EJ=?RERA CRU

KPC<

8KQ DRA PDM\ ?DKE?AO
"1.22

L7

(- 3¢

FCFI

#AeJA PDA ?KHKN KB MI?OD=EN BKN >APPAN REOE>EHEPUK@QALADE-EJC KJ U

.@Q

"DKKOA PDA GEKB PDAKROD=ENFZOPA BKRN IABNAD >=H=J?A KB REOE>EHEPU =J@ ?HA=JHEJAC
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*G8:@KP

2APO PDAFRDL=NJ?U KL=?EPU KB PRAON=EN

| FJJ?8@! ,L@:B .K&

%Kl =JU L=CA ?HE?G PDAORE?G KN P=L PRAJIRNNEJC Q@@ -AS XKH =J@ BEC=PKR ®+IA
"NKOOD=EN =J@ OAHA@HIPKRPPA ?QNIR L=CA

?NKOOD=EN SEHH >A LH=RQHN EIFHTASKQ ?=J A@QEP PDA OAPBHIRBEC=PEJC NECDP SRAODHEN
EO DECDHECDPA@
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HOK GJKSJ =0 &NE@ RBECEHBNMHEP= CAKIAPNE? CNE@ L-AARMINKEI=CA SEPD
?QOREV=>HAM$O ?KHQIJO BKN =NEEAPU KB KJ OAP ?KILKOEPEKJ=H JAA@O

"NKOOD=P?D EO >AJAe?E=H BKN =HECJEJC AHAIAJROKEBNEEBKEE@&IOPNQARDIN-PPANJ =J@
?=J =HOK >A QOA@ BKIN>BN=J?A ?KILKOQN

| FJJ?8K:? .<KK@E>J

*E

$J=>HA #EO=>HA PB®OOD=P?D 3DEO ?=J =HOK >A @KJIAKKHPBNP=?PEREJC KN @A=FEER PDA
AKKH (P SEHH >AZNSDAJ =?PER-J@ &\ SDAJ EJ=7PER

FCFI

2AP PDA HEJA ?KHKN KR®OB=R?K RQFQOP EPO REOE>EHEPU

*G8:@KP

3DEO SEHH =@FQOP DKE&@?EIDAA PRYCDPDA CNE@

-<>@FEJ

3DEO OAPPEJC KARDAdJA PDA @AJOEPU KEDRIDNAAPD CNE@ BKRESYDHAA @@ ENKQJIP KB
CNJQH=NEPU
8KQ?=JDRA T PK T AMQ=H LKREKJO KJ PDA CNE@
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| FJJ?8K:? ,L@:B .K8IK

_@@ -AS XKH =J@BEC=PA®¥IA "N KOOD=P?D =J@ OAKATP@®@ KFPPA ?QNR L=CA

J?A PDA "NOOD=P?D EO =@@A ®@IJA@EP PDA OAPBHIRBEC=PEJC NECDP SRAODHN?BO
DECDHECDPA@

3DA L=PPANJ EO CKEAE® EJOA?PEKJEZK EBKD S=JP = T NQHA KB@DREEP SEHHKERSE@AS
PDAA DECD SDE?D EO AMQ=HOM&PNH
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OGHILkK JJ@JK 8CJ< FCFI

$TLKOQN OOEOP EZg=>?CP M@ HR@CBJI@8::LI 8K<CQE@ABAPPEJC ATLKBRNKIPN ODKROD >
L=EJPEJC AHOD SDAJ RDBEP = OLA?EeA@ HQI= >NECBRSDHD DAHIKQ)GC @EGFRIEXKAT=?P
=M=0 KQN EI=CA U >SAC@GGC@E2 MQE?GHHMTLKABN-@FQOP BKN EE?Q#N-NHU EJ @Eg?QHP
REASEJC ?KI@EPEKJO KQP@KKNO KN KJ =QEI>=H KN ?N

OGFJLK JJ@JK *MIM@<N

40A PDEO OA?RERKIP=NA $TLKO@NOOEOP SEPD 2|=HBIKPDAN ATLKORKHXMAHLKD eJ@
SD=P OQERQN LANOKJ=ARAMNI?A

IA?=QOA $TLKORNDOEOR-EJPOKQN EI=CA @GERE> ?KHKNO @ALAJ@EJC KJ SD=P PDAEN HQI= >NE(
RHQA EO EP ?7=J >A >AJALTEHRINEVA PDAOA ?KHIKNEGA PDA IKOP OAJOA KBN ATLK@GICA

HPANJ=PAKQ B=J JKS?M=PAKDN KSJ ATL KGONKHKN O?HBKD eJ@ PDAAIDAPO JKPURQN P=OPAO
KN OQEP=>HAEBMINAFIAN
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$TLKOQN OOEOP E@MMB=0ORKH BKN eJ@EBCANIATLKOQM?=QOAQ ?=J OEILHU HKK&EMU

EI=CA EB = @AGENKNEKJI KB PDA LETFQNRAEJC L=EJPA@ PDA ?KHKN @AOECJ=PA@ BKN DECDHE
AT=ILHA PD=P PULE?=HHU IRQIGHBAK >NEJC @KSJ PDA ATIAKRGNC=EJ PDA @AP=EH EAPD=P =N
O =J AT=ILHA EP ?=J >A QOA@ BKN ODKPO PRERPRMAIZHAIJ ATLKOGNHEG GLA@ >=CKQJ@

CMAJ O7AAJ

(B PDA ?KHKNEVAIP KBEFTLK@AQAOEOP KR @ EGPREJC BKAQWN KPDAN KJ OAP PDGO PN
?M=PEJC = JAS L=CA OLA?Ee?=HHU BKN KR PIEEP-E?G =J@ BRNBKN = MQE?G ATA KOQN
OLKP ?DA?G SDAJ JAA@QA@

IA?=QOA PDA $TLKAQ@DEOP O?=HA ?=] JKSQARIEVA@-HHKSEJOQR I=L 1=JU ?KHKNORI=JU
>NECDPJAGITNO EP ?=J £BRQ =J EJA@E>HU ?KADAJOBRIKKG =RQN ATLKGRHQACGDA

6 =RABKNIKJHU K&8O OHECDPAWIRBHEPU EJ PD=P EP ?=K+QCA@RPEI=J?A ?KHKN EJ =@ @EPE}
K HQIEJ=J?A ATLKGQHNDAJ QOEJIGN@ANLE! IK@AO

(B IQ SKQH@PNAN HKKG =REDCR ATLKOAKDN EI=CA PDX P-FRA ER=EJPA@AN DFA =
HKKG =P FE2ZRABKNI

IA?=QOA KB PDA J#PKBI$TLKOQNDOEOP =J@ DKS EP L=EJPO PDANEEKQORKHKNO EP ?=J >A?KIA
@EGPREJEKPDAN JA?AQOER>O KJ OARKKHO ARBAA>N PDKQCD HAOO ?KRAJOERI= U SKNG
>APPAN BK® BDEO EO = OEILHEeA@ OEJCHA OLARRNQT(28PS 22(23 EO IA=JP BKN IKN A
?KILHE?=PA@ ATLKOGRH IKJBRNEJC KB PDA EI=CA

OGFJLK JJ@JK .<KK@E>J

??A00 $TLKOANOOE@POAPPEJCO IAJDI=REC=PEJC NECDAOOQELUR PDA NEGISFSEMN PDA
6 =RABKNI EO DECDHECDPA@

*E

3KCCHAO $TLKO@OEOP .BB .BKQ ?=J =HOK @K PDEO KKPDA-RPSOAHA?PEJCIRKAR @
=?PEREJC KN @A=PEER EP SEHH >AAINSDAJ =?PERJ@ @GN SDAJ EJ=?RER
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KPC<

"DKKOA BMN=LNAOAP ATLK@GEDOEOP O?=HA KNSBPEN=- CAJANE? I=L PRQP£l] ?QEGIEVA
8KQ SEHHRAPDARKMHKSEJIC .LPEKJO

~$ 1 8 /G & ! IQ

+ 10 1=EJ>KS &N@EAJKBEJIG P K 1A@

'5 %) 2KLO ALMOAJPA@ 2KHKN >APSAAJ IH=?G QTEKDA@ =J@ 6DERANILKOA@
( + "QORI OAPPEJCO PD&® RN=PA

'5 FE<

$+ 9KJA EO =KIP>=OA@ ATLKAGHN. PKKH"@HKLA@ EJ ?KHEREKBISEPD HACAJ@=N
?EJAI=KCHLDAN@® +=?DI=J 2" PD=P SKNGOAERF)=H OLKP IARADNH=?EJC (1$ ATLKORNQAO
SEPD REO 2AJOKN @=R+ BDA ?=IAN= LNMNRE@AOABNKRJI?A LKEJP =J@ = B=HOA AKKRIKKMIPO A=?D
ORL =>KRA =J@ >AHKS CHNU=HHKSEJC BKN AH#OEARIPQBRREROAP ?KIIQJE?=PEKJ
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$+ 9KJA RMQEN = +KC OECJ=H EAKNBKN PDA IKNEFFRQJ@ANOP=J@ QEOSPMHNPA BR RRHQAO (B
KQ SEOBROA =43 =LLHU BP-PKIJEKNEJC L=CA QOEJC PDAKIKIKE&POPA=@ KB =LLHUBIC= +
PDA ?=IAN

3K AJ=>HA $HQIA 1=GA OQNWKQ ?AN=PA = ?KHKN LELK@BI IKJBMND OAPPEJCO IAJRBSEHH JAR@ P
?M=PA =J@ OAJ@ PDA KNEPR& OECJ=H =J@ OAHA?P PDA HKEQBEHHOQAJ@ .J?A PDA "KHKN /ELA
D=0 >AAJ OARIPP?D PDA ?=IANO +& OAPPEJC PDA $3A XKH ?=J >A =OOECH¥@WP/=CA |AHKS

EO =J AT=ILHA KB DKSZKJeCQNWKQN "KHKN /ELA OAPPEJCO =)@ =@KIRBKH+ 9

FEX>LI< '5 FE<JN@K? -

= REC=PRRKK@E>] ** +$+ )2 * *+$+  PDAJAJPAN PDA BKHHKSEJC
c (JLQPBLA '*

c "=IAN = -

¢ "KHKN 2L=?A- 2$ " (0/-"

c"QNRA - F>"

c 1=JCA .$! LCC @JBCE )FK FEM <IK

3 =L PDA OANJ KB PDA L=G#&QA SKNGEJC KJ PDAJ P=L PDA LHQO OECJ # RBRDKERH>=N
2AHA?R3+*.0- .$./ P=L/ 4 PDAJ OAHADP*)
)>* [ (8B < JLIKFFLJ<C<:K F)FK FEMIK @E K?< FCFI G@G< FGK@FEJ

@K (+

8KQ ?=JI=GA QLR @EBBRJP, / OPUHAO
8KQ?=JDRAQLR @EBBAJP GM@EAJP OAHA?PEKJO KJ = QEJSPAEIC

3DA JAS ?QGHEV=>HA ,/ =HHKSO KIQ R M=HHU eJA PCKBNJATLKGQDAPPEJEQKON HEGEJC

J?A =, /EO OAHA?PA@ AJPANEJC A@EP IK@A SEHH >NEJC QL PDA (1$ CQE@A

2AHA?P PDA :;

3DEO SEHH =@ @ = HEJA SBPEX-T".¥- R =HQA ,7 R=HQA =J@ &1 #($3 OHE@AN

@FQOPEJC PDA ,(- =J@ SEHH OARQIN-RHQAO BKNPRPHN KP BKN PD=P ?KHKN =C<Q30FTUKOA@
EI=CA

3DEO SEHHAYAMODAIPA@ KJ PDA OREERREJIC PDA OHEXRPAD=@FQOP FBRHH LKOEPEKJ KB PDA (-
, 7 =C=EJOP PDRAf&HHGRIEAJP BKNI

2AHA?PEJC PBAMPN-J SEHH @AHAPA PD=P HEJA ?KHKN

J?A eJEODA@XQ ?=J DEPR=K ORM WKKQN OAPPEJCO
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$>EFK 'FFB

HHKSO $TLK@QNOEOR 8KNG KJ PDA OECJARPRAIEKBRDA ?=IAN= ARAJ EBHQ DRA = +KKG # #43
=LLHEA@ =&KHIP KJ PDA IKXI¥ SDE?D SKQH@ 8POANABP PDAGIQHPO KJ PDA O23MM?G EBQ
SEODKAKJERKN ATLKOQRHQAO 3%1 = HKKG D=0 >AAJ =LLHES&APSD=P ABB EP I8 >NEJ& PDA
eJ=H EI=CA

6 A R?KIIAJ@ HA-REJC PDEO KJ BKN IKOP ODKKPEJC O?AJ=NERGRIHBEIC43 EJR
LKQN BKKP=CA KJ OAP =J@ @K JKKRIPATIE@IA EJ LKOP

?FN $- "L@;<

#EOLMK—= REOQ=H _HARAKHBI R=@ OAJOA KB PDA ?KHKNO PEBEKIIKR-NECDPJASKABDEO EO
DAHLBQH =@IENAN BEQDRA = SE@AREAPU KB =OLAKRSNIKJIEKNEJC

"L@;< 'F:8K@FE

2AP PDA HK?=PEKJ KB PDA (1XKGQH®R RBQN ?DKKOEJC
3DEO ?=J >A IIRA@K LKOEPEKJO KJ PDA IKBEP

3./ +ABP "AJPAN1ECDP

I. 33., +ABP "AJPAN 1ECDP

$SEK<EJ@KP

#E=H EJ PDA EJPAJOEPU KB $OCHOBRNEG A EPO ABB IKM OQ>PHA =HHKSEJC =J A=OEAN REAS KB
KNECEJ=H EI=8B=HEJC >=?G PDA (JPAJOEPU SEH+SAGKI@AENDOETPCAUO?=HA EJfQAJ?A
>NEJCEJC O=PEKJ >=?G EJRQN EI=CA

OGFJLk JJ@JK LIKD@QSK@FE

) 2 N@K? XIDN8I < MIJ@FE "KIJPEJQA PDEO OARHAFNJ DKK EAP PDA IKOP KQP KB
$TLKOQGN OOEOWR* <BK@EFH FNE GkJ<K ( +
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,=JU ?=IAN =O L=RE?QH=NHU SDAJ ODKKPEJC EJ H¥C AO@BI®B>?K<IECDHECDP8B@IK

OD=@KS =PHRAEK?<| K?8E =J@ MOLA?PERPEQHH OD=@KS ?HELLEJC IECDP >A =0 DECD =C
=J@ DECDHECDPO IECDP >A =0 HKS =O BKN AJKEBI®Q@E> K?< OGFJI@JIKO?=HA AJGQN
PDAOA OAPPEXXQEN; K IKQNG<:@X: :8D<B BKML8ISEK<<; 8::LI 8:P

3K >ACEJ OAPPEJC PDA O?=HA H,eNGB;K?< C@D@KN PDA BKHHKSEJC AT+IRBEJC = %7
OARKRS +KC C=lI=>QP PDEOKM@@NLLHEAO-HRIU ?=IAN- KN C=II=

%ENOP LKEJP PDARIBND =JOI@>?K>FA?PO PD=PFBEHBGFJ¥PDA ODKP = SDEPA ?=N KN ATLKOA
?KI?MPA KJ = >NECDP $EEHH @K eKAIE F==) XCK<IFG<E K?< 8GKLk =J@;<:l <8J< K?< J?LKK<I
JG<<; EB JAAQA@
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(>NEAfU LKEJPA@ PDAZESNNDO PDA OQJ @QNEJAWIBENGRDEO ODKP PDEGHOULCHIAN
—@REO=>KISAL PDA OAJOKMCLP ( @E@ BRMWE KB DRA K

@@ =J $STLKO®NDOEOP REF FFC OGFJ< OGFJL& JJ@JKB JKP AH®U =LLHEA@
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$RAJ PDKQCD RIDE =M= ECC<8ICP :C@GE®DE>NNE B=HOA ?KHKN O?FMHRERB AP E<<; K- XO
K?@J =FI 8E 8::BK< k8, @E>

2AHA?IKPC<J@ ?DKKO@G R OP-HNSEPD =J AILPUADAP PD=P SA ?=J IK@EBU

2AHA?P$ /| K >ACEJ ?QQBV=PEKJ

3K>ACEJ =@@EJIEANI<C<K K?<
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@AB=QHP ?KHKN=S@@ RO LH=?A@KKRIPA O?=HACHAE>< PDEO ?KHHIKE<K@QEP

+ARD ?DKKOL; K =?P =0 =JRAMTLKO@NHEL S=NJEJC

-ATP SA ?=J<;@K K?< GFIJ@KEHEEO ?KHKN KJ PDA HQIEJKOERH@ZKWEWE=HK @NCEJC EJ AEPDAN
@BNRPEKJ
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,K RA PDA ?KHKN >HKPGAR B=N NECDP JKBEILYJ @E K?< I 8E><N@CC ><K GB@EKLQI
?=J >A OAAJ JKJA KB PBNRAO EJ PDEO ERECIM=?D OK SAJAA@ R;<:l <8J<K?< ($) QIJPEH SA
OAA #<; 9CF9=LLA=N SDANPDA OQJ EO HK?=PA@

