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AIRWRJUDPPHWULD NULPLQDOLV]WL
tXGRPiIiQ\RVDQ PHIJDODSR]JRWW PyGV]H
VHItWVpJpYHO W|UWpPQ ' NpSU|J

Absztrakt

-HOHQ WDQXOPIQY|PWNLMBGRRPLDHUHGPPQ\HN
SDVIWDODWRN |[VV]HIRJODOyMD iOWDO PyGV]F
PLQDOLV]WLNDL FpO~ IpQ\NpSH] JpS VHJtWVp
WpQ KiURPGLPHQ]JLYV NpSU|J]tWpWONVGPRGHY
E&Q+*J\L WHFKQLNXVRN pV LJD]ViJeJ\L VIDNpUMW
VIDEIiO\L LOOHWYH J\DNRUODWL NRQWH[WXVE
URPGLPHQ]JLYV NpSU|J]tWpVW PLQW D KHO\V]t
FLy SRWHQFLIOLV HV]IN|UpWpV$EHINY]HOWD O\RO
O\DPDW HOV GOHJHVHQ IpQ\NpSH]pVL NpV]VpJ
Hlpuw QDJ\ KDQJV~O\W IHNWHW D OHJIRQWRYV
UHWHN |VV]HIRJODOIiIVIiUD DPHO\ VHIJtWVpJHW
mera LOOHWYH IpQ\NpSH]pVL EHIOOtWiVRN NLY
WRYIEEi D PRGHOODONRWIVKR] V]*NVpJHV IHO
GLNiMD N+O|QE|] PpUHW& KHO\VHEHRHN QW RIE
J\HOHPPHO D PYyGV]HU N+<O|QE [NRW@ONWDR X iEE Oi |
D IpPQ\NpSDODS~ V]RIWYHUHV UHNRQVWUXNFL
UsOQHN WRYIEEIi D PYGVIHU MHOHQOHJL pV M|’
PD]iVL WHUOHWHL
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Abstract

The aim of this study is to serve as a methodological guide through a sum-
mary of literature findings and practical experiences in the field of-three
dimensional imaging and modeling via photogrammeprymarily for

crime scene investigators and forensic experts. The study contextualizes
photogrammetrpased threglimensional imaging within legal and practi-

cal frameworks as a potential tool for both-ite and laboratory docu-
mentation. The simple, fastnd easily learnable process primarily requires
photography skills, therefore, the guide emphasizes summarizing the most
important practical photography knowledge to aid in selecting the most su-
itable camera and photography settings for the task. Furthesrithe
methodology for creating the necessary series of images for modeling is
presented, considering various sizes of scenes and objects, with particular
attention to the method's different constraints, as well as the steps of photo
based software recstiuction. Additionally, the current and future appli-
cations of the method in forensic contexts are discussed.

Key words: crime scene photography, photogrammetry, tidiegensional
imaging, methodology

$ VIHPOH NpSL ~WRQ W|UWpQ GRNKPHQWIFLYy)

$ KHO\V]tQLRIQMOBEW RQ\tW V4V FIVEi O MR]R pMd RWL
PIN MHOHQOHJ QHP WHV]LN N|WHOH] Yp KRJ\
KHO\V]tQ HMgNEBI\ YLGHYIHOYpWHOW NpV]tWVH
VHQ V]&NV]DY~DQ IR RINXPBHI@W N LH]HQVIBY pNHQ)
O\R]iViUyO

$ % QWHW HOMiUiVIUWIO  ®]yWUYPpQ\ EHNH]Gp
szerint A$ VIHPOH DONDLQROMDWiV VIHPSRQWMIEYy(
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8MYiUL #MéR@WIiWS IRWRIJUDPPHWULD NULPLEWXOGRPWLNI
Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

PPQ\HNHW UpV]OHWHYVYHX0|D tVWHIR DI NHHRIFRRODW
ViQDN |VV]HI\&MWpVpPQHN PHQHWpP® WRY & MQW
NLPRQGMD W RAYS BHH PKRH\WKID JOHKIOWVpPpIHV pV
Np,dlang LOOHWYHKDNPIIHOYpWHOW UDM]RW YD.
pV D]W D MH|J\N N QO YRS DEN. RRO@\WLWiVL FVHOHNPp
VIDEiO\DL D T EHNH]GpVpPEHQ ABzE&m-J HNI
OpUDMEL]RQ\tWiVL NtVPpUOHWU O p¥ CCHKHIOM ViR
szerintzNpPV KDQIIHOYpWHOW NHOO NpV]tWHQL

$ Q\RPR]ipV D] HO NpV]tW HOMIiUiV UpV]OH
100/2018. (VI. 8.) Korm. rendefetD E«QWHW HOMiUiVUyO V]
IRJODOWDNRQ W~O QHP UHQGHONHI]LN D V]H
HJ\pE SRQWRVDEE V]DEiO\R]JiVRNNDO

$] HI\HV Ec-QWHAWHBBMPHIWHNUH pV D E-QWH
YHY V]HPpO\HNUH YRQDW NRI0A8V(MD E2.DIVRéhU y O \
delee UpVIOHWHV B MOMIUDWVWIMBVHOHNPPQ\ VRUIC
yViJ «J\pV]VpJ YDJ\ Q\RPR]y KDWpV il B@WP W HH (
OHN NpV]tWpVpQHN N|¥HWBH WIBKNDADHWY p)
WpVpUH WHKiW FVXSiQ ELIRQ\RV N|U*sOPpQ\HN
NpEHQ KRJ\ D] HOMiUiVL FVHOHNPpPQ\ MRJV]HI
ULIJKHW OHJ\HQ $ UEHRBH|GHWA. ¥PMW KQOWIIHO
YPWHO NpV]tWpVH HVHWpPQ D NDPHUIW ~J\ NH(
PpQ\W ~J\ NHOO HO ¥ pMMKDIQ JKROY PWNHSHQ D] +
PpQ\ VIHPSRQWMIiEyO MHOHQW V YDODRMHQQ\L
]DW YLVV]DLGp]KHW PyGRQ pV]OHOKHW YDC
PULQWHWW V]HPpO\ D§R Q RAVH WHICBW ¥ 3V NHDUMHQUMW
PR]JDWQL pV D OiWyV]|JpW YIiOWR]JWDWQL NLIJi
W MPpQHN UHQGHON HHJJiMH BPATHU L[ QWS BE KH W E
IRJODOWDN V]HAD QMA GHRNRNYYWWIDMO DPHO\ V]HF

2 9, .RUP UHQGHOHW D Q\RPR]iV pV D] HO Ny
o\pLuyo

9, ,0 UHQGHOHW D] HJ\HV E<QWHW HOMiUiVI
MiUIVEDQ UpV]W YHY V]HPpO\HNUH YRQDWNR]y V]DEiO\
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YDJ\ WiUJ\ N|]JYHWOHQ | LvAlanHAP] HO \ Nt\DPA NP\
U|J]JtWpVpW ~