6DAJ @AN-OA@GKP SA DA eJ=HHU BKQJ@RIA®RKSDE?D PDEO ?=I&@GJ ?@>?C@>?KJ
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3DEQA® A EO PAHHEYJCRDEO @=P= EO CAPPEJC ?HELOX® @K-HKPDAN OI=HH 2KRKN R
EIIA@E=PAHU >AOE@A PDESARIATP= S=NJEJC

-KS EB KQ OAA KJCA EP IA=JOKQ AN =J@QEBBQIOAAD KQ8I< :C@GGC@E>
?2@>?C@>7KJ
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1ALA=P PDA O=IAKRAOO >QP PDEO REIBABIB <I <Ok¢D<J ( D-RA IU ODKP OAP QL EJ = @=NG
AJRENIAJIP >QP KQ I= U OEILHU RKN PDA HAJO BKN PDEO OP=CA SDKIHEYKKIEIRCHDA ?=AN
C=ll= OE8K®@MIC8:B GF@EK

"NA=PA = JAS ?KHKN >=J@ BKREEMJ ( LMBRN?KKH ?KHKNO BKN @=0I63@ JKNI=HHU OAP
DECDHECRFS3R ?KHKNKOPAHL IA E@AJPEBU AJ2IMQE?GHU AGR BAl R QOA =JU ?KJeGOEKJ
PD=P I=80 OAJOK EKQ
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2AP PDE) K =J@ =@FQOR PBARHQAPDA LKEJP SBAKHKN CFENAEJIC K®R?A@K® ?=J
?2QORIEVA PDEGHRA QJPEHEP@A< IBKEO =??ALP=>KAKD =JUPDEJC PD=P CAPO L=EJPA@ >HQA EO
?KIJOE@YBPHELLA@ OKA=DAPOA3 R ?HEIKNA KB PDA JKEOA

IA?=QOA $TLKOANDOEOP EO QHPEI=PAHU = CQE@A OCARPEIECEBABUIIC QO =3+KB
EOOQAO =0 OKKJ 20 ®DKS QL(J PDEO ?=0A EB SA GA&9CLKJI OKIAKIJAO B=?A SAH
JAA@KP@E48J< <OGFJId¢ KN PDA BKKP=CA SER@3R

-ATP SA ?=J =@ @ = OI=6FENJEJCRIA JATPRRKQNHELLEJRM FQOPAIEEPD PDA DECDHECDPO
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3DEO EO SD=P KQN O?=HA HISEKBO ABS& QLLAN =J@ HBECSAQN NLLHEA@
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'‘ANA EO SD=P = ODKP HKKGDAESAM AILHKUEJC PDA JAS ATLKROQINHADA ?KHKNGMN-H
LM?EOAHU SDEABGNAII<:F MI89C<=J@ SDE?DAGCIFIK

-<; 81 <8J8I<:C@GG<; ?@>?CERHUAANO =AIJKEOU ?HELLA@ OD=@KSO

8KQ 1= U ?KIPEJQARD @ ?KHKNRDA O?=HA BKN AT=IDHA;GF QEKALMOAIBB @ EFE<IKN =J
CNU ?=I® ?D=N

OGFJILK JJ@JK ,L@:B .K#

9%KI =JU L=CA ?HE?G PDAORE?G KN P=L PRAJIRNNEJC QL U;)<N/ FFC¥I@ JREC=PRA P
OGFJ< OGFJILk JJ@JKJ@ OAHARE-B @ EFPPA ?(NIR L=CA
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J?A =@ @A@XQ ?=J<;@RDA OAPPEJIEBM@>8K@E> K®SPHLLEJC PDA NERBSBKBI_$TLKOAN
=OOEOP" EO DECDHECDPA@

U @AB=QHP P@ABCJI< FCFD?=HA EO QOA@ SDE?REPIHERK BPHN
JKPDAN O?=HA EOGRDIAILD %HOA ?KHBDE?D EO =@NEAJP KB ?KIHKKEBBI IHQA &RAJ BAHHKS 1A@

3DEO EO A=OEHU OAAJ KJ PDA &QE@A >=N
'5 FE<M\LH=?A0 (1$ ATLKOGNQAO SERKLOP3DA BRO =N RLMOAIPA@ 2KHKN >APSAAJ 'H=?G
QI@AMNLKOA@ =J@ 6DEPRANKTLKOA@KS) ?=J =HOK/ANPAKOQN KSJ ?QKIFOAP QLR

3DA ?DRI>AHKS @AO?NE>AO SD=P A=?D ?KHKN 8=JABKMIPE=HHU SD&O<IJ<EEJ HQN O?AJA
CAPTFCFI@Q PD=P IA=JO EmMEDK?@E K?< 91@>?RBEx=3IG<:@XDAN
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3DEO =HHKE8Q B I=G A ATLKO@NRA?EOEKJO PB-REN@ KL D<I@: BCL<FO KLLKOA® BEILHU
DKS PDA EI=C8GG<8IJSDE?D @ALAJ@EJC KJ REASERTIAIREND 1=JU KPDAN BKR® ?=J UEAH@
EJ?KIOEOPAIPQHPO

$I=>HA#*2 $- "0$ K CAP =J KJ IKIBEN REAS KB SO <FM CAPPHIBGG<; K PDA ?KHKNO
KJ PDA O?=HA

$TLKOGNR-HQAO JA=N PDAI=NG KJ PDA O?=HA SEHH-BRIUNRE @A PDA IKEBRL8C +JLCKJ ?LD8E
JB@EEPD PDW@ J:8C<PDEO IA=JO PBAVE@>I<<E>=J@0 IKRE@A =GR CQE@A =0 PDAEFI@
CFN<NJCA BKN ATLKOEJC B=7?A0
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2PE?GEJC SEPD PDEO ARKHQAMN=JO SAIH >8@GG@EKWEKJ KB PDAOGU 0QJ $TAKBOROP
I=G AO EP ?HA=N SDE2D-S¥HH >A ?HELLEJC HKOEJC QMFGHEP KFBIKETNLKO@NU L=EJPEJC OQ?D
=M=0<;

"HELLA@A=O sAIPNE?GU-RELQH=PA EJ LKOHRAQ?PEKJ >A?=Q04 FDABB’PEARIU ?KILNEOA@ KB =
OEJCHA >HE>?KHKNHRQA

(B (8IB <E K?< <EK@PFKPDA ?HELLA&SNKB PDA OGU 0QJ =LLA=N MQEPAHQJJ=PQN
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(B ( @=ANIxMIPK?@E> ®RBA OGU OQJWPRAA?D =LLA=N 1Q?D IKN=??ALP=>HA

6DAJ CR@A@ JKNI=HIB@ FE<J DS@EKS8@E GC<EKP F@QRFBNEIC ATLKOA@ EJ =J KLREIGA N
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<CFN C<=KO =J AT=ILHA KEBFID8CCP <OGFJ<; =88<CFN I@>®0 =J AT=ILHA KB EH;<I <OGFJ<;
=8:< PD=P D=0 >AAKQEDP QL EJ ?KHKNEIC P*EKPA PDA @RBBA E@D8>< EF@J<

$TLKOEJC = ODKP _FQOP NECNDFEEMSHHRAPSAAJ ODKKPERNANI@ ?=1AK >QP EO =HO=
?KILNKIEOA EJ OKIA S& 8KQ IQOP @A?E®N @DGRIBEKM LKQR@>?C@=@J?8;FNJ =J@ SD=P
SEHH ?KIPNEKGRMRP-APPAN eJ=H EI=CA =J@ PBRO@ALRI@EJC KJ 1=JU AHAIAJPO EJ?HQ@EJC
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EJPAJ@QAQ@ ?KHHOICERAAERMPDK@O 5%7 =J@ KB ?KQNOA PDAEROWHB OKIA D=J@HA DECDHECI
>APPAN PD=J OD=@KSO BKN AT=ILHA KPBNRS RE?A R
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5<918

.@D@CBIRGFILk JIJ@IKPDA 8>N IKKKH DAHLKQUKJIERN ATLKO®R KON EI=CA KNANHW >
@EOIHEIC 3KI@G< G8KKRKIAPEIAO ?=HHA@?8EJC =JPORKN JG<:@X: 9I@>?KEHIICA (1$
KJ WKQN EI=CA

3DEO EO QOABQH BKN AOOAJPE=HHU BAPRRIGANEKAINRULE?=HHU BKN DECOMEGIPQ@ >QP U
KJA BKN OD=@KSO =0 SAHH =0 OKIGOBRHRO PIIMNKQ OLA?EBUA>N L=PPANJ EO @QB@.H=
KJ PD=P LREKJ KB PDA EI=K&fNJ KQ KBRAN KN QJ@AN AT IAERX® AGEN

5<918J *M<IM@<N

3DA A>N KKH =?P0O KJ KJHU KJA >NECBPCAGE® N PEIA I=TEIQI KB EJOP=J?A0 KB&-B =HHKSA@
OEIQHP=JAKQOHU -# EP @K@BD=FRMNPDA EI=CAAHEKOQGN OOEOP

(B OAR PDA IKNLAN-NCA (J I=JU ?=0OA0 QOEJC PEAXKKH EO =0 B=ORHEEENC PDA ENERKCRAREH U
OAA KN OAA PDAKLNN=PA =IKQJP KBA>N OPNELAB PDAA¥IX L=PPANJ ABB EO OREH&EFSPREJC
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https://guide.smallhd.com/a/831106-exposure-assist-false-color
https://guide.smallhd.com/a/808517-exposure-assist-false-color
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BKNKOQN KPDAN KJ OAP P{OTEHENC = JAS L=CA OLA?Ee?=HHU BKN KR PIEERP-5?G =J@ BRN
BKN = MQE?G ATIAKOHY ?DA?G SDAJ JAA@QA@

(B Q SKQH@PNAN HKKG =REDORIATLKO@NKQN EI=CA PDX P-RA ER=EJPA@AN DRA =
HKKG =P FE2ZRABKNI

5<918 .<KK@E>J

??A00 A>NKR KKH OAPPEJCO IAJQ-REC=PEJC NECDROOEUR PDA NEGISFRSEMN 9A>R EO
DECDHECDPA@ EKBIRBUEBP

*E

3KCCHA@SN .BB.J 3DEO ?=J =HOK >A @KJA KKRBABPNSOAHA?PEIJCIRIKAR @ =?FHRIC KN
@A=?PHEJIC HP SEHH >A&NSDAJ =?PERJ@ &NU SDAJ EJ=?PER

(@E $-

2APO PDA IEJEIQI (1$ >NECDPJABGIQR PD=P SEHHRARPERASN BQJ?PEKJI=FBMEO SEHH >A PDA
ATLKO@NKQ SEKHPHN R OAA PDA OPNELAO

(80 $-

2APO PDA I=TEIQI (1$ >NECDPJAEMIJR PD=P SEHHRAPERASN BQJ?PEKJ=FHEHBOD SEHH >A SDAX
OPNELAO SKHODIRSEJC

FCFI

"DKKOA PDA >=CEQJ@ ?KHKN KB REMM-PPANJ =@FQOP BKN REOE>EHEPU EJ @Eg?QHP REASEJ
0Q7?D =0 KQP@KKNO KN KJ = FE> CEI>=H

4HPN 40AN &QE@A +8><


https://guide.smallhd.com/a/808524-waveform
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$>EFK 'FFB

6DAJ QOEJC = +KKG #38 eHA KQ I=U S=JPIRAJ=>HA PDEEPEMNSDE?D =LLHEAO RBRA KKHKPPDA
FI@>@E8C G@KIBJC EJR PDA IKIEEN =J@>EED K?< 8GGC@<; 0/ SDE?D SKQH@ =HPAN PDA LKEJF
SDE?D PDIKH SKQH@ =H#EBDEO EO EIBNP >A?=Q0A EP =HKHQF O-@FQOP BKN PDA KNECEJ=H OL
CEREJEQPDA IKOP fATE>EHEPU EJ LKOP

6 AN?KIIAJ@ GAALEJC PDEO KLPEK3IRAREQIHARQ LH=XP-LLHU = +KKG #48 @EYPHK EKQN
BKKP=CA EJ LKOP SEPDKQP =JU =@ @EPEKJ=H =@&QUEREIO >ABKN

5<918 ,L@:B .K8IK

(J PDEO OA?PEKJ SA SEHHA>® @& = 9=CA =J@ ?QUPVA EFKFRQOA =0 = BQJ?PEKJ=H AAIFEFYN

'ANA SA DA = ODKP PD=PNEG:OGFJ<; SA ?=J QOA PBA9I8 KKHKP@APANIEBIRBK N< E<<; K ;F K
?KILAJO=PA BKN EP =U@rN DL:?

%Kl =JU L=CA ?HE?G PDAORE?G KN P=L PRAJIRRNEJC Q@@ -AS XKH"
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-= REC=PKR PGFJ< 5<9I8 =J@ OAHA?P P =@ @ EFPPA ?QNR L=CA

6 A @KP OAA =JU ABB &P >A?=Q0A PI3AI8 IKKH KJIBtK@W<J P ;<=8LCK FE  91@>?KE<JJ 8E;
89FM< ?KIBQOEJCHQI= RHQAO ?=44PD >AHKS =)@ =>fA

IA?=QOA KQN ?=IANGC8:<J @KKIOGFJL« C@D@K 9<CFN KN  (1$ MQEPA ?KIIKJ SDAJ
ODKKPEJC EJ HKC f=P C=IIN3 E<<; KF 8;ALIK K?< D@QE@DLD@IPEH PB&I9 EO =?RPR@

4HPN 40AN &QE@A +8><



21=HH#% 40AN ,=JQ=H

8KQ ?=J<;@RDA OAPPEJEBM@>8K@E> IR=t?RDA HE\KJ KQ?DOARJI SDAJ _A>N EO DECDHECDPA:

-KS ;<il <BJ<K?< ($)$- OAPPEJC QIEH4] OAA 6918 GBKK<IEAEJC L=EJPARANKPDA@>?K<JIK
LKNPEKJ KBQN EI=CA

3DEO =@FQOPIAJP SEHARSAAJ ?=IAND C=1I1=0

3DA V>N L=PPANJ EO JKS EJBKNIEJC QUBRO&8 KJ KQN EI=CA PD=P BDAI 8 .:C@GJ ?@>?C@BHJ
I=NGO PDAG <E; F=FLI ;PESD@BE>< %KI JKS KJ EB SA OAA =A¥N L=PPANJ SA GJKS BKN PP
PDA ODKP EO >ARIRTH KOA@ EJ PD=PEKNKB PCA/BN
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INECDP K>FA?PO HECDPO E&J HBPAJRANMTLKOA@ =J@ SEHHWE@EE®RR+=PPANJ EJ
PDAOA ?=0A0O

(B HQ SEOB =G A PDAA>N L=PPANJ IKNM@J@20QMHU ?KOIAPERQ@?=J.?8E>< K?< :FCFKB PDA
DECDHECDRa(ENRA ?D=JCA@ IEJKP<; K I=G A = RN @QEOPEIRKROGFJL+ NSIE@E> 88

P PDEO OP=CA SAKHEEDGFILL ;FNE =@ @ 3IXCK<I ;<:l <8J< $.* KN@E#8J< J?LKK<I| JG<<K
;81B <EPDA EI=CA QJPEH REMNM-PPANJ EO JK HKICAN REOEPEATC @>7K ;<K8@C 98:B
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P PDEO LKKIPIH U SEOIKR@@J<:FE; 5 <918 KKH =J@ OAPEIZA IR J?8;FN 8| <8 K =?P =0
ATLKO@N>KQJ@=NEKOAHDSO@DQ@BRESD@: 8E><

'ANA SA LH=?A P $- =P ERETFN<IK GFJJ@QOBRPEJC PDAJ OAPPHAK F =J@@E48IJ< @=
E<:<JJ8IPQJPEH LEP?D >H=?G ODA&IKS>F#RA PDA eHPAN

Y%MAH BAIR LH=?A = HAJO ?=L KD ?=IAN K C=QCA SD=P EP ?KJOE@ANO LEP?D >H=?G
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-KS SA D=RA = L=CA ?KJeCAIDKS=NJ QO SDAJ SAARNKI<OGFJ@EI@ SDALE;<| <OGFIJ@KQN
BKKP=CAJUPDEJC EJ PDAGAGNEHH >A ?HELLA@ GKIUKS =@FQOP BKN PDAOA HEIEPO ?KJOEOP/
LM?EOAHU

IA?=QOA PDAMSN IKKH @KARZ?PERA KJ L=RD KB PDA EI=CA KQPOE@A PDA G1GAEA@® NKI>EJAO
SAHH SEPD KRO¥MOFOQ?D =(K2Q© OOEOP KNY&QE@AO SEPDKQP PEMIOARKIEIC RK
?HQPREN
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FCFI +@:Bl

FCFI +@:Bl O=ILHAO ?KHKKHQA EJBKNI=PBKIFBN@E>C< &@CCER= LA?EOAN@KQP KB =
OLA?Ee? HK?=PER{B=P BHI8K:?@EQHPELHA ?=ADIKN CAPPERI@JK<EK <OGEHJ]
?D=JCA=>HA HECDPEJC ?KJ@EPEKBEICKHN ?KHKN ?DHNKN =J =RR OQ>FA?B=?A

3DA "KHKN /EAN EO QJEMQA EJ PD=P BRABKARPERSDAJ JKP EJ QOA |IA=JEJC SDAJ PDA
KKH EO =2PARY IREJC PDAJERE?G SEHA RODA ROOD=EMEN@ PDA EI=CA =J@ JKP fEL
PDRQCD L=CAGK BANAHU IRA >APSAAJ L=CAO @EO=>HA PDA "KKN /E?G

8KQ IQOP DRA = RE@AK OE®IQDR PDERHP

FCFl+@:Bl *M<IM@<N

3DA "KHKN /EAN E®BBJ@CP GC8:38USDAAKJ PDA EI=CA IREJC PR IK@B\NKBGG@E> FE K?<
KL:?J:l <<E =FI 8 HL@:B J<C<:K 8E; KIHEX?FC; 8E; J:| FCC@E> N@KXP><I| =FI DFKk ;<C@:8K<

DFMD<EK 8FLE; K?< J:I<<E ,=GEJC FQ@CAIAJPO >=0OA@ KJ PDA @=P= SEHH @ALAJ®@ KJ PDA QO
LMBMJI?A
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J AT=ILHA QOA ?=0A BKN PDA ?KHKN EB?G{=?EJC PDA O=ILHAEK>EP :81; >ABKA
ARAN) P=& @QNEJC ?D=JCEJC SA=PDAN ?KJ@ECRQIEF } KK QAAL PDASRIQAO I=P?DA@ BKN
?KJOEOPAJP ATLKOQMQCDKQP PDA @=

2LAA@ EO JKP SDRDNA "KHKN /BRGODEJAO BKN OAPPEJCGVERIDIM @QKRAAL =J AA KJ ORANH
=M=0 OEIQHP=JAKQOHU BKN PDA B=OPABRAODLEKORNIAI@ 9A>N STLKOQN OOE®M PDA
6 =RABKNIEBKQ LNBN = O?KLA 2RNH OLAA@ EO =@FQOP=>HA >AQRRRRPEEKRIR

3DA "KHKN /EAN ORMNO ATLKOREA?EOEKJO PD=P ?=J >A IKI&A BRIE>C< GR@ED =O2LD8E =8:<
KN = ?KHKN ?DEL Kd3K :?8K 3K C=QCA = OHECDPHU SE@ =\HKKG =P RDAP_APABQJ?PEKJ KB
PDA =RABKNI

3DA "KHKN /ERN @EQIEIKIHU KOD=EN =J@ = LKLQL ?KJP=EJEJC OKIA EJBKNI=PEKAKPPBR LET
>AEJC DECDHECDPAGADR ERIG-PRRIFN GIXC<=HHKSEJC KPDAN EI=CEJC @ARBAHEKAAP
SEPDK@GKRQ?D KJ O?NAJ @ESFREKJ

FCFl +@:Bl .<KK@E>J

*E

3KCCHAO "KHKNARP®BB .J 3DEO EO =HOK @KJA KKPFDA-RIOAHA?PEJCHRIOA(P SEHH >A&N
SDAJ EP EO =ARHR &AU SDAJ EP EO JKP

I FID8K

"DKKOA DKSKRQ SEOB REOLH=NECDPJACGCAD
1$1"$- 3
1 6 EI=CARHQA SDE?D SEHH ?D=JCA @ALAJ@EJC KJ >EP @ALPD >EP EO >EP EO AP

'F:8K@FE

2AP PDA HK?=PEKJ KB PDAKJ @BEOUHE= OLKP KBQN ?DKKOEJC BKNAA@PNEHEPKIKS R KKI
BKN PDA®XOD=EN EPBHRBIBRA LKOEPEKJO

3./ +ABP "AJPANLECDP

I. 33., +ABP "AJPAN1ECDP
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https://guide.smallhd.com/a/811156-zebra
https://guide.smallhd.com/a/808517-exposure-assist-false-color
https://guide.smallhd.com/a/808524-waveform
https://guide.smallhd.com/a/808524-waveform#spot-meter_1
https://guide.smallhd.com/a/808524-waveform
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FCFI

@FQOPO PDA ?KHKN KE8RIDNEN BKN A=OEAN REAS=>EHEPU

%P .G<<;

@FQOPO PDA OLAA@ =P SDE?D PDAARKHKIDDEEB SEHH CHB@ ARB2NBAN SDAJ IKRA@

FCFl+@:Bl ,L@:B .K8IK

(J PDEO OA?PEKJ SA SEHH =@ @ =AKHNAE2S=]J@ QOAKEPAP ATLKO@@=t@E> C@>?K@E>
'‘FE;@QK@FROEJC = ?=HPHKJ ?DBN

%K1 =JU L=CA SEPD = REGMYABC@:B K?<PAK @ IB\K8G K?< J4<EK >NEJC Q4; )<N/ FFCV
-= REC=PR PGFJ< FCFIl+@:Bl =J@ OAHARE-@& @ KFPPA ?QNIR L=CA
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JKE8KI N@E;RN@| FJJ?8@ILKLQH=PA PDA SEJ@KS HBWK?< ARK@ BNK8G K?< J4<ESA ?=J
:?8E>< K?< GF@EBNNPHU >AEJC O=ILHA@

2AP PDAKRBIOD=EN KGE@EK PDA EI=CA PDHSEOB EAP Sk:@J<48;@EBKI (JIU ?=0A ( SEHH
LE?G PDA@;;C< =P :?@®&J =J 3 -@K< FCFI ?<:E| 1@;<F?D=R

3DEO AJ=>HAOKIXR :FEJ@JK<EK <OGFODKRKFODKPARNQHPEJC EJ HAOO SKNGEREIEIHKOP
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http://xritephoto.com/colorchecker-video
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3DEO LARE?QH=N ?KHKN ?DEL D=0 >AAJ @M3¥T 3B HAON+KKG BKN PDA 8 HQI=>NECDPJAO
LARAJP=CA =J@HH ATLK@QNPEHERINE<8I

"D=JCEJC PDA HECDP OAPQL IA=JO KQMAARKPNE FLK F= @KBGEH| BE><
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3K ?KILAJO=PA =HH SA JAK@R ERHH ?HKOA PDA ENEO QJPEH SARIMEBE=2BEL< HD 9<=Fk
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40EJC PDA O=IA PA?DJEMQA SA ?=J =@FQOP BXRIIAKRGIN HECDPEJC ?KI@EPEKFPHPHNNER
MOQHP PD=P SEMM)EER®JK<EK8X89C< =FFK8><
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[FFCJ ..FG<J
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#@ 18D

3DA 'EORCHNI EO = >NECDPJAGQRICNHABP OE@A EDI 84RO NECDP OE@A ACEERKR @CA
PDAMIBCC 98C8E:< F= <OGFHIHWQN EI=CA

#@ 18D *M <IM@<N

#APANIEJEJC SPAKQN ATLKG@EO >=H=J?A@ EO OEILHA SEPBEeBAHBGPCLDGEO ODEBPEJEA IKN
K PDE<=KKNA KB KQN EI=CA EQIZ3;FN EB €LDCGEOKS=NDO PDAE>?KKQN EI=CA ECOAHN EJ
?2@>?C@>7?K

.JA MQE?G CH=J?A KB PDRCEDPO AJKQCIKP<K<ID@E< K?dH8CC <OGFJI98C8E:<KB KIQN EI=CA
JKP eJA @AP=EHO =>KQP EP >GIF €ERQIMKB SOAOP KBKQN EI=CA BAECDPA@
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IA LKI@ @APANIEJEJC ATAKGEINI?A PDA 'KORI EO KQP?H=00A@ EJ QPEBIERBPBAN ATIAECERO
PD=P ANKNA OQEP=>HA BKN LEJLKEJPEJC OLA?Ee? EOOQACKIHDRNEKQARO=PEHA O?KLA BKN
IKOP OAPQLO B—= HKKG =P BCA&RABKNI

3DA 'EORCHI EO = CKK@ HKXKENA O?KLA =0 EP @XKBAIJANHU HKOA =JU QBEAEBO ©?=HA@ @KSJ
=J@ IKOPHU KQP KB PDA S=

H@OFISD .<KK@E>J

*E

3KCCHAO '@l .BB.J  3DEO ?=J =HOK >A @KJA KKRBAPNSOAHA?PEJCIRKAR @ AEPDAN
=?PEREJC KN @A=MEER HP SEHH >AARNSDAJ =?PERJ@ &MU SDAJ EJ=?RPER

KPC<

/E?G WQN KN KB 'EREeNI
+4, @EOIWE>=>NECDPJAOO HQI= LHKP KJHU
1&! @EOLHO ®1=J NA@ @GNRJ =J@ >HQARAO EJ@QERE@Q=HHU BKN = HIKBEFEPDABINDA EI=CA

'LCC .:k<E

#EOLK©O PDA OO EJ = BQHH BABIREASDE?D EO QOABQH SDAJ REKASEIEBR=J?A KN EB QOEJC
IQHPELHA IKKNO SDANJKPDAN ?=J >A @E®IG-PDA EI=CA EPOAHB

2@;K?

2?=HAO PDA 'KORI DKNENMJP=HHUDAHL SER>NNCEJCKQN SKNGOL=7A

#<@>7K

2?=HAO PDA 'KORI R ARE?=HHU

'F:8K@FE

2AP PDA HK?=PEKJ KB FKANEPR = OLKP KBQN ?DKKOEJC QOABQH SDAJ LH=?EJEKMIFELHA P
O?KLAO KJ ORNJ

4HPN 40AN &QE@A +8><


https://guide.smallhd.com/a/808524-waveform

21=HH#% 40AN ,=JQ=H

3DAN = HK?=PEKJOLM=?A PDA 'KCRI eAH@
3./ +ABP "AJPANLECDP

,(##+$ +ABP "AJPANLECDP
I. 33., +ABP "AJPAN1ECDP
%QHH 22AJ EO =JKPDAN KLPEKJ

*G8:@KP

@FQOPO PBAMMNNI?U KB PDA >H=?GCKI @ >ADEJ@ PDAEDBKN N=@=>EHEKROPEJC
(JPAJOEPU DAKIRRIPAJO=PA BKN = HKSAN .L=?EPU

$>EFK 'FFB

IA?=QOA IKJERNEJC SEPD = +KKG 48 =HPANO PDA EI=CA =J@BHMIVPO ATLKO@R ?=J >A QOABQH
K ECIKNEPO ABBO KJ ATLK@AQRKHGBDEO IA=JOKRQ ?=J IKJERN SEPD =J3@M@ +KKG SDEHA QOEJ(
PDA 'EGERNI P K OAP QIKQN ?=IAN K >A ATLKOA@KLNNHU BKN =JU KPE@®RICN.KOOE>EHEPEAO EJ L
>A?=QOAEBRKNGEJC KBB PDA 28 KNECEJ=HX@A&ID EI=CA

6 A M?KIIAJ@ HA-REJC PDEO KJ BKN IKOP ODKKPEJC O?AJ=NERGRIHAEEICU43 EJR
LKQN BKKP=CA KJ OAP =J@ @K JKKEIPAINE®IA EJ LKOP

#@He18D ,L@:B .K8IK

(J PDEO OA?PEKJ SA SEHH =@@NFPECPL=CA =J@ QOAKEBAP ATLK@QON

%KI =JU L=CA SEPD AB@QC@:B K?<PAR@B\K8G K?< J4<EK >NEJC ; )<N/ FFCV
-= REC=PR.EFG<J #@JK>18D =J@ OAHA?P PR =@ @ EFPPA ?QNR L=CA
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CN=LD =LLA=NO EJ PRIANEECDP KB PDA EI=CA (P SEHHK @&ABFfQHIORAO MARIHH $TLKAON
'EORCHNIO NA=@ 2D=@KFRAAO KJ PDA HABP =J@ 'ECDHECDPO KIIFOAMHETCIPFKB PDRAZSHHH PAHH
KQ SDANWKQN ATLKGAINHQAOAB=HHEJC =HKJC PD=P O?=HA

3DA KANHISAECDP KB PDA EI=CA @=P= EO LKRERFEKOIARAR-K F= K?8GP PDEO EO PAHHEJC QO SA
DA = HKP IKNOD=@KSANO PD=J DECDHE&HP =N
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2EJ?A PDEO EQUJPEIA ODKP SERM-RERIFAJ HECDP JK OQLAN >NECDP K>FA?RRCCAOQERIIK
>APPAN >=H=J?A CO2KB PDA€ND RS=N@ PDAEK<I
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3DAN =) JK OLEED IRS=N® PDA B=N HABP KN B=N NEGDD HR-BBARNIPK?@E> @E FL| EFKEPDE]
= LJBIC< <OGFKN-JCA =J@ =0 AGQIEF :C@GGBEK??QNNEJC

+ARD A@EP DKS PBIROCN.LA=NCQUESM@>8K@E> K®dk8&GC@E> K?ERISDAJ _'EQNI “ EO
DECDHECDPA@

%N = >EP IKNQOABQH EBBK?EJ JREC=PA F 4' =J@ OARBN O( K-" K CAP =??A00TKHKN
EJBKNI=PEKJ EJ =@ @EREXS RHQA

)QOP =0 SERBRABKNI QOEJC 1&! IK@QA HARQ WAA PDA EJ@ERE@ Q=HGQKD-KERAN GAJ
=J@ >HQA PD=PA=QL WOQN EI=CA (BQ OAA = @EOPEJ?ERPRKFNB ?KHKNO KJHADAKY
SEHH JKPE?AARKHKNEV=PEKJ=PHJN

3K =@FQOP PDA LKOEPEKJ KEGHIAKHIPA O7NAJ K =NNCA SEPD KPDAMNHP KN BKN >APPANHCAJAN
REOE>EHEPU =HPAN®DPA=J@ QOA PDABRE?G KN PKQI® PDA BARBIR LH=?A PDA-CN
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6 A ?=J =HOK =@FQORAXB PDALND =JU S¥ SA SEOD KN QOA %4++ 2"13$-@PA@E?=PA =J AJPEN
L=CA R PDAAS-PN

6EPD PDA =@@EPEKJ KB 1&! @=P= SA ?=J PAHH PD=P KQN EI=CA BS3>NERNA?>=NHTDPAN AJ@
UAHHKSAN =J@ = ?KKHAN ?=0P EJ PDA OD=@KS3& >HQA =N
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"=IAN =O SDE?D B& =J =QR ATLKO@NSEHH KBPAJ QOA =J EJPAKGRH-DERBAEN CQE@A
IA=JEJC EP SEHH ?AJPASREDAP KJ PDALON-O >AOP =O LKOOE>HA FQOR @KEACIDAN
1=JQ=HHU

IA?=QOA PDA 'HGENI @KAO JKP GJKS PDA ?KJPATRGNBODKP EP ?=J OKIAPEIAO >A RNE?GU F
QOA BKN ATLKOAM=J?A%N AT=ILHA = >NECDPHU HEP OJKS O?AJA SEHREEHRAKTLPIMRECDP
>QP EB SAHH ATLKA@N?AJPAN PDA H@DA SDKHA O?AJA SEHH POA@=ARB >A?=QO0A
>NECDPHU HEP OJKS ODKQH@ =LLA=RKIRECDRHUHEBRN ODKKPEJC = OQ>FA?P QJ@AN =
OLKPHECDP >QP =C=EJOP = @KNG@-POA 'KCRIl I= U =LLA=N =0 ERWDA =J

QIJ@MVLKOA@ EI=CA EBFEPPEJEBIPDA @=NG &RQJI@ %N PDAOA ?=OAOAZKMNAI@

PDA _=RABKNI$TLKOGN OOEGROA>N =0 PDA?=J NLKIR EOOQAQ BNEOAPA LKNEKJO KB

PDA EI=CA
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2 8M=FID

3DA2 8M=FID EO CAJANHU ?KJOB@AND¥FIK FILIK <OGFJIKIKEFC-A?=Q0A EP LHKP® BI=CA
HQIEJ=J?A >NECDPJAOO =Xi&EIEIA EB QORRE IK@A K = CNLD >QP QJAEBA
'EORCNI EP LDUOE?=BBKI?<] K?< J:I<<E =FD C<=KH@>?7K

2 8=FID *M<IM@<N

HPDKQCD 2I=HH#KRE@AO I=JUREH=>HPIGKAAHL SEPD OAPREINATLKOQNKOP KB PDA
@A?EOEKJ SEHH >AKGSCBSIPSKNGO BKO WOA PDEO OA?PEKQBEBA@ DAHL @A?E@EA®SDAN
OP=N

3DA 6=RABKNI EO =J AAENHU ?KILNADAJOBRTLKO®@NKKH >QP SDAJ JAA@QEJUE@ANOP=E@NJ
ATLKO@NHRAHOKRIN MQE?G CH=J#ALKOQN OOEMmMDA>N I= U >A >APPAN KLPEKJO
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J?A UKQ CAP ?KIBRN>HA SEPD DKS PEHABKNI SKNGE®Q ?=J MQE?GMZIDIKLPEI=H ATLKOQEPD EP
>U98C8E:@E> <OGKIEAPSAAJ PDRIP=J@ >KRPKB PDA GIND R D8B< JLI< ?@>?C@>7KJ 8E; J?8;FNJ
8I<EK 9<@E> :C@EFF<?8J?CP (B PLA=N LAND=LO =@ @EJC OKIA HEQIP-EIRS ANO KN @EBBQOEJC
eHPANEJC DECDHECDPO ?=J DAHL ?KILAJO=PA

6 =RABKNI EO KBPAJ ?KJGQEEIDA >AOP ATIABRN >A?=Q0A EP =HAKSMREOA IA=0QMJP KB =HH
=OLA?PO KB PDA EBER)I= >NECDPJAOO =J@=?RKHKN ¥ OAPPEJC FIPAJHR 1&!