$ QDSMiQ KDWiO\RIR20MNt YMID3K)H O\ H ]
25). XW DB WAVQ G H O N HhpBWDWE R Q M0 W H F Ke@y-N XV |
UpVA B VIHPOBRWRBIRYNRGQL D NpSIHOY pWHOHN
KDQJIHOYpWHOHN PH® N pV][MWWHR/&ID| @QHPOHMHJ\
N|Q\Y YDODPLQW D] DQ QHD P\HOD@YiNOQBIW p WHXD
D NpSIHOYpWHOHN - KB QDB ®NMpOWH GVHHND HNNp SV S H
WDO EL]WRVtWRWW YL]VJiODWL $GRXWBPN QW M
PRQGWD WRY EE KiH XK ]tQ #OnpdnSKR &% aviyagmarad-
YiQ\RN IHONXWDWIiViW pV+XWYODEV P WNRKMVOU]X
GRQ UpV]OHWHVHQ GRINXIPRHLGQM ONQ D [NOHYD @ p V]|
JHWW W|EEHN N|]|WW D KDOiOHVHW kbpNcsoW-R Y iEE
WRV E&QFVHOHNPpPQ\HN KHO\V]tQpQHN GRNXPI
OLV IHODGDWRNUyO $] XWDVtwWiVv K8y 3UBRQGH
UDQFVQRND D] 16=.. iOWDO NLGROJR]RWW HO
J\HOHPEHYpWHOPpPYH® «JRIQ GRNNRE NND LD VEKY p N |
HJ\VWpJHV PyGV]HUWDQL .-A372012.00WM.y30N OB Vi Uy
X W D \arovbhanvet - 25). XMKDWMIANRQ NtYeC
lyezte, KHO\pEH PiV KDVRQOy QRUPD QHP OpSHW

5pVIOHWHV MRJL WEDE @\RJINPIOIHQ/ RUIQ W|UW
PHQWIiIFLY D K-HO\WRQLy NPOSHN KHO\V]tQYi]OD\

413/2012. (VII. 3 25). XWDVtWiV D EcQWHW HOMiUiVRN NHUH
YpJUHKDMWIVIUyO pV D E&Q+J\L WHFKQLNDL WHYpNHOQ\V

25). XWDVtWiV D E&Q<J\L WHFKQLNDL W
HIJ\HV 25). XWDVIWWRNyYyRyGRDODPLQW KDWiO\RQ NtYe«O |
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HONpPV]tWpVpQHN UpV]JOHWHY MDYDVROW V]DN
WHFKQLNXVRN UpV]pUH tUyGRWW P$GV]HUWD G

.ULPLQDOLV]WLNDL IpQ\NpSH]pV

$ KiIURPGLPHQ]LYV NpSU|J]tWpVL WHFKQLNIN U
JHGKHWHWOHQ D NULPLQDOLV]JWLNDL IpQ\NpS
D NpV EELHNEHQ WiUJ\DOW pUWHOHPV]HU& H
PHQMWpPSU|J]tWpVL WHFKQROYJLIN WHNLQWHYV
OLV]WLNDL 3@ NKg-8\WMQL VIHPOH PLQW EL]R
VRUIQ OHKHW VpJ VIJHULQW YpJUHKDMWDQGYy
NpV]eOW IpQ\NpSHN SHG LNDRD BH\DWii\\WY IDH OO W DHAP
VpJ VRUUHQGMpEHQ D 5RERW]VDUX 1HR UHQG
OpNOHWEH |VV]HI&]YH D VIHPOHMHJI\] N|Q\YK]
GyN

$ NULPLQDOLV]Wdldp&Mei IpQ\NpSH]pV

$ NULPLQDOLV]WLNDL |BQW pPSIHWY Q H\NH DAD TP
A KDV]QRMONH V]JHULQW D KHO\V]tQ PLQGHQ
JUINtWHQL RO\ PyGRQ KRJ\ D IHOYpWHOHN N
PLQGD]RN V]iPiUD DNLN QHP MiUWDN D KHO\V

63HWUpWBQYW PR]JJyNpS NpV]tWpVH KHO\V]tQYi]JODW KH
(szerk.): 0OyGV]HUWDQL ~WPXWDWy E&QHRIHWHFK|IYLR& YiRD
(J\HWHP 5HQG pV]HWBNMEeRPDIO2E3I3D.U

) R U Witp://hdl.handle.net/20.500.12944/100412

T8MYiULVIWWHQV Q\RPRN pV DQ\DJPDUDGYiQ\RN RSWLNDL
PLQDOLV]WLNDL IpQ\&YSHIPpPVER (RYerQWILPLQIOWHFKQLN
JLN|QB&HPPHO ZH LRUddpBs@§2Q 21-43. 0.

83HWUpWHL L P

S3IHWUpPWXQODGLN PpUI|OGN 3pFVL +DWIiUXXIL7Z20ZDR PiQ\R
227-234.0.

10 3 HW U p W Kriminalisztikai fmyk p gzet egyes akitilis kpd gei. Magyar% & Q « O
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A WiUJ\LO BIRMY MJHULRWHONPISQWN LOOHWYH
REMHNWXPRW pV DQQDN iOODSRWIiW DNNpQW
KHO\WV]tQHQ OiIWKDWYy YROW D NpSHN WDUWDC
megengedett.

AYLOIJRVMNPISHN PLQ VpJpUH UpV]iBddWelD]GD.
YPWHOW ~J\ NHOO HONpV]tWHQL KRJ\ D] My Pt
NLpJpVHNW O EHEXNIVRNWYO PHQWHYV OHJ\F

Az pOHWP\DpPdlpUW EHV]pO W|UHNHGQL NHOO RO
DPHO\HNQpO D | WpPD YDQ OyMNXYDHDREEDQEM|
D IRWYy SHGLJ EHPR]GXOiVWyO PHQWHYV

$ IHOYPWHOMN@HNEE D OpSWpNHYV PpWHWD
WRYIWRU]JtWIiVPMQOHOABPLN DQQDN pUGHNRPE
JHWW REMHNWXP D IRWy DODSMiQ LV SRQWRYV

$ IpPQ\NpSIHOYpWHOHN IDMWiL

$ IPQ\NPpSIHOYpWHOHNHW QpJ\ FVYRSRUWED VR
V]tQ PHO\ UpV]pW pV PLO\HQ FpOODO PXWDWM
ORJLNiMiW N|YHWYH WiYROUyO N|JHOtWHQHN
IHOp KMJIPWMIN D KHO\V]tQ DNWXiOLV iOODSR
LOOHWYH D] RWW WDOiOW WiUJ\DNDW Q\RPR
NpSIHOYpWHOHN IDMWiL D] DOIEELDN

NJUQ\H]JHWL IHOYpWHOHN

iWWHNLQW IHOYpWHOHN

FVRPYSRQWL YDJ\ N|]JpSSRQWL IHOYpWHOF
UpV]IOHWIHOYpWHOHN
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)PQ\NPSIHOYpWHOL PYyGV]HUHN pV WHFKQLNIN

6]iPRV IpPQ\NpSH]pVL PyGV]HU pV WHFKQLND iO
NH]pVpUH DQQDN pUGHNpPEHQ KRJ\ GRNXPHQW
VItQHNHW pV KHO\V]tQL REMWNWRKR RNDWE HOLL] R
YDJ\ HJI\PiVKR] NpSHVWL HOKHO\H]NHGpVpW |
YDODPLQW DSUy WiUJ\DNDW Q\RPRNDW DQ\D
kat.