IA?=QOA PDA-RABKNI C=EJO PDA IKOP >AJAeP SDAJ QOEJC PDA BQHH SE@PIDKEPPEBR O?N
EP I=P?DAO PDA EI=CA BKREMHU EP IECDP ?KJOQKA\KIBNKQN EI=CA PD=KQ=N

?KIBKNP=>HA SEPD (P IECDP SKNG >AOP =0 ERJ KSJFR®EJIC QL PDA HKBEKILKNKB

PDA ORNJ >QPK® ?=J QOA PDIKHPDKSAN EP SEHH SKNG >AQP BKN U

2 8M=FID .<KK@E>J

??A00 PDASRABKND OAPPEJCO IAJRIREC=PEJC NECDROOEUN PDA NEGISFSEMN PDA
6 =RABKNI EO DECDHECDPA@

*E

3KCCHAO PD#R8BBKNI .J .BB 3DEO ?=J =HOK >A @KJA KKRBABNFSOAHA?PEJCIRKARI@
=?PEREJC KN @A=MEER HP SEHH >AARNSDAJ =?PERJ@ &MU SDAJ EJ=?RPER

$>EFK 'FFB

HHKSOKQ R =LLHU = +KKG #48 PK IKQN BKKP=CA SDEHAIKHEEE = FABKNI PD=P EO JKR?>F2¢D
>U PDA +KKGDEO HARQ U-GA ATLKO@GNRDA?EOEKJO >=0A@ KJ PDA OECJ=KITRIAJBEEEKN BKN
E@A=H fATE>EHEPU KIQROPHK

2 < |<:FDD<E; C<8M@E> K?@JEEKNEJXKQN43 BKN IKOP ODKKPEJC 0?AJ=NEKO OK PD=P PD
S=RABKNI =LLHEAOADAFFK8>< 9<@EAl ;<; EJOPA=@ KB ODEBREIG@ SREHA =@@EJC KN
~@FQOPEJC =48 +
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KPC<

8KQ SEHHBPDM KLPEKJO

+4, @EOLHO =>NECDPJAOO HQI= LHKP KJHU
1&! CNFLDO A=?D LNEBRKHKN KILKKB KJA =JKPDAN

1&!/ 1 #$ LDUOE?=HHU OAPAD PDA 1A@ 'HQA A& &N=JJAHO EIREGWA OA?PEKKDHBABPKP
NECDP OKPBA >A REASA@ A=OEHU EJ EOKH=PEKJ

' 4*0/

+=LKQP D=0 = OAP KB 2Q>IAJQO PD=P SEKf RHOASRDA LKOEPEKJEJC O?=HA =J@ REOE>EHEP!
6 =RABKNI

' LCC ..k<E

#EOLMIO PDA 8aBKNI EJ = BQHARAPREAROABQH SDAJ REASHIC@BEOP=J?A KN EB QOEJC IQHPELH
IKJEFKNO SDANJKPDAN ?=J >A @ EBIG-PDA EI=CA EPOAHB

20@:K?

2?=HAO PDARABKNI DKNEW=HHU
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6 A R?KIIAJ@ HAREJC PDEO =P KN ®ADR O=IA SE@PD KQNJEI=CAKRC=EJ PDA >AJAeP
EB PDACN [=P?DEJC QLRAJHU SERGOQN EI=CAIRINHABPKPNECDP

FCFI

3DEO EO KIRtEH=>HA EB Q@®EJCRUHA
8KQ ?=J OAHA?P PDA ?KHKN KBABBASEB @ AQ@EBIN= OLA?EeA@ OAP

#<@>?K

2?=HAO PDARABKNI RNE?=HHU

'F:8K@FE

2AP PDA HK?=PEKJ KBREBBINI R = OLKP KBQN ?DKKOEJC QOABQH SDAJ LH=?EJ&KM{FEPKAAD
KJ O?NAJ
3DAN =R LKOEPEKJO’BKKOAKN

3./ +ABP "AJPANLECDP
,(##+$ +ABP "AJPANLECDP
I. 33., +ABP "AJPAN1ECDP

YQHH @2AN EO =HOK =J KLPEKJ

$EK<EJ@KP

@FQOPO PDA >NECDPJAOO REBRRIACRED PDA LHKPPA@HEKN EJRNOA EB PDAONLLA=N®R
B=EJP 3DEQ\2BB PDA ?KBN-NKB PDACN JKP PDA >H=?G S#QJ@ =@FQOP PDA .LK7HRUIEA
PD=P

*G8:@KP

@FQOPO PBARNNI?U KB PDA >H=?GCKI@ >ADEJ@ PERABKNI EO >H=?G EO KL=MQA

%N >APPAN REOEBKEBERAJOEMU?KILAJO=PA BKN = HKSAN .L=?EPU ER@AOEN
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A (-

INEJCO QL = Ol=HH RK=>HAEJ@KS K@ ?=J LH=?A KJ PDA EI=CA PD=P DECDHECBERIRBARMN
6 =RABKNI EP ?KRRINKJ@® PAOABQH BKN CAREID R?Ee? ATLKOGQIBKNI=PEKKIBNOLA?Ee?
L=NP KB PDA EI=CA OQ?D =OKJAEJ BKP OLKPO KN 2PHEK3RDEN

3DEO SEHH KLAJ = OQ>IAJQ BRANDIKRPEJCO

E89C<;

3KCCHAO REOE>EHEPU KB PDA 2DER ,AFRMN>A AJ=>HAKLRJ PDA OQ> IAJQ

20:K?

@FQOPO PDA SE@PD KB PDA 2LKP ,APAN

#<@>?K

2?=HAO PDA DAECDP KB PDA 2LKP ,APAN

.GFK'F:8K@FE

2AP PDA HK?=PEKJ KB PDA 2LKR APANFKB KQN ?DKKOEJE BKHHKSO = T CNE@ GEREIBIQAP
HK?=PEKJO

)

/H=?A0 = CQE@AKKIPA 6RABKNI CANLD HEOPEJC JQIANE? (1$ >NECGHFIQAQ@BRN IA=OQNEJC

HRAHO
3DEO SEHH KLAJ QL = OAP KB OQ>IAJQO
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*M<IC8@:;
3KCCHAO EB PDA HACAJ@ EO KQPORGEXKB REBLF= RANKPDKIPKB EP HABP
(B EJ BQHAGPN@A PDA KQPOE@A SEHH LQOD PDA HACAX® KEEPHAID DA HACAJ@ KQPOE@!

=J@ DRA = BQHHAZINS-RABKNI WQ SEHH JAR@®PFQOP PDRIOE¥-HHEFRDAN PD=J QOEJC PDA eHH
O?RNAJ =J@ ODIRAI PDA SE@PD

)LD '89<CJ

3DEO ANGO PDA IA=OQANDPO BN P K EJPKIQHPELHAO

- 4 4 =4 -4 +

.
.

.

.

'<><E; FCFI

"D=JCA PDA HACAJ@ JQI>ANO ?KHKN EB EJ JAAE-KB-AEAEPU KBHTHAR =C=EXPNS>=THKQI@

'@E< FCFI

"D=JCA PDA HEJA ?KHKN KBIHDR WA ?HA=NHU OAA SRABJEHQAOAMN=?DEJC = OLA?EdRAHA
3DEO SEHHAMNNK RJU JQI>ANO KIKON HACAJ@ CERRICDKNEN=H HBIAPA BKN IA=QOQNP
@FQOPO PDA KL=?EPU KB DB ONOIBG A PDAI OP=J@ KQP KN EJREEGENRAFCKLD REOE>EHEPU
@FQOPO PDA PDE?GJAOOHB PEAADI BAEN->EHEPU

/[ETAH

4HPN 40AN &QE@A +8><



21=HH#% 40AN ,=JQ=H

2 8=FID ,L@:B .K8IK

/INAOO NECDP KJ RID¥PHRG KN P=L PDA NEECDFTBNN#H# -$6 3 ..+ =J@ J= REC=PWK.FFG<J
2 8=FID=J@ OAHARE-B @ ERFPPA ?(NIR L=CA

J?A =Z@@A@Q ?=J<;@K K?< J<KK@HEEIM @>8K@E> KDAIXK 6=RABKNI EO DECDHECDPA@

2AHA2B.KP®<)J@ OSEP?RIBNO( KF-"  PDEO SEHHKBABOMN A=?D<; "l <<E=J@CL<R=HQA
OEIQHP=JAKQOHU = QJEMQA >AJAcPREBRNA 6
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I=?G KQP KB PDABKEH IAJQ R K>OAR PDA SRABKNI EJ =?PEKJ =@ P?QAPAHU ATLKGAN
BKKP=CA

3DA 6=RABKNIUY8KK<ER/PDAP SDAJ DECDHECRPEAENGCFNE FIC@GG<PDEO SRIHNP EJ
BKKP=CA PD=P EO = OKHE@ >HKR® KB-2KHRX 89 @ CEK® &LCEIA=JEJCBQHHU EJ LKOP
LNK@Q?PEKJ
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-FCC@E> <OGFEJENENSI;J PDA HEJRADY8KK<EJ@ IQ?D IKNA KB PDA SEJ@KS ?=J JKS >A
DBE@GLC8K<; @E :FEBRrH-SDEHA OKIA ARO <D8@ENKI<OGFJ<;
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(B SA BAL KHHEJC ATLRG®RSI ?HKOEJC PDAPEMANA SEHH ?KIPEJQA OAARIEIKNPDA >NECDPAN
@AP=EHO =P PDA ATLAZ8RMBKE@CDE?D >A?KIAILI?<; KN.C@GG<J@<=<:K@I@P CFOEIEH=N
K KRARTLKO®@N

3DA GU R eJ@EJC = DA=HPDU AA_.KBENO KJ =ZABQH >=H=J?A >APSAAJ ?HELLA@ DECDHEC
KL KB GNID =J@ ?NQODA@ JKEOU OD=@K$&®B>BRED
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3DA;@=#<E:< >APSAAJ PDAIB <JK=J@ PDH@>?K<HA=0 PD=P = ?=IAN=J ABS?PEARIU OAA
@AP=EH EO GJKSJ RE8P@: 8E>< PDEO EO SDU DECD @BJEIEEN = DECDHU OKQCDP =BPA
BA=P@N\FIKJIC ?=IAN =0 HQ =N =>HAP?=LP@N-J@ PDXBKADSE@GLC8K< BIFF FLI @D8><

O IAJPEKJA@ >ABKNA?=QO0A SA HKKGEJC =R"'=2  8M=FID SA ?=J ?=J QOA BRIRG A ?KHKN
@A?EOEKJO EJ =@ ® HRHKIEB?A

(B =GLK N?@HKNGLK >18P AHAIAJP K??QLEAORKBHKON O?AIAKQ ?=J =?PQ=NRWMK< 98C8ESEPD
PDAN8M=FID ,=JU JASAN ?=IAN=0O SEHH @K POHEREIRHEHQP EP EO = CKK@KE@D*HDA OLKP
IAPAN EB QOEJC = HK?A OKQN

40EJC = ,=7>APD KNAN?=I® EJ PDA eAH@ SKNGO SAHH
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-KPE?A DKS =@FQOPEJC PDA SDEPA >=H=J?A OAPPEJCOOEERO?RDM1&! >=J@0O SDAJHEJA@ Q|
PDAKLIE N?@KI@E?=PEBIFS<I N?@K< 98C8BAPPEJC
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3DKQCD CAJANHU JKP ?KIOE@AGEOOEKJ ?NEPE?=H @QNEJC ODKKPEJCGTKAADKOQMND =O
6 =RABKNI 'EOKCHI PDA1<:KFIJ:FG< LHKPO PRAFDSK@:@KIR PDA < JBKLISK@MKB KQN
EI=CA KJR =:FCFI N?<<OK HQ ?=J DAHL C=QEBGC@D<EIRBIFCFIAJOQNB@EFE<J=M >AEJC
?KHKNEY IKNLANHB REOQAIBKS RANHH O?AJA ?KHKN EO >AEJC LH=?A@ ZKRBAIPEN
=@FQOPIAIJPOUIIAA@KPA I=@A EJ CAJAN

5A?RNO?KLAOARHOK QOA@ KEI@P=0R -G A OQNPD=P PDA ?KHKNO KB PDA BKKFP=CRA =N
5A?RNO?KLAO SEHA BP-CAP BKN A=KJA 3DA E@A= SKQH@ >A EB ODKKREIGI:HAQNQ?D

=0 = ?KHKN KN I=?>AP0@r+ND=P PDARPY SKQH@ >A3BEPSEHH OA2RN O?KLAO QOA@ EJ LKOP
LNK@Q?PEKIA O@NPD=P PDA ?KHKNOB& R ODKP SEHH I=P?D
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1<KFIJ:FG< .<KK@E>J]

??A00 A?RNO?KLARH OAPPEJCO |IAJQ-REC=PEJC NECDROOQEUR PDA NEGISFSEMN
S5SA?RNO?KLA EO DECDHECDPAEHEIPOR P

*E

3KCCHAG\BRNO?KLA .BB .J3DEO ?=J >A @KJA KJ PRK-B!=NE OAHA?PEJCIRICA PPER IKKHO AN
&MAJ SDEHA EJARRERIO AN

.@Q

@FQOP PDAGBWDAZRNO?KLA BKN >AOP REAS =>EHEPU
3DA OBMWJICAO BN P K P PDA O?KLA PAGQL =>KQP MQ=®N KB= T CNE@

'F:8K@FE

NNJCA PDAS?RNO?KLA KJ AN QOEJIGREKQAALMAP HK?=PEKJO
3DAN =& LKOEPEKJO
3./ +ABP "AJPANLECDP

,(##+$ +ABP "AJPANLECDP
I. 33., +ABP "AJPAN1ECDP

*G8:@KP

2AP PDABAL=NJ?U KL=7?EPU KB PDA >H=7GI&Q2G@=J@ A?RNO?KLA£ME?QHA LD

.?FN .B@ERE<

#EOLKO = OGKUR HEJA P=CAR®EN KJ PD¥BNO?KLXKEJ@E?=PA SOKMNH=?A OGEJ ?KHKN @QNEJ
HECDPEKIE™HA = JAQRN J=PEHNOQHP
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1<:KFIJ:FG< ,L@:B .K8IK

(J PDEO OA?PEKJ SA SEHHARO?BLAR L=CA =J@ QOAERETCDP = O?AJA SEPD ?KILHBJAJP=N
?KHKNO

U;)<N/ FFCM¥ REC=PR.HG<J 1 <KFIJ:FG<=J@ OAHA?P PR =@ @ KRPPA ?QNIR L=CA

1<:KFIJ:FG< =LLA=NO =P PDA KKRP PDA EI=CA3DA 9CFEO HAHU ?KJP=EJA@ EJBCEAKB PDA
CNPE?QHACXDD=ENO SDE?D IA=JO PDA ?KHKNO KBPEIXCANNEFK MP J8KL8K<; SDE?D EO
AOLA?E=HHU PNQA =0 PDEO BKKP=CA EO QOEJC HKC >=0A@ C-=lI=

3DA B5A?RNO?KLANAOAIPO O=FREXJ =@ JKSE:8KI PDA:<EK<IKB PDA ?HR =J@.< =O PD8E>C<
=MQJ@ EP
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(B SABGGCP'®/ KK PDEO L=CA PRARNO?KLAN?POU<OGSE; @EPO LHKPPA® 3DA O?KLA
?KJeNIO PD=P SAAREASEJC = IRNDAREHU O=PA® EI=CA =BPAN =LLHUEJC PDA HKKG

4HPN 40AN &QE@A +8><
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3DA AA?RNO?KLA QOAO PDA OxKH(QHP—=0 £CFI N?<<GJ@ PDABKALNEJ?ELHAGEBI
K?<FP=LLHU BKN AT=ILHA SA ?=J =ROERGC@D<ERIAKHKNOAIJOQNEJIC KQN O?AJA LHKPO
K PDA €MD KJ<O8:KCP FGGFJ@E> J@AND=LO PDA IKOP ?KIIKJ AT=ILHA KB PDEO EO PDA

B=IKQO EJB=IKQO PA=HIA HKKG LKLQHA®E] 'KHHUSKK@ SD&¥EJ EOXM =J@ JA=NHU
ARANJPDEJC AHOA CAPOAEHHDIEX=H

6 A ?=J<;@KKIA OAPPEJOIEBV@>8K@E> KB8&G@E> K?< IBFNSDAJ _B?RNO?KLAO
DECDHECDPA@ ERIRBANP

8KQ ?=J =@FQOP.$DAKB PDA<IND BKN >APPAN REOE>EBERLWOPABA BA R QOAQL + FI@K@IRE
| FG .:8C< K 8II8E><PDA EI=CA =J@ O?KLA OK PDSHEHARKIC8G

-ATP HAPAJ=>HA*2 .&$) [ *) PDEOKRE@AO = HEJA KJ PDAEKN SDARK GAAL OGEKIFA DQAO
BKN PDA IKOP J=HMNDQHP QI@ANIAQERDPEJC
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IA?=QOA PDY¥EK@@D8>€0 >AEJC LHKRPRIOAFEND =HH =P KJ?A SA ?=J ?DA?G PDA OP=PQO KB EJ@
=M=0 ¥ QOEX@XT $FD EJ ?KI>EJ=PEKJ SEPDIRO#IJ:FG< BKNGFK D<KBQJ?PEKJ=HEPU