+D HJ\ KHO\V]tQUpPV]OHW YDJ\ REMHNWXP W~
FPOV]HU& DHIQIIN I|[WOYpWHOHQ W|UWpPQ EHPX
W|EE NpSE O |[VV]JHLOOHV]WHWW SDQRUiIPDNpS
VHItWVpIJHW Q\~-MWDQDN D KHO\V]tQ pV EL]JRC(
V]iPiUD DNLN QHP MiUWDN D KHO\VV]@®HQI*JPH N
YPQ\pEHQ OHKHWQHN

N U

N|UFRLNN

J|PE

J|PEFLpNW
YRQDOSDQRUIPIN

(J\ DGRWW KHO\V]tQUpV] EHPXWDWiViw LOO
VPpW VHJtWL KD W|EE LUIQ\EyO LV GRNXPHQW
HJ\PiVVDO V]HP N\ EOUR LiVilQ WO fNyMO HJI\PiVUD
OHJHV NUIWHY]WHHONQ@YPWHBH ~WMiQ

%L]RQ\VRV REMHNWXP RN U \N G\] tIN DREBAVNH QVH
V]tQL iOODSRWRN MREE PHJpUWpPVH YDJ\ HJ\ I
PUGHNpPEHQ

(OHQJHGKHWHWOHQ KRJ\ D WHFKQLNXV EL]I
OHNHW Q\RPRNDW DQ\DJPDUDGYiQ\RNDW YD
V EEL VIDNDV]DLEDQ W|UWpQ VLNHUHV IHOKD
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PHWULNXV VNiOD DONDOPB]iMi\Y BEVERNXPH Q |
aOpSWpNHV YDJ\ PHWULNXV IHOYpWHOHN
%L]RQ\RV DSUy PpUHW& REMHNWXPRN VSHFL
]JpVL HOMiUIVW NtYiQQDN (JHN D YDOYV PpUHW
ben, PDNURIHORpPWHOEDNQ L O O HVEYMHUH@\Q p@HOD $
ben, PLNURIHORpPWHOBEDNQ NHU*OKHWQHN GRNXP|

$ IpQ\NpSH]pV NRUOiWDL

$] HJ\UH MREE PLQ VpJ& NpSHN U|J]tWpVpUH I
IHOVRUROW PyGV]HUHN pV WHFKQLNiN DONDC
UpV]OHMWEEGBOYpWHOHN ~WMiQ WHV]LN GRN)
DQQDN HOHPHLW $]RQEDQ D NpWGLPHQ]JLYV
OHV]QHN D PDJD NQRIPOMMIILNKIOHKBW Yp KRJ\
WHNLQWYV N iVF\DX K HIDDE) AU \ L XWHIFRQR. O NLYiO
HOHPHLEH Q\~-MW.DQDN EHSLOODQWiVW

(O IRUGXOEKEDJRQRRY\LUUHOHYiQVQDN tWpOW
Wy G RN XP HI) WHRELWNITD L \VElidpao HD YRQEQ@ Q D] HOM
V EEL VIDNDV]DLEDQ NLGHU.O K8BWD]RIDH K
UHWH PpJLV UHOHYDQFLIYDO EtU 6RN HVHWE
SYWROKDWYyYN

.PWGLPHQ]LYV IpQ\NpSIHOYpWHOHNHQ FVDN
PpUHW PHJKDWIDR]RNRD) PHWULNXV DNi@OD V]
NpS PHJIPOWOLDNXY IHOYpPWHOHNUH WY RQDQXNR
YHNQHN (NNRU LV FVXSiQ DJRQ REMHNWXPRN
ELJWRQViJIJDO DPHO\HN D PHWULNXV VNiOiYD
JHO\pUH PHU OHJHVHQ KHO\H]JNHGQHN HO
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OLQGH]HN PLDOAWHID KiYMRWpPpUEHQ OpWH] REN
JLYV IpQ\NpSIHOYpWHOHQ W|UWpPQ UJ|J]tWpVH
IRUPIFLYYHV]WHVYpJIJHO MiU

.ULPLQDOLV]JWLNDL PR]JJyNpSU|J]tWpV

$ NULPLQDOLV]W LN DI f414dmmHiy HDO MAN DB G\ iv/Q
KHO\V]tQL VIHPOH PLQW EL]JRQ\tWiVL FVHOHNF

UHKDMWDQGY GRNXPHQWIiFLYV HOMiUiV $ V]H
PHJIHOHO DGDWKRUGR]yQ NHOO FVDWROQL D
WpVKH]

$ YLGHYIHOYpWHO WtSXVDL

AYLGHYIHOYpPWHO U|[J]tWpVPQHN Fp & MD @tGXSN
WeQN HO $] HJ\LN IXQNFLyMB ®\|DPOMWIRWVV P AYW
QpON+OL GRNXPRQWIFQYyMD]|tWpV ~WMiQ (EEH
GLJ HJ\ DGRWW FVHO ISREPDEINHUH P SHNGLFSP D J
pV D PHJV]DNtWiV QpON<OL GRNXPHQWIiFLy HO
MRJV]HU& OHIRO\WHDOWIWLLYPHROM® LOVHQ Fp

11 Grassberger, M. & Verhoff, M. A.: Kliniseforensische Fotodokumentation. In: Grass-
EHUJHU 0 7<UN ( KHhi3ch-forensiddHe NedizinSpringer. Vienna,
2013.127138. o.

) R U Whitls://doi.org/10.1007/978-211-994689_14

12 Grassberger, M. & Schmid, H.: Die kriminalistische Untersuchungspraxis am Tatort.
In: Grassberger, M. & Schmid, H. (szerklpdesermittlung+Befundaufnahme & Spu-
rersicherungt (LQ SUDNWLVFKHU /HLWIDGHQ 18priy@ONigmJL - XU
New York, 2009. 222256. o.

) R U Whitp's://doi.org/10.1007/978-211-799604

B Verhoff, M., Gehl, A., Kettne M., Kreutz, K. & Ramsthaler, F.: Digitale forensische
FotodokumentatiorRechtsmedizir200919. 369381. o.

) R U Witps://doi.org/10.1007/s00190D9-0626z

M3IHWUpWHL
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QHP FVXSiQ D EtUyViJ «J\pV]VpJ YDJ\ Q\RPR]
speFLiOLY HVHWHNEHQ NpV]*OQHN YLGHYIHOYp\

$ VIJHPOH VRUIQ DONDORD)\R MU H R PE RS i/OE
1« JIJHW DHONPSIHOYPWHOHNHQ QHP YDJ\ QHKH]
NDSFViQ NHU+O VRU ,0\HQ SpOGiXO D KHO\V]t
KLQW MHOOHJ& EHPXWDWiVD EL]JRQ\RV Q\RPF
WHVW PR]JDWiVD pV YHWN JWHWpVH YDJ\ D M
zata.

9LGHYy | HNOPWMI WOV L WHFKQLNIiN

$WWyO 1+JJ HQ KRJ\ PHNNRUD WpUUpV]W NtYi
DOIEEL WtSXVRN N<O|QtWKHW N HO

WRWiIO pV QDD WRWI\N ]SO pV iIWWHNLQW
YLYDOHQV QDJ\OiWyV]|J& YLGHyU|J]tWpV
NLV WRWIPESHOIQOpSWpN& YLGHYU|J]tWpV
VIHNXQGDPBIREHUL WHVW IHOpQ\L OpSWpN
premierSOIGPEHUL DUF OpSWpN& YLGHyU|J]tV
makro YDOyV PpUHWKH] N|]JHOL DUIQ\~ Ol
+HO\V]tQL PR]JJyNpS OHJW|EEV]|U D NDPHL
WivD WHKiIW PR]JiV N|[]JEHQ NpV]«O $ NDPL
YHWNH] N

svenk(a kamera helyet neny i OWR]|JWDW Yt]V]LQWHYV
WHQJHO\H N|U<O IRURJ

NRFVLDIVNDPHUD KHO\YIiOWR]JWDWiVD Yt]V
Kiwub MREEUD YDJ\ EDOUD
GDUXDVNDPHUD KHO\YIiOWR]J]WDWIiVD 1¢JJ «
YDJ\ OHIHOp

fix kamera(a kamera mozdatlan),

YDULYRSWLNDL N|JHOtWpV YDJ\ WiYROtWIiV
NO ]RRP
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$ KHO\WV]tQL YLGHYIHOYpWHO D IHQWL HOHPHN
$ KHO\V]tQ iOODSRWiIiQDN YLGHYIHOYpWHOHQ \

%iU YLGHYIHOYpPWHOHN ®H NIXWNVEEND V]iHEPQHNG
D VWDWLNXV V]IDNDV]EDQ NpV]tWHWW D KHO'
PR]JJYNpS D NJUQ\H]JHWL pV iWWHNLQW IpQ\NpS
RO\DQ V]JHPSRQWEYO KRJ\ H] iOWDO D] RO\DC
helys]tQL VIHPOpQ MREEDQ iWOiWMD PDMG D KF
|+JJ EE NpSHW NDS D UHOHYiQV REMHNWXPRN
YPWHOHQ PHIMHOHQKHWQHN WRYIiEEi RO\DQ

GROW HOHPHN DPHO\HN D |p@W\pE®HQ A NGIH
PXWDWiVUD NHOO UpV]OHWHVVpJIJHO pV D Np

$ PR]JYNpSU|J]tWpV NRUOiIWDL

$ YLGHYIHOYpWHO D KHO\V]tQW EHMiU%k XJ\D
IpOH SOIQ pV Qp] SRQW iOWDO VIRINONB OWIpQ N (EH
D N O|QE|]] REMHNWXPRN HOKHO\HJNHGpVpQH
IHOYpWHOHN GRHyyJHW YPWHOHQ LV NL]iUyODJ D]
*J\L WHFKQLNXYV D. Ey¥% glnek), EelietkzHdgOR Krharadhat-
QDN D NDPHUO QiO\MWVYKED NDPHUD PR]JiVIE)
QLQFV DUUD OHKHW VpJ KRJ\ HJ\ IRQWRV NpS
VeQN YDJ\ HVYHWOHJ N|JHOHEEU O PHJV]HPODPC
kat.

A NDPHUD W~O J\RUV PR]JDWIiVD VYILiNy&W W p
UpV]J]HNKH] YDOy NRUOIiIWWRHRWQWD DNQ EMD RNOR &/
WHO PLQ VpJpW D] REMHNWXPRN OiWKDWyVil
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A PpUKHW]WPBSRQWMIEYyO D YLGHYIHOYpWHOE
VRQOYy NRUOIWRNNDOI Q ERSWMONHN QHB Y WX O H
QDN PHJIHOHO PHREHWQEENNDONDOPDVDN EL]RC
UHWPQHN PHJIiOODStWiViUD

+HO\V]tQYi]ODW KHO\V]tQUDM]

$ KHO\V]tQYiJODW pV D KHO\V]tQUDM] D KHO\V
OHWpPUREMBBWXPiUyO NpV]*OW iOWDOIEDQ IH
PpUHWDUIQ\RV NpS DPHO\ WDUWDOPD]]D D] Ll
UHWHNHW pV WiYROViJRNDW /HKHW VpJ V]HU]
OHMHJ\] N|[Q\YHW .pV]+OKHWyNpEH®D VIRIGHWAY
PYHO OHIOHWKNPWRPGEPHQ]LYV

$ KHO\V]tQUDM] IDMWilL

$QQDN [+JJYpPQ\pEHQ KRJ\ D KHO\V]tQ PHO\ H

NtYIiQMXN KHO\V]tQUDM]RQ iEUIi]JROQL D] DOIE
iOWDODQERVQFYBOWNPDEE N|UQ\VH]HWpPW P XV
G N UDMWD D N|JUQ\H]JHWL pV iWWHNLQW |
UpV]OBWHHOHNPPQ\ KHO\V]tQpW pV D] RW
YiQV REMHNWXPRW PXWDWMD EH MHO|OH
YDODPLQW D U|IMBMHWW HOYiOWR]
FVRPYS®QKMHO\V]tQ RO\DQ UHOHYiQV UpV]
UpV]JOHWHY KHO\V]JtQUDM]RQ QHKH]HQ PXV
HIJ\HV WiUJ\DNRW\IEQ iREGHNWXPRN HVHW_
NpSIHOYpWHOHQ QHKH]JHQ PXWDWKDWYyYN E

B3HWUpWHL L P
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$ KHO\V]tQYi]ODWNRUIOHWDM]tQUDM]

A KHO\V]tQD¥KBOW ]tQUDMNHYD VERPER@WRY QH
VHQ PpUHWDDNMUVBY FVXSiQ EHFV.OW PpUHWHN
%iU HJ\ LJD]iQ MWHPLY]uW@uawl] VHItWVpJIHW
VIHPOHMHJI\] N|Q\Y pV |IpQ\N pBWrHEGI@p NIDGHQD g Ul
WpSRQWRY KHO\V]tQL PpUpVHNHW p\DW W@ OH W.
JHWOHQ*O KRJ\ VIRIWYHUHVHQ-e ¥IDQAyakkap]]H O
V]*NVpJ YDQ WRYIEEIi PHJIHOHO DODSUDM]RN
a pontos helystkQUDM] HONpV]tWpVpW $ KHO\V]tQUDI
QDJ\EDQ 1+JJ D UHQGHONH]pVUH iOOy DGDWRN
$ KHO\V]tQL iEUI]ROiIV HIHQ PYGMIiGNMX KQVD i
VIHPOHMHJI\] N|Q\YYHO pV IpQ\NpSR@E GO MN-OHW
|QPDJIEDQ NHYpVVp DONDOPDV D KHO\V]tQ YD

ViuD

+iURPGLPHQ]LYV NpSU|J]tWpV D NULPLQDOLV]\

$PLQW IHQWHEE OiWKDWWXN D NpWGLPHQ]LYy)\
IRUPIFHY]WHVpPJIJHO MiU $ KiURPGLPHRVYLYV Np
GHYIHOYpWHOHNKH] YDODPLQW D KHO\V]tQYi
HJ\ ~M GLPHQ]LYEDQ Q\~MW EHWHNLQWpPVW D
KHO\W]tQHQ LOOHWYH Q@ BN BHER W\MW WHD HW
$ KIURPGLPHQ]LYVY NpSDONRWiV iOWDO HJ\ DGF
JHWE O LV PHIWHNLQWKHW Yp PHJYL]VJiOKDW
WDUWDOPD]KDW DPHO\HN B pNUYP GO P OHLON pW
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nems HUHSHOQHN $ KiURPGLPHQ]LYY UHNRQVW
PD]iVD D] XWYEEL pYWL]JHGEH® HJ\UH HOWHUM

6]WHUHRIpQ\NpSH]pV

$ VIWHUHRIpQ\NpSH]pV D] HJ\LN OHJUpJHEEL
HOMiUiV D NULPLQDOLNQUNNEFIQ@pS$ MPMHOHR
UHV]W+O NpW HJ\PiVWyO DOLJ HOWpU Qp] SR
WHOW NpW N<O|Q IpQ\pU]pNHQ\ REMHNWXPUD
VIHWHURIHOYpWHOHN HJ\ Qp] Np V3 WOHHAK Q1 BItiw !
egyetOHQ NpSEH [VV]JHGROJR]YD NpW Ne<O|QE|]
pV NpN V]HPeYHJ VHItWVpJIpYHO RHNI|YWKHW/
KDWiVW N|OFV|QQPBON@SIQHW.O|Q|VHEE NULPLC
VpJH QLQFV pSS H]pUW IétceKDV]QiOiVD QHP L\