+1<JJ LGKJ PDA EKOPE?GH®E:?FKQFFD KJ KQ?DOARJIO SDEHA PDA O?KLA ERABRERMA EPO
ABB?P
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9KKIEJC EXR=J == ?KIJOEOPEJEHE®O GEXKBAO ARA=HO PRAS8:K ?L<EJ SDE?D RDHKP PBORHP EO
JC@>?RCHE=ND PDACCFRE@A PDEO EARIHPNKB = CKH@ARIIN SDE?D S=0 QOGAEBKRJI?A HECDP
KIK PDA B=?/B SA D=@ QOA@ ANAARKNPDA B=?B<AR SKQHADR IAPEOAHU KJ FRAFEK<

C@E<
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[ FFCJ *MIC®

4HPN 40AN &QE@A



21=HH'# 40AN ,=JQ=H
'FFB ' 0/

+KKG KN # #43 EO = OEILHA >@QRIR_LKSABIQH $+R =LLHU = ?KHKNAOINCBKKP=CA# + 43 eHAO
=M MQEPA OI=HH KBRAJ@N,! =J@ ?=J >A LNK@Q?A@ SEPD IKOP =JU ?KigEI CNDKBRS=ND
?=J >A ORA@ KIK=J 2# ?=N@ BKN QOA KJ PDA KNEWN =P =JU LKEJP EJ LK@RPREKJ

#+ 430 =N L=IRE?QH=NHU BKBASDAJ QOA@ SEPD 2I=HH#K{KWEP=JU ?=J >A =LLHEA@
OEIQHP=JAKQOHU RANBPAL=CAO OK REOQ=HEVEJBIEKBRO! IR] OAP EO I=@A =0 A=0U =0
OSELEJOBN=CA K L=CA 6 A DA OKIA O=ILHA 432 PD=PKQ ?=J

'FFB .<KK@E>J

??A00 +KKGRH OAPPEJCO IAJQ-REC=PEJC NEQDP®ENC PDA NEGIBRSEMN +KKG EO
DECDHECDPA@ EKIRBEBOP

*E

3KCCHAO PDA +KKG .BBKR®&®=J =HOK @K PDEO KJIKFDA-RAHA?P PBAKR =J@ =?FERKN @A=2PER
EP =O @AQEMNMANI RKHO AN-?PRERPDA =HN &MU SDAJ EJ=?RER

'FFB l@C<

3DEO SEHH HE@B &A=+0O0K?E=PA@ SEMXPBES@@ 43 2AHA?P PDEO KLPEKJ =J@ EP SEHH KLA.
>NKSOAN BKIKQUIN 2# ?= 3DANODKQH@ >A OKIA @AB=QHP [@BPARD=HP-SA PA LKRE@QA@ =0 =>=0A
>QP SA =HESOAPKIIAJ@ PD=P KIQ QOA KJA PD=P EO =@XQBKN@Q?PEKJI AEPDAIQN A KN £ KR

K CERPDA ?HKOAQRINMROPEI=H
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=JU ?=IAN = 1=JQB=?PQND SEHH LK&H2 BKN ?KAIPEKJIO BKN PDAEN OLA?EeKEBHMIO KJ PDAEN
SA>OEPABDEO EO = CK@ LM=CK R CAP = >=0OA3
1$,$,!$1 PDEO EO =J =LLMTEI=PEKXFODKS SD=P PDA BKKP=CAIBEHNSDAJ eJ=HEAM@ 2EJ?A

PDAND=0 >AAJ JK LKOKRAIOOEJC ?KHKN AJD=J?AlIAJPO AP? PDEO SEHH JKPAGCRFASHIEINNMN N
MLMOAJP=PEKJ

$EK<EJ@KP

3DEO OAPPEJC KAQRD1HA >=?G PDA?’RBEB PDA +KKG BKN OEPQ=PERKEIKIDARIQA ANAEJC
LQODA@KB=N+A-RA PDEO =P  EEKQ SEOBKR-EJP=EJ =??©QRU KB PDA3+ PDEO SEHHAZPABB
?D=JCA PDARRANHEKL=?EPHEGE] LDKRODKL
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%N 430 SEPD = DECD @AB=QHP PIHZOGERSCNKLPEKIFA =>HARREOQAE\RIA@
@KSJRANOEKJ FQOP =LLHU PDAI®SEPD PDA O=IA EJPAJOERQNEIKHKN@RJC
=LLHE?=PEKJ#P?D PDA HKKG KJ OAP

$EGLK 8K8 -8E><

(B IQN43 D=0 >AAJ @AOECJA@ BKN _K#A@2HDOPRTA BKN >EP BKN >EP QOA PDEO
OAPPEJC OK PRRR OECJ=H CAPOW@EAKHANH(B KWQ =NJP O@NSD=P PDEO IA=JO RA~AP PDA _BQHH"
OAPPEJZ)HH ODKQH@ICERDA OLA?PNQI OAP EAPERGARBBEO SEHH >A IKOP JKPE?A=>HA SDAJ Q
O?KLAO

*LKGLK 8K8 -8E><

3DEO OAPPEJAIRHIN IENNO PDA OAHA?PEKI®B #=P= 1=JCOLHEPPEJC EJLQP KQPLQE G>EON
KJ PDAK¥@I=L BKN = BQREONIS=NA QL@=PA

FEM<IK@E> 8/ LI@E> S8M@E:@ -<JECM

(B Q JAA@ DAHA=MEJIC 43 KN =N D-REJC EOOQA HK=@EJC KJR\ SROB\NERD=P ?=J DAHL
6 A =HOK B4 = IKNA @AP=EBAKGPRRCIKB PDA QOEJC BBANK?AOO PD#HQU=U =HOK eJ@ DAHLBQH

'FFB ' 0/ ,L@:B .K8I K

(J PDEO OA?PEKHISAH=?A = @KSJHK=@A@ HKKG K¥&r3F2@ =N HWKEPLRCA

40EJC = ?KILQPANH=?A =0 1=JU +KKG eHAOKQ@SIEOD KIRJ 2# ?=N %N PDEO AT=ILHABA>A
QOEJC KQMIRKSJ_K REA +KKGO L=?G PROP?E] @KSJHK=@ARHN/BN
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6EPD PDA30 LH=?A@ KJ PDA 2#@-RNJCARP EJKQN IKIJEHN %KI =JU L=CA SEPD = RE@¥¥@B ?HE?G
PDA RIOPE?G KN P=L PRBAJIRNNEJC Q@@ -AS XKH" =J@ BEC=PR RANHKE +KKG

8KQ SEHH PDAJ AOABPA@ SEPD = &HOAN SDANKQ ?=J OAHANMOQ +KKBKQ ?=J OAA = AREAS
>ABKAI=GEJC = OAHA?PEKJ
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3DA +KKG EO JKS =LLHER®AL=CAK CAP PDA IKOP >AJAeP KQP KB-HIEU"BI-LLHUEJC @&%&BB
+KKGOKPFORANH L=CAB ®SEP?D >APSAAJ PDAI =P =JU LKBAPIP EJBKMIQN @A?EOEKJO =>KQR DKS
=LLNK=?D =JU CERODKP
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$D8>< *NKICP

(I=CA .R ANKELH=?A0 =J EI=CA RIGEPD PBB8>< 8GKLk BQJ?PEKJ KN I1=JQ=HHU LHKPA@ BN
2KILQPAN KJPPDA 2# 2@ @ENPHU KKLPKB KIQN BKKP=CANRQOABQH BKN FQ@EEBEK@EL@KP
L=NPE?QH=NHU SDAJ QOEJC PD2CQEBHPEN

$D8>< *MNKICP .<KK@E>J

??A00 (I=CA .RANHERKH OAPPEJCO IAJQ-REC=PEJC NECDNOIQEUR PDA NEGISFSEMN
(I=CA .R ANMFEO DECDHECDPA®KH RBEARP

4HPN 40AN &QE@A +8><


https://guide.smallhd.com/a/814244-image-capture

21=HH#% 40AN ,=JQ=H

*E

3KCCHAO @BROKBDA 2QWKHU OAHA?PA@ (I=CA ALRAQN?=J =HOK @K PDEO KKKFDA-RAHA?P PDA
KKH =J@ =?FERKN @A=2PEREP =0 QM@ EMAJ RKHO AN?PERPDA =N &MU SDAJ EJ=?PER

*G8:@KP

2AP PDABAL=NJ?U KL=?EPU KB PDA (I=CANR-

C@EB .G<z<;

IHEJGO PDRAKH=E@ EI=CA =P = OLAK@\KEDKKOEJB-REJC PDEOAR WEO=>HAO PDA IHEJG
BQJ?PEKI=RERB@ KB KJBKN OA?KJ@O KBB BKN OA?KI@O 2LAA@ KB KJ=J@ KBB T LAN |

0J< '8K<JK 8GKLk

#EOLK©O PDA H=PAOP (I=CA "ALRQRI=PE?=HHBAJ =0 = JAS KJA EO R3G
3QNJEJC KBB PDEO KLPEKJ SEHARHIKIHPIBA< KLPEKJ

-= REC=PR PDA EI=CAKQ) SEOBROA OAHA?P =J@ ?KJeNI =J@ PDA EI=CA J=IA SEHH =LLAGNKJ PD/
L=JAH

$D8><*WKIC® ,L@:B .K8K

(J PDEO OA?PEKJ SA SEHH =@ @ =AMNCGR .RL=CARDAHL QO ODKP I=P?D

'= REJC AU QOAQ@(RITA "=LPQM BQJ?PEK P=& = OJ=LODKP KB KQN O?AJA SA ?=J JKS
QOA (I=CA .RANHFR @EOLHRD=P OJ=LODKP >=?&IKKBPKQN BKKP=CA

%K1 =JU L=CA SEPD AB@C@:B K?<PAK@ fa\K8G K?< JH<EK >NEJC @; )<N/  FFCV
-= REC=PRRI<IC® $D8><*MNKICP=J@ ?HE?G KJ PR =@ @ ERFPPA ?QNIR L=CA
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IU @AB=QHP (I=CAAIRKF@EOUI-PD28K<JIK JESGIH=HAJ SEPD=CA "=LPQM=P KL=?EPU

8KQ ?=J A@QEP PDA OAPBEZQ>8K@E> BEPPX=BRPE?GHISG@E> K?< |@ K= KQ?DOARJ
SDAJU$D8>< *MIC®VEO DECDHECDPA@

(B WQ SEOBK RRANKE= @RABEIP EI=CA @EO=8HA /./ +/0- =J@ OAHAZP*. $(
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(B KQ SEOB RRANHE=J EI=CA B = ?KILQPAN eNOP AJ@@P EO EJ FLC BKNI=P RA@FO=
=JUSDANK PDA 2# ?=@ 8KQ ?=J OAHA?P EP BEPH " SSKRA:

(B SA PDAJ @QE=I$}3L + PDA IKJBRN SEHH f=0D =HPANJ=PAHU >AP$AA\A@0A @5FDA (I=CA
"=LPQN KBENEJC AR ?HA=N REAS KB RI€$ PDA ODKP
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(J?M=0OEJC PBA $/ 4 CERO QO = ?HANN@EOPEJ?PEKJ >APSAAJ PDA PSK EI=CAO SDAJ >HEJGEJC
K >HEJG PDEO SEAIRDA@ANH=E@ EI=CA ?KILHAPAHU KL-RNRBICK DA QJ@ANKMA@IC B
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6EPD (I=CA .RANKF>HEJGEJC SA JKBAD=ORECDPBKND IA=JO KID8K:?@EPDAI@>@E8SC GC8:<D<EK
KB ?D=YPANO KJ QAN
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$D8>< 8GKLk

$D8>< 8GKLk P=A0O JE8GJI?FKB PDA RE@WIB>AEJC OAJR@ODI 2#( KN '#,( ?KI>EJA@ SEPD
= +43 EB @QAQBN=-J@8WJIEPP=J. :8] ; CM=P BKINFK D8K:?@E2KJPEJQEPU KN = MQE?G
KRAREAS KB PDAJ@-ODKPO

(B QOEJC = FKUOPE?G OANEAKIKBER OJ=LODKP BQJ?PEKJ ?=J >A MQE?GHUBE??A00,
LMOOEJC PDA . ?=I1AQQRA KJ PDAKR. NECDP KB PDA QIEFK@Q?PEKJ IKBR® IADO PDA

" >QPPKJ JATPKRPDA BIOPE?G@?DOANRJ IKIEIKNO SEHH JKA@IHR =?PERA PDKIRH >=N

=J@ P=L PO E?KK P=6& =J EI=CA

3DA 3 NAIKPA ?=J >A QOA@ SEPD EPOA?=0QR@NBKN =JU LAENIKJERN
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$D8>< 8GKLkK .<KK@E>J

(I=CA "=LPQM 2APPEJCO ?=J >A BKQJ@ EJ PDA CHK>=H 2APPEJCOAAJGCALEIIDM

$D8>< 8GKLK ,L@:B .K8IK

(J PDEO OA?PEKJ SA SEHI=@B8GKLK K 8 G8><=J@ OAP EP QL OK RE8B3?FKSEPD =43
CAPO PAGARAN PEIA SAGKJJ I<:Fl; KJKQN ?=IAN ?QNNPHU ?KIL=PE>HA SEPD 2#(26IKBHU
MOQHPEJEIEX; IK@CKB A=?D PABGK PDA @BE0O BKKP=CA

%EN@EJKIBE . 8] ; KJ SDE?DKPORA LKQN EI=CAO

8 KQ ?=J OAP = BKH@AN OPKRBRIN?KILQPAN =J@ OAHA?P PDA @AOPEJ=PEKJ EO PDA OAPPEJC
9%KI =JU L=CA SEPD AB@C@:B K?<PAK@ \K8G K?< J4<ERK >NEJC QL )<N/ FFCV

-= REC=PRAI<IC® (I=CA"=LPQM=J@ OAHA?P PR =@ @ EFPPA ?QNIR L=CA

4HPN 40AN &QE@A +8><
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8KQ SEHH OAAIEBBJ?FK KIC® =LLA=N EJ@E?=PEJC PDKNHBR@U BKN = OJ=LODKP
3DEO EO FQOP HARPEIKXPDKKH EO =2PER @KAO JKP CAP A€RPQNA EI=CAP @KAO JKP =LLHU
K PDA ?=LPEKJIA 3DA "=LPQNSEHH >A KB PDAKBHNIEN
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C@:B K?<RAFKK@:BNK8G K?¥K:?J:l <<E K ?=LP@N=J EI=CA
f=C =LLA=NO =P PDALAK EJBKNIKR KBI?<I< LKQ =N OREJCKDN EI=CA =J@ EBDx
-ATP HAPAJ=>HA PB&KLK F="'0/ J OK PD=P SA ?=J R-H&CFI >18;<; JE8GJ?FKJ

2P=R UGKJI@E> ;FNKJ PDA BIOPE?GIKI® G @E> ;FKE= KQ?DO2MJ IKJEKN R =??A00 PDA
@FFD<; FLK M@<N
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,K RA HABP QJREHNE?D PDACFI98GKK@EBKEL

$D8>< 8GKLk J<KK@E=M\ HK?=PA@ EJBDB<=K .<KK@E>J DIEL?A POABB’P PDA &=
EI=CAO =A?=LPQ&CF98CEMKOO PDA IKJKR
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-= REC=PWK BGKLIk $D8>< 8GKLI<=J@ OAHA?HO- ' 0/ . K=QRI=PE?=HHU =LLHU =JUA=?PER
+KKG # +43 IK PDA GA@ EI=CA

%HEL >=?BAKIRPDA L=CA SEfI3>< 8GKLK =LLHEA@ OK PD=P SA ?AFR>I5LODKP
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+ARD =@ @ = +KKG #3 PK PDA L=CA RE# FFC *M<IC® 'FFB

-ATPJ<C<:K8'FFB ' 0/ BKI =J 2# ?=N @ KN PDA EJPANJ=H WAIKN
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(B KQ SEOBPA=NJ DKE PM=PAKQN KSJ +KKG #43 EJ #=REJ?E 1AOKIBRHHKS KQN RE@AK
PQENE=H

6 AM eJ=HHA- @ KFP=G = OJ=LODKRAHAD8>< 8GKLk PD=B =AN@U EJ PRKH>=N
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https://guide.smallhd.com/a/821741-how-to-make-a-lut
https://guide.smallhd.com/a/821741-how-to-make-a-lut

21=HH#% 40AN ,=JQ=H

CNAUJESGJ?FK IC® SEHH =LLACND:B K?<PAK @ IB\NK8G K?< J4<E=J@ PDAKNHFPQNJID<<E
@E;@:8K@E> 8 JEBGJ?FK ?8J 9<fE KBBJ:| <<E N@CC 8CJF 8GE¥&hta
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3K9IFNJ< PDRRQCDKQN ?=LPE& EI=CAO KJ PDA IKKEIEKQ ?=J =??A00 PiI#8>< "8CCHR>=?G Bl
SEPDEJ PDA CHKEEBEFJIQ

3DA @AB=QHP ?ALRKMNPEKJ EO QJ@AN PDA$2 (OK J-REC=PKR PDEO BKH@ANRHA?PEJC PDA
=LLNKLNE=PA BKH@ANO EJ PDA (I4CA &=HHAN

-KPA PDAQ=#<E:< @E :FCFI &k >APSAAJ KQNIK :8GKLt =J@<8:? 8;;@K@FESC :8GH@QAHMPDA
=LLHE?=PEKJ KBAFBA ' 0/
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2AHA?P =JU EI=GA@EOLHEP EICC XKE