Yi}KiURPGLPHQ]LYV NJUSDQRUIiPD

$ NJUSDQRUIPD IL[ N|]JpSSRQWEYO VXJiULUIQ\E
VPE O NpV]tWHWW NpSVRUR]DW $ NULPLQDOL
WHFKQLND V]JRIWYHUHVHQURRPEWRE B QL WH W F
NpSVRUR]DW NpV]*OKHW WHOMHVHQ PDQXiOLV
WRVDQ D] HOIRHBNOWD®p D WpSHYND OB FHLEPN HD |

B3HWUpPpWIHUIRPGLPHQ]LYV NpBEQDGARWMWLDI iKDIQRO¥EHAO+J\L 6
8 V]iPr-86.o.

) R U Witps://doi.org/10.38146/BSZ.2016878

" MetzgerM., 8MYiUL = *TUS RRWIRJUDPPHWULD NULPLQDOL
PD]JivD KHO\W]tQHN KROWWHVWHN WIiUJ\DN UHNRQVW
Application of Photogrammetry: Thrdgimensional Reconstruction of Crime Scenes,
Human Corpses andojects]. % HO <« J\L @Q20R10 H/ ]iB7-70.0.

) R U Uhitls://doi.org/10.38146/BSZ.2020.11.4

8$] DQDJOLI NpS WpPiMD NpW Qp] SRQW IHOKDV]QiOiVi’
V]ItQUpWHJIJHO MHOHQtWHQHN PHJ XJ\DQD]RQ NpSWpUEL
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Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

OHJHV LUIQ\~ HOWROYGiVRN D] LOOHV]WHWW |
VpJIJHO MiUQDN EQGYIlQiUODW YpI\NIOWHYV L L
JDWYD D IpQ\NeptBHU FYFWW ]DEiO\R]KDWy D] HO
PiVUPV]W D NpSHN 1+JJ OHJHV LUIQ\EDQ W|UWg
YPWHOHN EHPR]GXOiVD NLNeV]|E|OK H¥fej- /pWH
leszteW W DONDOPD]3DRRUPPDGiIX@E&DPHUD DPHO'
Q\tWLN D N|JUSDQRUIPD HONpV]tWpVpW VHJItW
NJUEHIRUJDWiVD D V]JRIWYHU SHGLJ D] LO\ Py«
HO D N|USOHIRWIWEBEOW .Up®RGDOLROWLQ DQ CFY
N[]IN iOOQDN UHQGHONH]pVUH DPHO\HN WHON
VPJEHQ D IpQ\NpSH] JpS HOIRUGXOiViW SRQW
LOOHV]WLN D SDQRUIPDNpPSHW

$] LOVHQ WtSXV~ IHOY pW H QridsNlelRetN M\ @ N QNAp
PR]GXOQL D U|JJ[tWV\DNBROQWW LW QHP OiWXQN
UpQON YWWWUWEBWW ~ iP NpW ®LPHVyN plSHOO/H R\t
OHKHW XJ\DQ N|JHOtWHQL iP FVXSiQ D NpSIH
D ONRW RKN WRR Gil] H\W@ pIQEE DY OHKHW VpJ PpUpV
VpUH

*IPESDQRUIPD

$ NJUSDQRPSPHDNNHO V]HPEHQ -DHO|PEBBQRWUHN]
QHP FVXSiQ Yt]JVILQWHYV KDQHP 1¢JJ OHJHV Vtl
O\H]JHWW NDPHUIW $ *RRJOKDSARQDN WK AR QI
V]*OQHN iP DJRN HVHWPEHQ D] yULiVL PHQQ\L
VHEHVVpJ& NLYLWHOH]pVW NtYiQ DPHO\ D PL¢
OLV]JWLNDL FpO~ HVIN|[]|N NpSU|J]tWpVH ODVV
ERQWiV~ MyLNMMGWORPIV~ ~J\QHYH]JHWW +'5
PpQ\H]QHN +D SHGLJ H] D PyGV]HU NLHJpV]-C
UlJ]tWpVL SRQWEYO iP PiV PDJDVVIJEyO LV N
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UiPD DNNRU D NpW HOWpU - ISIRYRPMYWG IH PLESO
hHW Yp YiOLN EL]JRQ\RV WiYROViIJRN LOOHWYH
P HJK D W iURQiGSPhESHVR).

$ NY-KLURPGLPHQ]JLYV NJUSDQRUIiIPiIiNKR] KDVR
NpV]eOW J|PESHHPRWHVNLN OHKHW Yp KRJ\ NLF
WpVL SROWEYQDJ\REE Vizdrdah\\amely [EzonydsXely-
VItQHNHQ KDV]QRVQDN EL]RQ\XOKDW KLV]HQ
SDGOy pV D PHN@FHHWAW J$PESDQR UDPNNUQD J
SDQRUIPINKR] RpSpWIW O HEKW W B/EH Q! @ L M VWX i
NPpWGLPHQ]LYV IHOYpPWHOHNHW O iRLXQLNP ilDI\VJ K
URPGLPHQ]LYV LQIRUPIiFLYyNDUWp VHLEERQ WIRND/GY [
W VHQ MLERMPSSRQWWYO WiYRORGYD SHGLJ HJ

fFRV YLGHYIHOYpWHO

1IHPUpPJLEHQW HNMHURPGLPHQ]LYV NpSDONRWI\
egy360-RV PR]JyNpSU|J]tWpV& NDPHUDUHQGV]HU
WpVpUH $ IHOYpWHO J\DNRUODWLODJ HJ\ pO
JLYEDQ Qp]YH WHWV] OHJHVHQ IRUJDWEKDW® E
gyakorlatilag 368 RV J|PESDQRUiPiN VRUD DPHO\ D NI
PR]JiViIYDO IRO\DPDWRVDQ YiOWR]LN D WpUEH
W VpJ Q\tOLN DUUD KRJ\ EHMiUMXN D KHO\V]t¢
N|[UsOQp]]*QN DPHIOIMWQ iIWKDGBWW $] [VVIHV W
HOOHQWpPWEHQ DONDOPDV PR]Jy REMHNWXPRI

+DEiU D NDPHUDUHQGV]HU QDJ\ IpQ\GLQDPL!
W~0 QDJIUQpEN N+O|QEVpPJHN HVHWpPQ PpJd tJ\ L
OHWWHOHQ\* OH KhNUHYWHE MPHOHP H K N B OV ] $QP WGW T
WpVpUH DXONDDOWBWROViJRN PpUpVpUH EL]JRQ\F
OHEEL PHJYL]VJiDRYiEBLQKIRVURQDIN BFRIQ® KHO\
HOHPHN @i WHKOWHMHOMN PHQWpPQ DdNpSU|J]tW
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.ULPLQDOLV]WLNDL MHOHQW VpJ& RSWLNDL