(B KKQ =N D-REJC EOOQA @QHEICH2DA EI=CA BQRAMIGINPDA 3% OANEAO QOAIPDA .R ANHHKKH
=P P KLMREASKON EI=CAO
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P PDEO LKEKP ?*KQH@ =LLHU =AAIORKP =0 $08>< *\M<IC® BKN DAHL SEPB@EL@KP J?FK
D8K:?@EKN LHQC PD8! ; EJR=:FDGLK<IK >=?GQL CRA A@QEP
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L;:@F (<K<IJ

KIERKN QLKP ?D=JJAHO KB =Q@EK SEPD =>QEHP EJ ?HEL S=NJEJC

L;@F (<K<IJ .<KK@E>J

??A00 Q@EK ,APANMEBH OAPPEJCOGREC=PEJC NECDAROOELR PDA NEGIBRSEMN Q@EK
,APANO EO DECDHECDP A@HHEHO® P

*E

3KCCHAO POM@EK ,APANO .BB .K@ ?=J =HOK @K PDEO KKFDA-RIAHA?P PBKR =J@ =?FERKN
@A=?PHR EP =0 QMO EM\J RKHO AN?PEBRPDA =N &MU SDAJ EJ=?PER

.@Q

@FQOP PDAGBWDA@EK ,APAMO=S A S=U BKN KPDHHD KN BKN >APPAN REOE>EHEPU 8DAJ RE
= @EOP=J?A 3BJOA EOKBN P K =J@ PDEO PNOH=PAODKNEYM=H AOP=FPRA SEHH O?=HA BKNI
PDA LKOEPEKJ HK?#ERRYOAHA?PA@

?8EE<CJ

@FQOP PDA =IKQJP KB =Q@EK ?DkQUIBHOBUKJEKN QLK T OPARK ?D=JJAHO EHf>=H SDE?D
OP=?GAWE?=HHU
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'F:8K@FE

NNJCA PDAQ@EK ,APANO KABINPOEJGIREKQOALOAP HK?=PEKJEGA S=U BKN KPOHHHD KN PDA
EI=CA EPOABIBQ DRA KLPEKJO

3./ +ABP "AJPANLECDP
I. 33., +ABP "AJPAN1ECDP

*G8:@KP

2AP PDABOL=KNJ?U KL=?EPU KB PO&®EK ,APANO

L;@F (<K<IJ ,L@:B .K8K

(J PDEO OA?PEKJ SA SEHY@REKQAPAKGR=CA OK SA ?=J/AL =J AA KJ HRAHO

%Kl =JU L=CA SEPD AB@ ?HE?G RDBHEK?G KN P=L PRAJIRNNEJC Q@ @ -AS XKH =J@REC=PA
K .RANHE Q@EK ,APANO® OAHARR-@ @ KFPPA ?(NR L=CA

3DEO 13U >A =HKQJAA@ =P PDEO LKEJPO-RIPAYAIA PDA AKB PDA IAPAN BKN >APPAN REAS=>EHEF
6DAJ Q@EK ,APANO EO DECDHEODFA@UENPE?G NECDP KN P=L PDRS\EEKGAPEMNKRPO OAPPEJCO
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2AHA?P 2ZEYJ@ >NEJC ERKQLBKN = BQHH SE@PD =Q@EK IAPAN
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2SELA RCCHA HABP KN P=L/REIAROZRPAOO PDA IKKED.<KK@E>J (<EL

2?NKHH @KSJ =J@ OA$HP -

3=L PDAR=EH=>HA eNI®=RDAJ BKHHKS ROLAMNK >ACEJ PDA QL@=R2A00

.J?A PDA eNIS=M EO EJOP=HHA@ =J@ PRAIKITRD PAHKQR M>KKPKDN IKJHNDKH@ PDA
LKSAN >QRPBKN =P HA=OP OA?KJ@O =JEHRBBAN

INAOO PDA LKSAN KQPE=EJP>ACEJ KLAREJCKON 2I=HH'# IKJERN SEPD PDA JAS eNIS=N
EJOP=HHA@

#FN K- ' FIDSK 8E . 8I ;

8KQ IQOP BKNI=P PDA 2#@=QOEJC = ?KILQFBAM IKJEKN ?=JJKP BKNI=P PDAG?=N

2@E;FNJ $SEJKIL:K@FEJ

YWNI=PPEJC = NEJ 6EJ@KSO

D8:*. $EJKIL:K@FEJ

UKNI=P KQN ? QOEJC #EOG 4PEHEPU
"HE?G 8J< K >ACEJ PDA BKNI=PPER2 QR
6DAJ ?DKKOEJC PDA BKNI=P >RAROQNHARP*. ! /
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'F:LJ JJ@JIK

/ =EJPO = DECDHECRIE=E] BK?Q0 A@CAO AJAMIBIOR =)@ =2RPMBK?QOEJC KJ PDA fU

SEPDKQP JAA@EJC =JU =@ @EKPEXJ=H P
6 A DA OKIA 3ELO BKN BK?QDARIC

lF:LJ JJ@JK *MNIM@<N

(B ?KIJeCAI® LN ANHIK?QO OOEOP I&G eJ@QEJEQN BK?QO LKEJRAMFRNA=OU OEIURAC =F:LJ
QJPEHQ@N OQ>FA?P EO @HOLE=7K <;>< ?@>?C@#AMIJO OOEOP EO = IAPREIEKIQN BK?QO LKEJP

>A?=QO0A KB EROKQJI?A@ AEP KJ EJ BK?QO A@CAO
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WK?Q0 OOEOPANMDRPEHA =J@ =PARQNHU =P = OHECDR-WWEOCARETAH BKI EJ EPORRNHH QPEHEPU
OEJ?A EP @KAEHHKS BKN =0 IQZAYBERNQPEJU KB PDA QJ@ANHUEJC EI=CA =(F>-SARBA =@R
OLAA@U QO=CA 3Dl BB SKNGO EO PD=P PDA eHPAN EO MKKGBIEI BY®IGERAI) EP OAAO ?NEOL
HEJAO EP SEHH =@ @ @EGER-ADKEOCERREIKQ= REOQ=H ?QA PD=P PBIGCAEN BK?QO

%."42 22(23 EO = PKKH PD=P ?=J RQOABQH BKN ?NEPE?&MEX3A0P QOA@ SN @ALPD KB
eAH@ EO OD=HHKEBERIPR>A OQ@N\PD=KQN OQ>FA?P B=HHO SEPDEJ PDAICKHBRI> @OFOP
SEHH JKP AMFDAHLBQH SDAJ QOA@ EJ ODKBMITAN:- HM @ALPD KB eAK@SEHH >A >APPAN KBE
QOA ?=H?QH=PEKJO >=0RA@NKERU @EOP=J?A =J@ HAJO

#ALAJ@EJC KJ DKS EP EO OKPQDQ ®OEOP CAHAN D=0 KIRQJ?A@ AJKQCDARBEKJ PDA EI=CA
PD=P EP PAKGXVREKRPO KSJ L=GAJKP ?KIBQOXNKDEICO SEPD =JKRERAMBN KPDAN =OLA?PO KB P
EI=CA (B WUQ SEOBBKN AT=ILHA >A =>KIBR?QO =J@ ATLKK@ANJEI=CA KJ PDA O=IA L=CA SEPD
IEJEI=H KRANRO LAND=LO BRKI>EJ=PEKJ KB=GEJEI@OA>N

lF:LJ JJ@JK .<KK@E>J

*E

$J=>HA #EO=>H&LPO OOEBRIREKQ ?=J =HOK @K PDEO KKFDA-RRAHA?P PBKR =J@ =?FERKN
@A=?PHR EP =0 G¥®DEMAJ RKHO AN?PBRPDA =N &MU SDAJ EJ=?RER

FCFI

"DKKOA PDA A@CA DECDHECDP ?KKRA®BIRIFEOR PDEO ?7=J >A GROABGBWPEB PDAIPRKHKN
EOP REOE>HA AJKQCD =GENBRKP=CA

(B PDEO EO OPEHH =J EOOQA =BPAN =BRQCEANEICKIPBA!NECDPJAOO =J@GMN "KJPN

<EJOK@M@KP

2AJOEPEREPU =@FQOPO PDA KIFAOQOERE®B % HKS JQI>AN ?=Q0OAO = B=EJP A@CA DECDHECDP
JQI>ANO ?=QOA I=JU IKKN A@QCAR PA @APA?PA@
(J AOOAJ?A PDEO SEMHIAIRIKS 1I=JU A@CAO EP SEHH DECDHECDP

+<8B /?1 <J?FC; +<8B /?I <J?

| A=G 3DNODKH@ HO+HEGe @AJ?AOHEG@AM DECDAN RBG& BDNDDKH@ PDAAIRKIe @AJKZAQO
OOEOP JAA@®OA=>KQP =JANK L=EJP EP =O EJ BKIQ®=0A PDEO OARPE3OPA =BPAREOENC
2AJOEPEREPU BKACRBPWN
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2 8B >IFLE;

,=G AO PDA QI@ANHUEJC EI=CA IKIKZBN\PD=P PDECDHECDP EKHKNX REOE>BIBEO ?=J >A QOABQH
SDAJ KKQ DRA PRQ>HA eJ@EJC = ?KHKN BKN PDA DECDHECDP P B-PA BiHKIKP SALRQJ @

|@>?KE<JJ

@FQOP PDA >NECDPJAOO SDEXYTPSEHAGERO =J@ HQIEJ=J?A EA JKP = f=P HKC OECA=H OKQN
PNIOH=PEJXXEIPHAAN REAS KB SD=P EO EJ BK?QO

JU =?PERATLKOANKKHO SEABLKJI@KP’D=JCAO EJ >NECDPJAOO =X PKI@M DAN
QJHAOO (CAKNKKG D=0 >AAJ =LLHEA@ KJ A=?D ATEKBRQISAAPKIIAJ@ HA-REJC PDAOA
OAPPEJCO ?B&? QK PDHRAFN I=GEJC ATLKORQRQ@CAIAIPO KBBNUKNECEJ=H QJ
I=JELQH=PA@ BKKP=CA

FEKI8JK

@FQOP PDA 20PMB PDA EI=CAA2BBJC C=IlI= HRAHO

lF:LJ JJ@JK ,L@:B .K8K

WK?Q0 OOEOP >AJAdRCABRIC . FEX>LI<; BKN A=?7D ?=IAND QAR EBRI?AO EHF @J< K8CJ
SDE?D ?=J =BBPA-@EJCO =J@ ATDE>EP B=HA® LKOEPER

U;)<N/ FFCV= REC=PRIFF:.LJ ! F:LJ JJ@JK=J@ OAHARR-B @ KFPPA ?QNIR L=CA
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J?2A =@ @A@Q ?=J<;@K K?< JI<KKQEEIM@>8K@E> KdK3&EG@E> K?< |@FBDAJ _$%6?Q0 OOEOP”
EO DECDHECDPA@

3DA @AB=Q+RI@K@M@EBPQ=HHU = CKIR@JORKEIP >QREBNEFKOAAEJC AJKQEB<
?@>?C@>?K@RPDEGHA SFFJIK
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-KPE?A DKS SA ANLE?GEJC QL I=JU A@CAO PREPK=RE =F:EJ =@ @EPERDR A¥O PD=RA EJ BK?QO
$E:1<8J<PDA JATP OHE@AN H=88H2A@J? K DAHL AHEIEJ=PA PDA B=HOXOQ_KOEPER
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-KS SA =NA CAPPEJOE? DFI < @JFC8K=M= KB BK?QO SEPD PHEOQHNN OAPQL

CKK@ NQHA KB PDQI> BKN OAJOERERER@ EBIPFQOP QJPEH EI=CA JUEG®P®BICA
KB =BBPEJC PDA eHPOREPNHMUA B=HOA LKOBPEFEHH =HIKOPBESA IADAIP =)@
LNKLAN QO=CA EO GAIAN =>KQP HKKGEJC?ABFAMKB =00 KB PDA 2K@KHMEO PDA
BK?Q0O @EOP=J?A

8KQ ?=J ?DA?G ! 6 I=?GCKQI@KH=G A PDA ?KHKNEVEATPABB-J@ KQPAKB REAS =>EHEPU EO
?KILNKIEOA@

??QN-PAHETE BK?QOEJC KJ PDA fU EO JKS @R HAOO PNE2GIKB BPQO OOEOP
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+<8B@E>

/ A=GEJC AOOAJPE=HHU IEIE?0 =J 2HA@DMNLAJEIC eHPANBESU eJ@ KJ = ?2KJOQIAN3

PDEO ABBRRIU EJ2NDAO ?KIDP KJ EJ BK?QCPEKO KBQN EI=CA SDEARNEIEIC BQHH ?KHKN QJH
%?2Q0 OOEOQR?=QOA KB ERENERJ >AJECIAMEBK] PDA EI=CA PDEQABEP/CIP R QOA EJ
2KI>EJ=PEKJ SEPD KPBARSD

+<8B@E> MM@<N

UW?QOEJC SE>GEJC EO OEILHA FQOP HKK&AR SRANNAEIJC DECDHECDPA@HBRE?=HHU PD=J
KPDANO =J@ PDEO €ERIJ@E?=PEKJ KB S8K0Q@QIN BK?QO EO LH=?A@

L=NP BN PDA ABB?P JKP >AEJC =O REOE>HAOQ@EERDOECRPPEJC BK?QO FEREIC ?=J >A @KJIA
RAN) MQE?GHU EB SEPDEJ = ?HA=N AJKGCINREFABIKB U

IA?=QOA /A=GEJC @KAIIRA =J ATINAHU LKUKQJ?A@RANHH ABB ?NEPE?=H =LLHE?=PEKMO)SDAN
I= U JKP CRA =O ?HA=N = REAS KB PDKNBEP>AJAeP SDAJ QOEJRAH BKI KNA?QO OOEOP

IA?=QOA EP KJHU AJD=J?A0 AQECPARRE] @ABAN-J@ @KARKPDABROA IAOO SEPD PDA EI=CA
| A=GEJC EARNRQOABQH EJ ?KI>EJ=PEKJ SEPRK&RDANG O?KLAO

+<8B@E> .<KK@E>J

*E

$J=>HAO @EO=>HAQRDBEJIJERH RQ ?=J =HOK AJ=>HA KN @EO=KKA BDARA?PEJC EP KJKMDA=N
(P SEHH >AARNSDAJ AJ=>HA@ @ &NJ SDAJ @EO=>HA@

$SEK<EJ@KP

@FQOP PDA KL=?EPU KB PDA A@CA DEGDREEIFMIL BIBE = IRNREOE>HA BERKD SDEMOEK?QO
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|@>7?KE<JJ FEKIK

@FQOP PDA >NECDPJAGOPKBRDA EI=EBA@ PDA+GEJC eHPAN SEPD =J =@AMQ=PA EA JKP =f
OECJ=H ORQNNOH=PEJKXEIPHAAN REAS KB SD=P EO EJ BK?QO

JU =?PERATLKOBGNKKHO SEMBLKJI@KP?D=JCAO EJ >NECDPJAOO =X®DPHKI@M DAN
QJHAOO (CAKNKKG D=0 >AAJ =LLHEA@ KJ A=?D ATBRKBQISAAPKIIAJ@ HA-REJC PDAOA
?DA?B@ OK PD¥RUAN I=GEJC ATLKORQNQ@CAIAIJPO KBBNUKNECEJ=H BKKP=CA

+<8B@E> ,L@:B .K8I

3DA I=EJ >AJAeP KB QOEASGEJEBK?QKQN ODKP EO PD=R EFRQ¥NEPERJ HKS EIL=?P KJ PDA
EI=CA SA ?=J QOA IQHPEKHAI® =HKJC SEPD EP KJ = OEJCHAREGEA AT=ILHAFSA=@&GEJC
K = L=CA PD=PAHRAU D=0CHA &QE@AO = +KKG #3 eHA =J@ PDA¥N KKH =LLHEA@

%KI =JU L=CA ?HE?G PDAORE?G KN P=L PRAJIRRNEJC Q@@ -AS XKH" =J@ REC=PRA®?QO
/ A=GEJC =J@ OAHAZ@ R KRFPPA ?(NR L=CA

J?A =@ @A@Q ?=J A@QEP PDA OAPBHE3REC=PEJC NECDP 2B&EJC’ EO DECDHECDPA@
3K I=G A PDA ABE IKM REOE>HA KJ BKKP=BACAIPNA EJPAJOEPU OHE@AN
/INAOO PDA '=?G >QPIK CAPKP= BQHHAXINREAS KERQN BKKP=CA

8KQ ?=J HKKG =P PDA SDEPA D=HKEJC =HKHQINEIBHPQO AGCABMPANIEJA SBAKQN BK?QO0
LH=JA EOKEJPEJC PDA ?=HAR PDAKRU@ KD ?=J RN 7HA=NHU SDAP EN EJ BK?QO

%N PNE?GU ODKPA BRDAMAGKBK?QO KJ = OQ>FA?P t0RBAKS=ND KN =3+BN PDA
?=IAN= PN QOEJC PDRQ@IM =0 ARMJI?A LKEJP >ABKNDKKPEJCTAP =A2H BKN REJC PDA
HAJO DKS B=N DKS B<®GRRJ AP?

(B KQ S=JP = OEIEH=N >QR IKKUKQJ?A@ A&’ SEPD SDBRBIR?QOKQN ODKRIBPQO OOEOP
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#FN K- D8B< 8 ' 0/

R 1$)" 1$+.