$] RSWLNDL ' VINHQQHUHN RO\DQ YDWYRL Kil
WpVpUH DONDOPDV EHUHQGH]p\DHE\R VDR HIDOGDAW F
NLERFViWYD KDWiUR]]iN PHJB QNMVMDHQBDW K«
PpUW WiY RIQIMDIWIBMO HJ\ PpUpVL SRQWRNEYO iO
IHOK W NpV][tWHQHN DPHO\HQ NLUDM]ROYGLN
IHOV]tQH pV WpPUEHOL HOKHO\H]NHGpVH 0tJ C
UIJJtWHOMNVBI W NEH HVY REMHNWXPRNUyO H]]
VINHQQHUHN WiYROViJ DODS~ LQIRUPIFLYyW $
URPGLPH@®GH\O ®pNNp DODNtWKDWSROIHIRQK©
(APHVKS$ KiOyUD IHOKHO\H]KHW DNIHOWOBWD]Y]
W~UD $ WH[W~Ui]JRWW PRGHOO J\DNRUODWLO
OLV]WLNWW ®WDV HIpV]pEHQ EHMiUKDWY PLQC

LpJHUVINHQQHUHN

3RQWU|[J]tWpVL HOY*NHW WHNLQWYH NpW | W
Op]HWQNHHN YDODPLQW D KiURPV]|JHO Op
PHFKDQL]PXVXNDW WHNLQWYH OpWH]QHN VWI
JHUVINHQQHUHN DPHO\HN DXWRPDWLNXVDQ Y
YDODPLQW PR]Jy Op]HUV]NHQQH U Fojam@d& H O \H
HPEHUL DVV]JLV]JWHQFLD V]eNVpJHV $ SRQW
VINHQQHUEH LQWHJUIiOW NDOLEUIOW NDPHUL
HQQHN VHJItWVpJpYHO IRWYUHDOLV]JWLNXV KiU
A UHS-OpVL LG xp\DBIRNGDWHODJI ~J\ P&N|G
QDJ\WHEHVVpJ& Op]HUHV WiYROV-YPWV]D B WM\
LGHMpPE O KDWiUR]]iN PHJ D WpU HJ\ DGRWW R
PpUW WiYROViJiW $NiU W|EE NLORPpWHUHV K
WRVViJXN YLV]JRQ\ODJ DODFVRQ\ FVXSiQ QpKi
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A KIiURPV]|JHO Op|HUVINRQQ BV HWNS H Fka@d-V D X\
uiw WDUWDOPD]QDN $ NDPHUD D SiV]Wil]iv DO
VpJHW DPHO\HW D YR QDtOO ph KKWURSPSH [ HP\W JW H
SRQW DONRWMD D IpQ\W NLERFViIiWYy YRQDOO|
WXP IHOV]tQpQ PHIMHOHQ Op]J]HUSRQW YDOD
VIHU SHGLJ H KiURP SRQW DODSMiQ V]iPtwWMD
PpPUWWNYROVIJIW $ KIiURPV]|JHO Op]J]HUVINHQQH
PLQG|VV]H QpKiQ\ PpWHUHYV SRQWRVVIJXN D]F
QDJ\WIJUHQG&

AN|JHSHV KDWyWBOROWIMDWLNXY " OppHUV]N
QDOOpP]J]HU HN VHJItWVpPpJIJpYHXRVIOQPNMEHQDNYJH
GXOYD SiV]WIi]]iN D] REMHNWXPRNDW $ WpU F
U|J]tWpVH W|EE iIOOIVEYO W|UWpQ VINHQQHODP
IHOK N HJ\PiVUD LO®HYWEWSREQW RBYMUAOM]W HV]I
JIQNpQW PiVUpVIW D VINHQQHUW O PpUW WiY
sen3 & mm

A QDJ\ KDWyWiYROVIB~P®]Jy Op]HUWHIDIHYRHU
EDQ OpJL ~-WRQ W|UWpQ IHOV]tQL ' WppWIiHOH]
iIOWDOIEDQ UHS*«O JpSHN GUYQRN V W D OHJ
UHN HVHWpPQ DNiU P&KROGDN VHJtWVpJpYHO V
MIUP&QHN UHQGHONH]QLH NHOO HJ\ RO\DQ
UHQGV]J]HUUHO DPHO\ NHOOG MR E®WVYR] QL OD P\
NHO MpQHN DEV]RO~W KHQR]®WRMWNKDMWVLYW ONR O
KR] YLV]RQ\tWYD dmizgd DV

A N|[JHSHV KDWyWiYROVRPR]Jyw Op]HUWDNBOQORNU
JHOL KiURPGLPHQ]JLYV IHOYRBMWQR D QN VOtYX\Dp V/
WHV]LN KRJ\ HJ\ VIHPpO\ HJ\ DGRWW N|UQ\H]F
EHQ QDJ\ VHEHVVpPJIJHO U|J]tWVHQ SRQWIHOK
MHNWXPRNRWUYU]|JEHQ WHKiIiW PLQGHQ LUIQ\ED
V]| JHOpV HNOGpR M HJIJ\HV U|J]tWpVL SLOODQD
LOOHV]WL HJ\PiVUD OR]Jy NpSU|J]tWpV DOND
KH] LVPHUQL NHOO KRJ\' D VINHQQHU D N|UQ\t
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KRO KHO\H]JNHGLN HO D WpUEH@WHV]W SHEHWF
WHUHSEHMiUiV YPpJH]WpPYHO D VINHQQHU HJ\ N
18cmHV SRQVWRREEMQ DOXOP~OMD D VWDWLNX
A NLV KDWyWiYROWRiIJNpJL Op]HUPRIBD\WKDWM
HJ\ REMHNWXP N|U DWW | ROOHRDMSR BWy PR]JiV
QDN KiURPGLPHQ]JLYV SRQWIHOK W D IHQWHE
JRQWRV N+O|QEVpJ DJRQEDQ D VWDWLNXV V]NF
JtWpV N|[]JEHQ D PpUpVHN NLYLWHOH]pVpKH] LVI
KRO pV PLO\HQ LUIQ\XOWVIiJEDQ KHO\H]JNHGLN
QHU SR]tFLYMiQDN pU]JpNHOpVH J\RUV PR]JDWi
PiYDO PHJV]&QLN YLVV]D NHOO iOOtWDQL D V]
KRJ\ IRO\WDWQL OWKHMW WG WL JKWPVD VINHC
WHWW SRQWIHOK YDOyV LG EHQ MHOHQLN PF
MHO] MpQ tJ\ Q\RPRQ N|[YHWKHW D VINHQQHU
WpUUpV] GLIJLWDOL]iOiVIQDN iOODSRREdbb $ Np
PpUHW& RERPHKIVGXRRN PLNURP pWEHLIKH W B®IQ WR
DONDOPDVDN $ VINHQQHOW REMHNWXPRN PR]
IHOV]tQsN GLJLWDOL]iOKDWY DPHQQ\LEHQ D F
YiOWR]LN PHJ GH NDE]DNNNXMQ@HARJ HN OHJW |EEV
pUIpNHO V]HQ]JRURNNDO LV UHQGHONH]QHN
WH[W~UiMiW LV NpSHVHN U|J]JtWHQL

$ OpJ]HUVINHQQHUHN NRUOIWDL

%iU D Op]HUVINHQQHUHN -W\R W pb YWW\R A B VOLH N
nemsz&EDG HOIHOHMWHQL KRJ\ D NULPLQDOLV]V
WHUHN U|J]tWpVpUH DOND O KDV RW B R/t R XWE yQ
SRQWIHOK WWWYDWHQLHQ KRJ\ D U|JJtWHQG
PHQQ\LUH NRPS®RY NqiSpEJJGVWDUWDPD HJ\ HV
pV PYyGVIHUHQNPQW PHJKDWiUR]JRWW IL[ pUW,|
OHO PLQ VpJ& KiURPGLPHQHJYMRN VDWE VO PHhuU
UHNNHO LV KRVV]~ LG WHOMKWW KJIp@GIEHe P H Q|
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LOOHVIMMEIWHV VbV WH[W ~ UipiV X DHEGINYY 30 Q\E
PDW WRYIEEiVPBINpWOHG PHW NtYiQ

$ VWDWLNXV Op]HUVINHQQHUHN D IRWYWH[W
JIPESDQRUIPDpWHOHNE O i0 O tWdrkienett Objeke S S H
tumok tH[W~UiMiQDN UpV]OHWJD]GDJViJD D V]NHC
Q|YHNHGpPVpPYHOWN]|WNHDR PLQ VpJH 1+JJ WRYIE
KDV]QiOKDWYy NDPHUD SDUDPpWHUHLW O LV

OLQW PLQGHQ RSWLNDL IpQ\YLVV]DYHU Gp\
JHUVINHQMD HO PHINDQQDN D U|J]tW pahtalkdR UOiW
PDV WUDQV]SDUHQV IpQ\HOQ\HO pV IpQ\V]yU)
JtWpVBUMp]HUVINHQQHOPV D IpQ\iWHUHVIW IH
P|JJIWW D YDOyYViJWyO HOWpO-+ONHVBHMWH@® APOXH
IpQ\V]yUy IHO*OHWHNHQ SHGLJ P&WHUPpNHNH
HOWpU HOYiOWR]iVRN HJ\ UpV]H DJRQEDQ V]F
$ IHQWLHNHQ W~0O D Op]HUV]NHQQHUHN DON]|
VIHPOHELAR@MWMiW PLYHO D ELJRWWViJ WDJM
WDPiUD HO NHOO KDJ\QLXN D VINHQQHOpPV DO

1HP HOKDQ\DJROKDWY V]IJHPSRQW KRJ\ D Op
UHQGN{DY¥OVpJIHYV HM]QHPNV]JHUHSHOQHN D KHO
DODSIHOV]HUHOpPVHL N|]|WW

$ Op]HUV]NHQQHU RR GO D B NetPasdAd/vridjas-
QtWpVWPMHNY HULIpQ\H D]JRN EtUyViJL IHOKDV]Q
QtWL

BWUXNWXUIOWIpQ\ VINHQQHUHN

AVWUXNWXUIiOW DD\ IYINAD@QWMUBWRW YHWtWHC
IHOV]#QQWW OIEDQ HJ\ /& SURMHNWRU VHJItWVy
FLD ~WHMVQD IpQ\PLQWIi]JDWQDN D VINHQQHOW
WRU]XOiVDL DODSMiQ KDWIiUR]]iN PH®QHIUHD\O|
PpUW WIiYROViIJiW D Op]J]HUVINHQQHUHN KiUR
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OyDQ $ VWUXNWXUIiOWIpQ\ VINHQQHUHN D Oy
SiQ HI\HWOHQ KDQHP DNiU W|EEPLOOLY SRQ!
UR]QL HJI\HWOHQ IHOWNTRDIUY iO\WNODQ W KD
iOWDO NLVHEE REMHNWXP RN Q GEINtW o pli RUVO |
Op]HUVINHQQHUHNKH] KDVRQOY IHOERQW iV~ p

$ 6BWUXNWXUIOWIpQ\ VINHQQHUHN NRUOIWDL

$ VWUXNWXUIiOWIpQ\ V]NH QMR O yOR BN D H Q
QHU H]pUW D$DRERPRREDYWN|]JLN D IpQ\iWH!
pV IpQ\V]yUy IHO+O BMYHN WD PRIQ\VED/G!I D IpQ\PLQV
QDJ\ IHO*OHWHW YLOiJtW PHJ D SUREOpPIV IF
HUHGP DQOWJHUHY HOMiUiVQiO

$ IpQ\ MHOOHJH PQBW D MNPYEDWWDI\ WiYR:
WpQ ' NpSU|JJtWpVUH

$ PYyGVIHUWNWRYIBEN|UQ\H]HW |p QBgyeNeldsQ\D L
PHJYLOiIJtWiV PHOOHWW SUREOpPPDPHQWHVHQ
W RIyQ\W Q\pN YLV]IRQ\RNUD VRNNDO pU]JpNHQ\HE

$ VWUXNWXUIOWIpQ\ VINHQQHUHN ND| @W MHU W)\
HVIN|]|N\ QHP V]JHUHSHOQHN D KHO\V]tQHO F
N[][WW WRYIiEEi D PRGHQ&ENHRH.IM B OH QRN VB
IHOKDV]QiOiViW HJ\HO UH XJ\DQFVDN HOOHKH

A kriminalisztikai fotogrammetria

$ 1HP]JHWN|]L )RWRJUDPPHWULDL pV 7iYpU]pNI
6RFLHW\ IRU 3KRWRJUDPPHWU\ DQG 5HBRWH
fotoJUDPPHWULD IpQ\NpSHNHQ pV WiYROViJDGD)
O\HN KHO\V]tQHN KiURPGLPHQJLYV VWUXNW-
JHRPHWULDL pV WHPDWLNXV LQIRUPIiFLYN NLQ
JLIMDF ERQ\ROXOWQDN W&Q VGHULPHE LY URG O HY
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hogy W|EE HJ\PiVVDO iWIHGpVEHQ OpY NLVVp Fk
WHWW IpQ\NpSIHOYpWHO DODSXOYpWHOPpPYHO
SROQWRVDQ PHJIKDNYQUJRKDPWMRWRIUDPPHWULDL
PHULN D] VHODOPWRPV]pGRV IpQ\NpSHN iWIHG U
NRQVWUXIiOQL D IpQ\NpSIHOYpWHOHNHQ V]HUI
KiURPGLPHQ]LYV VWUXNW~UiIMiW DPHO\ HJ\ P
IRUPIMIEDQ YL]XDOL]JIOKDWyYy $ SKQUWRIPM®IKPN (B
JLYV ®HROOHNNpP DODNtWKDWyiRy HAH VKI\QKYKi
IHOKHO\H]KHW D IHO*OHWL V]JtQLQIRUPIFLYW
PRGHOO J\DNRUODWLODJ D] REMHNWXP YDOyV
tikai 3D szkennerek modelj LKH] KD WRHXOOMIBWY HIpV]IpEHQ
PLQGHQ HOHPH PpUKHW

$] HI\UH NLILQRPXOWDEE NpSIHOGROJR]y V]
ODPLQW D GLJLWIOLV IpQ\NpSH] JpSHN pV V]iP
JUDPPHWULDL HOMiUIVRN HJ\HH D\DNUOBBED N
QHOpV DOWHYWQDWtYIiMDNpQW

$ IRWRJUDPPHWULD HO Q\HL

$ IRWRJUDPPHWULDL NpSDONRWIiVL HOMiUiV V|
NULPLQDOLV]WLNIEDQ DONDOPD]JRWW VWDWLN
$ NpSU|JJtWPRVIGHILWIDLSHHOp NtY<O QHP V]+N
XJ\DQLV HJ\pE N|OWVpJHV IHOV]HUHOpPV D Ip
YHW V]DEiO\RN EHENVDN MW HVDN BYIRWQ KWWEH ] pVL H
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RSWLPiIOLW HQY & WE HiEebh RijeKtumok, egHJ\ KHO\LV p
esHWpQ FVXSiQ QpKiQ\ SHUFHW YHV] LJpQ\EH p
D VIHPOH LJpQ\HLKH] VIDEKDWY YDJ\LV OHKH)
O\LVpJ FVDN D KROWWHNWtW D¥FHII\HMWOHQ W

2L BUEDQRYi 3 +HMQD 3 -XUGD O-basgdHtechhig@ed f&r K RW R
threedimensional surface documentation in forensic patholegsensic Science Interna-
tional. 2015. 7786. o.