HH ,KJBERNO ] 2I=HH#] 3 A?DJE?=H ] "KIRNOEK4Z30
/1.1+%,

(O PDAN S=U R CAP PDA3®O LN EJOP=HHA@ KJ IU 2I=HK'2Q®@ IKJBRN BINPDA IKJEKNIRIU
?KILQPAN (J L=RE?QH=N PDA KIAREFC PDA OHKC=R?  JU ?D=J?A ( ?=J CAP PD=P KJA

2.+ 43(.-

4JBKRQJ=PAHU PD=P EJPANANIDEKJIAEO JKP I=@A SERDGA N?KIIAJ@ PDEO BNL=?G KB QPEHEPU
?KIJIRANOEKA330 PDKQCD SDE?D EJ?HQ@AK2ZLARC P

DPPLAHQPO ESHP>=L ?KABNQP HKGN? =J@ NA? P KHKC ?KMANOEKJ BAS=N
6 A =HOK HBB= BN L=7?G KB HKKGG3 BKN @KSJHK=@& DAN
DPPLGSSS OI=HHD@ ?KI ?KIIQJEPU Gi&@ARP®A

* AUSKI®RO
+430 ?KIJRNOEKJ +KC 2 +KC 2 +KC 2+KC 1A? 1A?  #'(/
%ENIS=A2KBPSAN HH ] 3NQ>HAODKKPE4BOUKP @EQHEIE ?KANPHU

/1149,

,U + QPO ANKP @EQUEIC ?KANPHEDAU AEPDAN ®@REKNG KN @KPP NEGRQIA ARAJ I=G AO PDA
LE?PANH=?G =J@ SDHEPAJ =M PDAOA JKP SKNGEBECSIJHK=@ A @ARENKBN-JKJ

2.+ 43(.-

3DAOA HQPO =LLA=MEJ = @&RBP ?KJeC@REKJ PD=P PDA IKNEHO QOK@MAEJGDEO ?=J >A
OKHY® & ?KIJRNWEJC PDEG B HQP3DEO ?=J >A @KJA SEPBAIBHCHI ?=HHA@ REJ?E 1AOKHIDA
EJOPNQ?PEKIOAHKS

DPPLGSSS >H=?GI=CE?@AOECJ ?KK@D?PO REI?EQKAR
#NKL PDA43 eHA EBRKQN #REJ?E 1AOKHR BKH@AN KJ =1=? PDEO EO EJ
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=?'# +E>N =NJ LLHE?=PEKJ 2QLBKM=?GI=CE? #AOECJ REJ?E 1AOKHR
KN EJ 6EJ@KSO

"IN KCNI#=P=H=?GI=CE? #AOECJ #=5EJ?7E 1AGKHRLKRN #43

2AHA?P PD&%P L=CA =P PDKMKIPPDA I=EJ SEJ@KS

#N=C =J@ @N= RE@QAK ?HdIPBM @AOCKIPEJR PDA PEIAHEJA =JU RE@AK ?HEL SEHH SKNG SA SI
QOA BR RIONPDA43 =?PQ=HHU CAPO =LLHEA@

"HE?G KJ PDA "KHKN L=CA =P PRIAKEKPPA |I=EJ SEJ@KS
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(J PDA -K@A REAS EJ PDA QLLAN NECDP NECDP ?HE?G PDA KJHU JK@BA  HKZ-PRKINREXR
+43 BKI OPAL PK =LLHU PDA@MKPDA ?HEL

8 KQ ODKQH@ OAA = CNE@ E?KJ =LLA=NK$RPBBAKRBA EJQE?=PEJC EP D&ECELHEA@
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2AHA?P PDA ?HEL BROMSEPPA IE@ @HA HABP KB PDA I=EJ SEJ@KS =K RDAKB&R PP PDA QLLAN
NECDP

1ECDP ?HE?G =J@ OAHA?PPAKINS "41$°
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2= RA KK =J 2# ?=N@ BKN QOA EJ 2|=HH'# IKI® =J@ AHOASDRIDQNPD=P PDA &bxEJO = ?Q>A
ATPAJOEKJ KN PBAEHH JKP ARARCIEA@ B PDA IKIJEN

* AUSKI®RO
2KJU "=JKJ BQFE L=J=0OKJE? @ 4@ +432 ?=IAN= ?=l® O@ BNKeHA HK=@EJC
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#FN KF :8C@8K< PLI DFE@K + 8><J*.

8KQ ?=J ?=HEMA =JU IKIJIEEN EBQ SEODKQ SEHH JAA@K=AIRD=P ?=J D=J@HAADARPARKIPMOP
NPEK L=JAH PULA =J@ JEP >=?GAHO8KQIEHH =HOK JAA@ =J EJPANHERGEHNL QPANSEPD
?=HE=REKJ OKBPS=N

A$# #1 =)@ 2LA?E=HPU L=JAKD=TDANP=HERA KQ SEHH SKJIARD@N\PD=KQ LK>A =J@
OKBPSAN=J D=J@HA PDAOA

'ANA =R OKIA PEL&BPAHL SEPD PDA 2RHKIN

%N -.- .+$# L=JAHO

6 =NI 4L ,KJEPKN BKN |IEJQPAO >ABRAHEAREK]
2KBPSANOAKPRQHH 1=JCARAAO

| =PPANJ &AFHN OAR PRQHH 1=JCA KQPLQP
I=?GHECDP

"=HI=J 3 =NCAPO3 &=lI=/ KSAN

#+ 43 BKNI=P LP #+

+43 "NA=PEKJ IAPDK@ AGEENE@ < KNNGEINE@ <

0J@E> K?d. K= 8C@BK<

3DEO S=OA-P@NAIK RA@ EJ .2 =J@ EO JK HKJCAN OQAIEKN
/HA=OA >A =SANPD=P PDA 2I=HH#3®A@ E 7NERAARN=0 >AAJ @EO?KIPEJQA@

3DA LK>A SEHH SKNG KJ OKIA KB KQN K@®HARQBKN RPA "=HE=REKJQ3?PEKBDA QJEP IQOP
D=RA = 42! LKNP =J@ >A SEPDEJ PDA OLA?0O PODGRARRHEAN BQJ?PEKJ SEPD

3DA INK>A ?=J >A QOA@ SEPD =J EJPANIAREANPAN =0 HKJC =O RDAH EO >AHKS JEP =J@ EO
JKP A?KIIAJ@A@ BKN .+$# KN '#1 8KQ SEHH S={RORP PDA |=?GHECDEREP EO = JEP L=JAH

8 KQ ODKQH@ 7?—PEKN IKIBEN =PKHON KSJ NEOG
3DA LNK>A @KAO -3 SKNG SEHH ++ 2I=HH'#®Q?PO
3DA /INK>A ?=J SKNG SEPD PDA BKHHKSEJC IK@AHO
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INECDP %."42 %."42 2PQ@EK  2PQ@EK / /7
2PQ@EK "EJA OANEAO 5EOEKJ 2AKE2D =J8 KK Q?PK®Q?A@ =BPAN
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| FLIQE> /@GJ

,=JQ=HHU BK?QOEJC = 7=13RPD =77 ?=J >A @Eg?QHP PD=JGHAOO =J@ E& Q3IDHe&a-P
OQNLNEOA KB PDA SKNOP GEJ®@&QRRBERIDN 21=HH'#0 EJ@QOPNR=-@EJC BK?QKIJOAR PAHL
=?DERA N\KN OD=NL BK?QENAPEIA =J@XBANA KQ QL BKN KPDAN KJ OAP P=0GO

+@<C 5FD

[ETAH BKI  HAP®Q MQE?@&QDD EK WKQN EI=CAR=G A ?=RBQH FQ@CAIAFAQN KJU @QAP=EH&=J@ P
?DA?G BKN =22RAIBK?Q0 >ABKNHEJA?=Q0A KQ AN OAAEJC PDA =?PQ=H EI=CA QLKBIREAAA
ATRPN?KJe@AJP I=GEJC @A?EOEKJO QOKBEIPDEO P
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/ETAH KKI EO QIEMQA EJ PD=PFEREH@ X P=CA HEGPDAKKHO >QP EO =??A0GE=BIA BN
PEIA 3J LQODEJC QL KJ PDAPK?G KN QOEJC KB&KND R PKQ?DO2RJ IKIEFKNO

' F:LJ JJ@JK

W?Q0 OOEB® = eHPAN PD=P HKKGK® ERCA BKR=0 KBEJ< :FEKI8IK=J@? @>?C@FBKOAANO
SEPD #CFI| F= PLI :?FFJ@E>3DEQANMOAIPO PDA EJ BK?GEHKKBOQN EI=CA SDE?D ?=J >A OAAJ
?HA=NHU EJ = SEEARU KB REASEJC ?KIJ@EPEKJO
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(B IQ JAA@ PDA B=OPAOP IKORJREAS KB SDP] BK?QO BKN AT=ILHA SDAJ ODKKPEJC SE
= CEI>=H SDANKQ ?=JP CAP = 7HKOA REAS KBRRAB?NO OOEOP E@Q=FON.PEKJ

+<8B@E>

[ A=GEJEO AOOAJPE=HBRERIEJ] XCKRONJA@ =HH RDAIS=IA=JEJC EJ BK?QO A@CAO DECDHECEL
OEIEH=NK®%®PQO OOEGRKP HXJE K 8CK<| K?< @D8>< 8JKI@:8CGIMHE?D ?=J >A DAHLBQH SDAJ QOA@
?KI>EJ=PEKJ SEPD KPERWNG
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(B WQ JAA@XP=J=CA OARANH =OLA?PO KBN EI=CA =P KJ?A SDEHA OPEHH BXXGEIEIZ) /
>A PDA ?KANIR IRKKH BKN PDA FK> OEJ?A EHPI&AASJ@KK 1Q?D SEPD PDA EJPACNEPU KB PD/
KNECEJ=H EI=CA
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OGFJLkK 8J< .KL:P

$SEPDAN >ABKN =BPAN®EJC PDEO CRRGEHHRR=J QJ@ANOP=J@EJC KB DKRE KNAN
ATLKO@NQOEJC 2I=HH® EJ@ QO PN=@EBKIROAPA=NJI DK@ 8=FID OGFJLK JI@JK5<9I8
#@ 18D =J@FCFI +@:Bl ?KIL=NA =J@ DKSKPFCAP PDA IKORIBN-?D

[?< PESD@: -8E>< 9L:B <K

"=IAN =O DRA = HEIEPAE8D@: BE>< PDEO EO PIDZAN-APSAAJ PEB <JK ;81B=J@ PDH@>?K<JK
91@>?K?=IAN= ?=J OEIQHP=JAKQOHU OAARSKE] D APEHERDECQGIA EO OAP EJVKNNEP ?=J IA=J
EILKNP=JP @AP=EHO CAP.E@OKN

3DA LDEHKOKLDU KB PDA 21H#ORP D=0 tHB5=AAKPDAHLAANQL PDA KEAND IAJP=H

>QIRAJ ?KI>EJA@ SEPD L=CAO 2|=BHRKHO ANDAOECJIK@NRIKPA = HRAH KB ?KJe@AJ?A EJ PDA
PA?DJE?=H =OLA?PO KB KON BAQL AN-PERAJANU 6 A DRAJP LABKNIA@ = BKNI=H OPQ@U
>QP SA S=CAN ODKKPEJC SEPD 2I=HH'KNMOER AZDAO @I KJ OAP
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DI@<EK C@>7H@@EPEKJIO ?D=JCA DGKtkGK@B KJ O] EI=CAO OK @WE?=HHU PD=P

<P<98CC@E> K?< <OGRIEP<SEPDKQP =E@ ?1A?CP |@#R-HO PD=RQAJP PDAIGA ?HA=NHAJ =N
CAJANHHU ?KIOB@AMNEPE?=H BKN ?KJOEOPAJP BKKP=CA C=PDANEJC

@FQOPKIOGFJILL SEHH ODEBPEEDN®: BE><K ?=LP@N\N>NECDPAN KM EMNP=EHEA KR
=??KIIK@=PA PDA IKOP EILKJP =OLA?PO KB PDA EI3CRDEJC KQPOE@REEN®@: BE><CAPO
:C@GGHA=JEJC =>=@HU LH=?A@ ATA E@@Bting the camera’s potential

OGFJLK O8DGC<J

+ARD HKKG =P PIX*HNIO SA B=?A SEPD = ODKP SEREPERIFN <OGFXILE;<I <OGFJ<; =J@ KJA
SEPD -AN=PERI@>? <OGF3LIFMI<OGFJ<;
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%N =J A=OEAMZPENKIL=NEOKJ PDAOA ODRROAN ?KHKN-GM@X M QCDHU I=P?D KJA =JKPDAN

OE;<I <OGFJ& 1@>?K<E<; *M<I<OGFJl& 8IB <Eg;

INECDP DECDHEGBPOAF?HELLA@ IA=JEJC
INECDP DECDHECDRA@RBRFEHEI R=?PKK@ PDA @AP=EH KB PDA SEJ@KS ?ARKRRN*@&N
>=@

2D=@KSKIAO ARA=H JKEOA SDAJ >KKOPA@ 3DA B=?A KB PDA @KHH EO ATLKOA@ SAHH =JC
>=@ ?KJIP=EJO IEJEI=H EI=CA JKEO& @

3DAN SEHH =HIKOP &l@5=A OKIAPDEJC EQN EI=CA PD=P EO ?HEIAEJ@HEGOD=@KS KN =
HECDP >QH> RDE@GPA =S=N KB =J@ >=H=J?A PDAKIPEDEHA AJOQNEJC PDA@AOEN
IE@RJAO PULE?=HHUKJIBBJ A LH=?A@ EJ PDA ?AJPAN KB PBA @IANIE>=NCA

4HPN 40AN &QE@A +8><
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‘ALIK@E> <OGF3LI

3DAN =R ORANH SHOR?KIPRH ATLKOXQKD = ?=IAN= =J@ EP EO ?NEPE?=H SEPEIKKENRA =
eNI CN-OL KB PDA >AJAePO @APRBBO KB A=A DRA = HKKG =P PDAI

C<E< C@>?K@E>

(B WQ DRA PDA >AJAeP KB = OAP SEPKHHMIMNA HECDPEJC PDA >AOP O7AZARIAKDQNRHU
=?DHEHRA@ SEPDKRBRTDEJIC PDA ?=fANA?=QOA PDEO EO OQ?D =HMECASA SEHH FQORAEIC
=@FQOPIAJPO PD=P ?=J >A I=@A KJ2=IAN

$1@J G<KLK

3DA IKOP ?KIIKJHU QOA@ IAPDK@ BKNKHHIENC ATLROPINEI@KIN G<KLk =@FQOPO®PN@:8C
J@F= K?< FG<E@E> @E K2<PC3{EE?D HECDP L=OKRAOMBN=?D PDA ?=IAND EI=CEJC LH=JA
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)JFK<J FE 8;ALIK@E> @1@BBKE=FI <OGFJHK

.G<<; (NEO LAMMNEO IKOP KBPAJ = LDUOE?=H NEJC KJ PDA HAJANHGRECKEIFPNJI =J@
EIIA@QE=PAHU OAAGQHP

|@E< KLE<; :FERC 'ECDAN AJ@ ?EJAI= HAJOAO KBRAJDKKPD KA ?HRZD =LRQNNEJICO
I=GEJC RN LN?EOA ATLKAREKD FQOPIAIJPO OEIKHAPHERA

==<:KJ ;<GK? F= X<C(B L=R KB PDA EJPAJ@A@ HKKG KB PDK DRAJATHR?’PAN EJ BK?QO SEPD
PDA >=1GKQJ@ >HYQRROP >A =31RD=P =@FQOPEJC PDA ENEHORENH KQBP KB >HQNNEJAOO
>KGAD EJ KQP KB BK?QO K>FA?PO
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$.*

(J?M=0OEJC ?=IANb.* AOOAJPE=8HHRIKJIPDA ?=IANO EI=CA @ECEP=HKI@BPO JARERHARAH
>NECDPAJEJC PDA EI=CA >QFOEJTINPDAHECKK@ KB EI=CA JKEOA

)FK<J FE 8;ALIK@E> $.* =FI <OGRJLI

IC<O@9I@C@KP )@>?K . ZKEK@HAN =0 DRA EJN@E>HU HKS JKEOA OAJOKNC?REREINBBA
LNK?AOOEJC PD=P ?=J =HHKS BKN GHIIANQ.SEPDKQP JKPE?REBIARREIC IA=JEJC A=OEAN ODKKPE
EJ PDA @=NEBFHIA=CAREAOCAGIRHU =J@ KHQAN-&AN @ JKPBEXN =0 SAHH EJ PAEHARP

181@89C< $D8>< )F@UK?=QOA =@FQOPEJC (2 AFEa2-HHU _>KKOPEJC" PDA KQPLQP EB-EBA OAJC
JKEOA AOLA?E=HHU EJ OD=@KSO >AZK+AOHKIP =P DECDAN &H1QAO

4HPN 40AN &QE@A +8><



21=HH#% 40AN ,=JQ=H

$RAN) @ECEP=H 2=DN0 = J=PER. SDE?D PAJ@OLK@Q?A PDA HA=OP MEIHPR =J@ PDA
IKOP @UJ=IE?-NCA /QODEJC PDA (2. QL EO =OGEJC PDA =MD BE@NAN KQPOE@A EPO
?KIBKNP XJA =J@ SEHHAI@RJCHU =LLHU EI=CA JKEOA HAOOAJQUCA=IE? N

LKK<I.G<<;

2LKK<I IG<<;MBNOKFPDADFLEK F= K@PRA OAJOKN EO >AKIEI<; K C@>7K =FI <8:83% 2DQPPAN
OLAA@ EO OHECDPHU HAOO ?KIIKJHU QOA@ SDAJ =@ R@PAIEPAREIOGNKHN LMIKQJI?A@
OPUHEOPE?RAEB QBB ATRMO

)FK<J FE 8;ALIK@E> J?LKK<I JG<<; =FI <O&FJLI

FEKIFCJ G<k@# \UDFFK?E<JJV F= DFK@HEE BKKP=CA IKPEKJ =LLAGNOIRKPD BKN PDA EJPAJ@A@
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)FK<J FE 8;ALIK@E> J?LKK<I JG<<; =F| <OGFJLI

OPUHA B3XDEJC ODQPPAN OLAA@ASEIAHEBRKEIC” ABB> PDEJG PDREXRS/NERA 18] HKKG
SDAN =?PEKJ =LLA=NKVBNEJ PEIA

FEJ@JK<E:P F=J?FKB =@FQOPEJC ODQPPAN (RN @ EHIRIPKILAJO=PA BKN HECDPEJC PDA

=IKQJP KBORNEJIC™ EA PAER@ OIKKPDJAOO SEMHIDKRPDKP =0 SAHH =J@ PDEA I=
@EOLHA=OEIIKIM REASANO

J ATPRIAHU ?KIIKJ SE@AHU =??ALP=>HA ODQPPAN OLAA@ OAPPEJC EB x2PAHB PDA BN
>AEJC ?=LPQA ?KIIKIJHU NB\NA@K=0 = \ ODQPPAKB ODKKPEJC =P=IB8 LAN OA?KJ@
PDEO IA=JO PDA ODQPPAN OLAA@ SKQH@ >A PD KB = OA?KJ@

'<EJ !@CK<IJ

+AJO eHPANGKBBEPERATE>EHEPU KJ >NECDPHU HEP O?AJACREIBRYEQAKBONFPPAN OLAA@ =J(C
EJ?A=0A ORPEJC KN ?HKOA @KSJ POXAAID @AALAJ PDA @ALPD KB eAH@ = @XJPEPU =G=

@=NGEJC eHPANO ?=J/AQ A ODKP SEPDKQP =@FQOPEJC PDA =AOPDAPE?
)FK<J FE 8;ALIK@E> C<EBK@KIE =FI <OGEJLI

.?8CCFN ;<GK? F= X<C; FE 91@>PK ;80AJOA -# JAQPN @AJOEPU EAJBR3BI@HPANOAGD=HHKS
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)FK<J FE 8;ALIK@E> C<EBK@KIE =FI <OGRJLI

@ALPD KB eAH@ LKOOEANA>KIEERDRI@=KPDAN KLPEKIB 2NKOA @KSJ PDA BREBINEIC EJ @AAL
@ALPD KB eAH@ KNGEIT ODQPPAN ORI RAEJC EJ OP (AN

'F:8C@Q ;ALIKD<EKJ -# eHPANO KBPABD=CH@Q=PA@ Q@KMECDP ARBBOK PD=P =@FQOPIAJPO
=M\ I=@A KIHKR LKIREKJ KB PDA EI=CA=BNBKN @EIIEJC = >NECDP OG B\ ASEMA-E)ANG
BKACKQJ@ EJ P=?P

.G<<; F= FG<BK@FE N@I®C,MIU ?=IAN =0 DRA >QEHP EJ -# eHPANO SBERRAAKDK RLANPA >QP

BKN ?=1AND PD=P @KIPUREAIHRBFK >A PAR@A@ KIK = HAJO KN OHE®@ IEPPA >H SDE?D ?7=J
>A OHKSAN KLPEKJO RBHEBC PDA ENPQNLAN

?FFJ@E> 8E <OGFHX.KFC

6 A DA BKQJ@ LANOKJIARMN?A R >A PDA >ECCAOKR-SIPAJ ?DKKOEJC =J ATLKBBNG6EODKR

OAA ATLKOREOOQAQAGHEN) KJ PDA EI=CA =0 BBIALAJ $TLKOQN OOEMMBA>N I= U >A NECDP BKN
PDA FK¥NABRN =J QKQ?DA@ EI=CA SEPD = GRIA-GIND R LKRE@ARQAN@EJCO BKN OLKPPEJC EOC
6 =RABKNIKNEORCHI |= U OQERQN JAA@O >APPAN

OGFJLk JJ@JK
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https://guide.smallhd.com/a/808517-exposure-assist-false-color
https://guide.smallhd.com/a/811156-zebra
https://guide.smallhd.com/a/808524-waveform
https://guide.smallhd.com/a/811190-histogram
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$TLKOQN OOEOP EOA=BNRANHH >=H=J?A KB QPEHEPU =J@ A=0A KB QOA =J@ ?=J >AJAeP IKOP OLC
0?AJ=NEK® =HHKSEEJPEJC" PDA EI=CA @ALAJ@EJC KJ PDA EJPAJDEPQKERHIEPKN AT=ILHA
LKQ ?KQH@ OAP  (1$ =J@ RIPPNJ >NE@EPID =JRAMTLKO@NS=NJEJC SDEHX-PRJIC = O?=KA P
PQNJ BAJ SDAJ = B=?A EO ATLKOKI®NNU =P AP? =JUPDEJC AKQAEDK PHKKRJU LKEJPO

KJ PDANCA "HE?GKRHA=NJ IKN=>KQP $TLK@QROEOP

-AS eNIS=ENA BA=P@N $TLKO@NOOEOP O?=HA EO JKSBGORIEN:->HA
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https://guide.smallhd.com/a/808517-exposure-assist-false-color
https://guide.smallhd.com/a/808517-exposure-assist-false-color#edit
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5<918

9A>N EO AOOAJPE=HHU = OENEEK®KB $TLROQREOP SDE?D =HHKSO PDA GIATHHEIC” KB=D
@ALAJ@EJC KJ >NECDRHQOR)P EO HAOO @ AGRPRRDAREOANHUEJC EI=CA EREOHKERKQ@ P

L=EJPEJC KIJAHQABICA =P = PEIA PDKQCIK®SK #>N KKKHO ?=J >A =?fFER® OEIQHP=JAKQdENG
K HA=NJ IKN=>KQP PDAXS IKKKH
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https://guide.smallhd.com/a/811156-zebra
https://guide.smallhd.com/a/811156-zebra
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2 8M=FID

MA,  WAVEFORM

6 =RABKNI LHKPO PBAJA KB PDA AJHENA KJR = CNLD PD=P LDUOE?=HHU |I=P?RANGQABPHBNECDP
IA=JEJC EBHY OAA =J AN PDPRK >NECDP KJ PDA HABP OE@A KB PDA EA=PA BASEH DA HABP
OE@A KB PDRABKNI CALD (P =HOK D=0 KPDAN >AJASROKB 1&! 1&!/ =N@A IK@QAOHE?&P
HA=NJ IKN=>KQP PDABABKNI

40A PDA 6RABKNI R ?DA?GRAJJAOO KB HECDPEKIOG-2NDKHE@ ?KHK®#I=FQOP HKKG BKN =
ORPNECDP HEJA =HH PB2AKE3O
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https://guide.smallhd.com/a/808524-waveform
https://guide.smallhd.com/a/808524-waveform
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#@ 18D

d HISTOGRAM

'EORCHKI OKNPO RAN LEAH EXQN EI=CA >=0A@ KJ EPO >NECDPJAOO =K@ PBKR@ERAR RHQAO
KJ PDA HABP =J@ >NE¢HIPROI IRI PDA NEEBRXKRHA=NJ IKN=>KQP PDA 'KCRI

(B IQ OAA PD=P PDAERIFEO IKOPHU = HQIKS=N2O PDA HABP D=J@KQE&A DA =
CAJANHHU QJ@AN ATLKOA@ EI=CA KN = JKNI=HHU ATLKOA@ (EEEP E @ @NEXGL

4HPN 40AN &QE@A +8><


https://guide.smallhd.com/a/811190-histogram
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KS=N2O PDA NEGQHA=W DA =J KRAN ATLKOA@ EI=CA KN = JKNI=HHU ATLK@E®B @3KS
O?AJA

FCFI +@:Bl

/ Color Picker

"KHKN /EZABI O=ILHAO ?KHKN®A EJBKNI=PBKIJFBDEJCHA LAHKCER= LR?EOAN@KQP KB = OLA?Ee?
HK?=PEKHE?GRHA=NJ IKN=>KQP PDA "KHKNAR?G

6DAJ IKQ JAA@ =J AFNRAH KB EJBKNI=PEKJ RAN:IEN?EOA HK?=PEKJ OAP QL = ?KKIKILE?G
KQN OQ>FA=?A =J@ =0 HERAHRHZAD=JCKHH ATLKARNAHECBP?’RILAJO=PAR
=?DERA PDA O=IA KN = OEIEA=®KQP
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https://guide.smallhd.com/a/811596-color-picker

2|=HH'# 40AN ,=JO=H
OGFJLkK 8J< .KL:P

$SEPDAN >ABKN =BPAN®EJC PDEO CRRGEHHRR=J QJ@ANOP=J@EJC KB DKRE KNAN
ATLKO@NQOEJC 2I=HH® EJ@ QO PN=@EBKIROAPA=NJI DK@ 8=FID OGFJLK JI@JK5<9I8
#@ 18D =J@FCFI +@:Bl ?KIL=NA =J@ DKSKPFCAP PDA IKORIBN-?D

[?< PESD@: -8E>< 9L:B <K

"=IAN =O DRA = HEIEPAE8D@: BE>< PDEO EO PIDZAN-APSAAJ PEB <JK ;81B=J@ PDH@>?K<JK
91@>?K?=IAN= ?=J OEIQHP=JAKQOHU OAARSKE] D APEHERDECQGIA EO OAP EJVKNNEP ?=J IA=J
EILKNP=JP @AP=EHO CAP.E@OKN

3DA LDEHKOKLDU KB PDA 21H#ORP D=0 tHB5=AAKPDAHLAANQL PDA KEAND IAJP=H

>QIRAJ ?KI>EJA@ SEPD L=CAO 2|=BHRKHO ANDAOECJIK@NRIKPA = HRAH KB ?KJe@AJ?A EJ PDA
PA?DJE?=H =OLA?PO KB KON BAQL AN-PERAJANU 6 A DRAJP LABKNIA@ = BKNI=H OPQ@U
>QP SA S=CAN ODKKPEJC SEPD 2I=HH'KNMOER AZDAO @I KJ OAP
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DI@<EK C@>7H@@EPEKJIO ?D=JCA DGKtkGK@B KJ O] EI=CAO OK @WE?=HHU PD=P

<P<98CC@E> K?< <OGRIEP<SEPDKQP =E@ ?1A?CP |@#R-HO PD=RQAJP PDAIGA ?HA=NHAJ =N
CAJANHHU ?KIOB@AMNEPE?=H BKN ?KJOEOPAJP BKKP=CA C=PDANEJC

@FQOPKIOGFJILL SEHH ODEBPEEDN®: BE><K ?=LP@N\N>NECDPAN KM EMNP=EHEA KR
=??KIIK@=PA PDA IKOP EILKJP =OLA?PO KB PDA EI3CRDEJC KQPOE@REEN®@: BE><CAPO
:C@GGHA=JEJC =>=@HU LH=?A@ ATA E@@Bting the camera’s potential

OGFJLK O8DGC<J

+ARD HKKG =P PIX*HNIO SA B=?A SEPD = ODKP SEREPERIFN <OGFXILE;<I <OGFJ<; =J@ KJA
SEPD -AN=PERI@>? <OGF3LIFMI<OGFJ<;
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%N =J A=OEAMZPENKIL=NEOKJ PDAOA ODRROAN ?KHKN-GM@X M QCDHU I=P?D KJA =JKPDAN

OE;<I <OGFJ& 1@>?K<E<; *M<I<OGFJl& 8IB <Eg;

INECDP DECDHEGBPOAF?HELLA@ IA=JEJC
INECDP DECDHECDRA@RBRFEHEI R=?PKK@ PDA @AP=EH KB PDA SEJ@KS ?ARKRRN*@&N
>=@

2D=@KSKIAO ARA=H JKEOA SDAJ >KKOPA@ 3DA B=?A KB PDA @KHH EO ATLKOA@ SAHH =JC
>=@ ?KJIP=EJO IEJEI=H EI=CA JKEO& @

3DAN SEHH =HIKOP &l@5=A OKIAPDEJC EQN EI=CA PD=P EO ?HEIAEJ@HEGOD=@KS KN =
HECDP >QH> RDE@GPA =S=N KB =J@ >=H=J?A PDAKIPEDEHA AJOQNEJC PDA@AOEN
IE@RJAO PULE?=HHUKJIBBJ A LH=?A@ EJ PDA ?AJPAN KB PBA @IANIE>=NCA
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‘ALIK@E> <OGF3LI

3DAN =R ORANH SHOR?KIPRH ATLKOXQKD = ?=IAN= =J@ EP EO ?NEPE?=H SEPEIKKENRA =
eNI CN-OL KB PDA >AJAePO @APRBBO KB A=A DRA = HKKG =P PDAI

C<E< C@>?K@E>

(B WQ DRA PDA >AJAeP KB = OAP SEPKHHMIMNA HECDPEJC PDA >AOP O7AZARIAKDQNRHU
=?DHEHRA@ SEPDKRBRTDEJIC PDA ?=fANA?=QOA PDEO EO OQ?D =HMECASA SEHH FQORAEIC
=@FQOPIAJPO PD=P ?=J >A I=@A KJ2=IAN

$1@J G<KLK

3DA IKOP ?KIIKJHU QOA@ IAPDK@ BKNKHHIENC ATLROPINEI@KIN G<KLk =@FQOPO®PN@:8C
J@F= K?< FG<E@E> @E K2<PC3{EE?D HECDP L=OKRAOMBN=?D PDA ?=IAND EI=CEJC LH=JA
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)JFK<J FE 8;ALIK@E> @1@BBKE=FI <OGFJHK

.G<<; (NEO LAMMNEO IKOP KBPAJ = LDUOE?=H NEJC KJ PDA HAJANHGRECKEIFPNJI =J@
EIIA@QE=PAHU OAAGQHP

|@E< KLE<; :FERC 'ECDAN AJ@ ?EJAI= HAJOAO KBRAJDKKPD KA ?HRZD =LRQNNEJICO
I=GEJC RN LN?EOA ATLKAREKD FQOPIAIJPO OEIKHAPHERA

==<:KJ ;<GK? F= X<C(B L=R KB PDA EJPAJ@A@ HKKG KB PDK DRAJATHR?’PAN EJ BK?QO SEPD
PDA >=1GKQJ@ >HYQRROP >A =31RD=P =@FQOPEJC PDA ENEHORENH KQBP KB >HQNNEJAOO
>KGAD EJ KQP KB BK?QO K>FA?PO
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$.*

(J?M=0OEJC ?=IANb.* AOOAJPE=8HHRIKJIPDA ?=IANO EI=CA @ECEP=HKI@BPO JARERHARAH
>NECDPAJEJC PDA EI=CA >QFOEJTINPDAHECKK@ KB EI=CA JKEOA

)FK<J FE 8;ALIK@E> $.* =FI <OGRJLI

IC<O@9I@C@KP )@>?K . ZKEK@HAN =0 DRA EJN@E>HU HKS JKEOA OAJOKNC?REREINBBA
LNK?AOOEJC PD=P ?=J =HHKS BKN GHIIANQ.SEPDKQP JKPE?REBIARREIC IA=JEJC A=OEAN ODKKPE
EJ PDA @=NEBFHIA=CAREAOCAGIRHU =J@ KHQAN-&AN @ JKPBEXN =0 SAHH EJ PAEHARP

181@89C< $D8>< )F@UK?=QOA =@FQOPEJC (2 AFEa2-HHU _>KKOPEJC" PDA KQPLQP EB-EBA OAJC
JKEOA AOLA?E=HHU EJ OD=@KSO >AZK+AOHKIP =P DECDAN &H1QAO
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$RAN) @ECEP=H 2=DN0 = J=PER. SDE?D PAJ@OLK@Q?A PDA HA=OP MEIHPR =J@ PDA
IKOP @UJ=IE?-NCA /QODEJC PDA (2. QL EO =OGEJC PDA =MD BE@NAN KQPOE@A EPO
?KIBKNP XJA =J@ SEHHAI@RJCHU =LLHU EI=CA JKEOA HAOOAJQUCA=IE? N

LKK<I.G<<;

2LKK<I IG<<;MBNOKFPDADFLEK F= K@PRA OAJOKN EO >AKIEI<; K C@>7K =FI <8:83% 2DQPPAN
OLAA@ EO OHECDPHU HAOO ?KIIKJHU QOA@ SDAJ =@ R@PAIEPAREIOGNKHN LMIKQJI?A@
OPUHEOPE?RAEB QBB ATRMO

)FK<J FE 8;ALIK@E> J?LKK<I JG<<; =FI <O&FJLI

FEKIFCJ G<k@# \UDFFK?E<JJV F= DFK@HEE BKKP=CA IKPEKJ =LLAGNOIRKPD BKN PDA EJPAJ@A@
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