) R U Witps://doi.org/10.1016/j.forsciint.2015.03.005

22Grabherr, S., Egger, C., Vilarino, R., Campana, L., Jotterand, M., & Dedouit, F.: Modern
postmortem imaging: an update on recent developméfasensic Sciences Research
2017/2. 5264. o.

) R U Whitp's://doi.org/10.1080/20961790.2017.1330738

2 Villa, C. & Jacobsen, C.: The Application of Photogrammetry for Forensic 3D Recor-
ding of Crime Scenes, Evidence and Pedpssentials of Autopsiractice2019. 118. o.

) R U Whitp's://doi.org/10.1007/978-030-243302_1

24 CuerrierRicher, E: Missing and murdered indigenous women and girls in Canada: a
new population affinity assessméathnique to aid in identification using 3D technology.
Forensic Sciences Resegr2f22/3. 427439. o.

) R U Whitl's://doi.org/10.1080/20961790.2021.2023417

100


https://doi.org/10.1016/j.forsciint.2015.03.005
https://doi.org/10.1080/20961790.2017.1330738
https://doi.org/10.1007/978-3-030-24330-2_1
https://doi.org/10.1080/20961790.2021.2023417

5HQG UVpJL 7D QNP OY RW i P

HROWWHVWHN ERQFWH UPLWH NIRIHG U PIHRI MY © |
WL]IiOW PHJROGIVRN LV *NZERH% R fotddannétd U« O V
ULDL ' PRGHOOHMNRPWMORVNVIHDPW V]HPpUKHW D
NpVItWHWW BRG HDOMBIOPYHRWW IpQ\NpSH] JpS
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8MYiUL #MéR@WIiWS IRWRIJUDPPHWULD NULPLEWXOGRPWLNI
Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

pV EHVDQQWDIN 1+JJY p QX REH@ G HREE PLQ VpJlé&

JDEE WNPWHWKHW PLQW BJODNRWDW N H[QW HURH
IRWyl Y QWHJUIOW NDPHUILYDO $ IRWRJUDPPHW
NLV pV N|JHSHV RBWYWDLROOHKEWWPMIHN HO C
VIHQ HI\HWOHQ NDPHUiYDO NLV pV QDJ\ WiUJ\
KHW(NHWOHQ IpQ\NpSH] JpS DONDOPDV WHKiW
PoWHUHV REMHNWXPRN Q\RPRN WiUJ\DN KF
YDJ\ OpJLIHOWWMPHDMIN QDJ\ NLWHUMHGpPVE& (
PHQILYV U|J]{WpKBOKNVIM) YDJ\ HI\ REMHNWXP

pV WH[W~UiMiQDN UpV]OHWHVVpJH DWWyO I«J,
iOOtWiVRNNDO IpQ\NpSH]]*N OH D] DGRWW Wpl

AfoWRJUDPPHWULD NRUOIWDL

OLQW PLQGHQ NpSDONRWyY HOMiUiVQDN D IRV
PDJD NRUOIWDL $ IRWRJUDPPHWULDL NpSDO
VIRIWYHUHV IHOGROJR]iViW PHIQHKH]tWL YDJ
UsOPpPQ\ YDJ\ NeOV KDWiVS PRPFHLO\NE yND» Ol[QEt W
NpSHN SRRWMDLQDN iWIHG UpV]HLQHN V]RIW
O\R]]D EJ\ SWOGiXNEBYRPY LOOHWYH NHYpVVp i
LOOHV]WpVH SUREOpPPIED *W.M| FVH\® CYPORYQ MK F
VIDYHWWWWHWV] «YSHD A BX®De@iiny 8D J\ NLWHUMH
UpV]OHWWHOHQ KRFORIIHNED LH O HO/RWHINY | PO P |
WpVH SHGLJ NRPRO\ WDSDV]WDODWRW AV V]F
PyGVRRJJYy REMHB WX®RND V]HPpO\HN OpJiUDPC
HOPR]GXOy WiUJ\DUDNJ]QVYYQ WHMRUOIWR]RWWD
N|JUsOPpQ\HN N|]|[WW W|EENDPHUiV U|JJtWpVL
OHKHWHJMHJI\]JHQG D]JRQEDQ KRJ\ HJHQ Kiwu
NeO ' DOp]JHUVINHQQHUHN HVHWpPEHQ LV MHOHQ

33Edelman, G. J. & Aalders, MC.: Photogrammetry using visible, infrared, hyperspectral
and thermal imaging of crime scenEsrensic Science InternationaD18. 181189. o.
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AOpJL IHOYWWIROMN WpQ [RWRJKDRPYHIVYUR OV
D Op]HUVINHQQHUHV HDMDPNGRNK/RY NREENWR |
D IHOV]tQ PHJYLOIiJtIWRWWViJWyO

$ UHNRQVWUXNFLYBRpB]HONEWMABN HONpV
W|EEVpQiEPH QX W R PDPEHWUQW VV]LVIWHQFLIW pV
LIpQ\HO $ ' PRGHOW|PEHGO PORR Mg FeDi W
iOLV VIRIWYHUUH pV URVV]DEE PLQ VpJ& IpQ
szaNLVPHUHWUH LV V]*NVpJ OHKHW

$ IRWRJUDPPHWULD PYGV]JHUWDQD

6]LQWH EiUPLO\HQ NpSU|J]tWpVUH DONDOPDV
RO\DQ IHOYpWHOHN DPHO\HN D IRWRJUDPPH\
GLPHQ]LYVY PRGHOOpP LOOHV]WKB@HR DIGIFPORN X
WHOHN LV DONDOPDVDN HJ\ PRGHOO HONpV]H
VILQWH NL]JiUyODJ GLJLWIiOLV HVIN|]|N iOOQD!
ViJeJ\L VIDNpUW N UHQGHONH]pVpUH tJ\ H]HQ
kal foglalkozik. A |HONW@WN HONpPV]tWpVpUH KDV]QiOKI
IpPQ\NpSH] JpSHNHW NRPSDNW EULGJH '6/5 p
ELOWHOHIRQW LV WRYIEEi YLGHYNDPHUiINDW
OiWyV]|J& DNFLYNDPHUINDW PRELOWHOHIRQR

%iU D YLGHYyJIHQNPNWHQHMpW&QKHW H FpOUD
VRGSHUF DODWW V]iPRV NpSNRFNiW U|J]tW D
D] HI\HV NpSNRFNiN MHOHQW V UpV]H D]RQED
VRN D] HPEHUL V]HP V]iPiUD D YLGHy PHKJWHNL
iP D] HJ\HV NpSNRFNiNDW |[QPDJXNEDQ V]HPOy
OHQW V KDWiVVDO YDQQDN D IpQ\NpSHN V]RIW
PHUIN H FpOUD iOWDOIE 3@ GO XIDWIiMR®YWIRO H )
IPQ\YLV]RQ\RN PHO®SMONL INQAMNMULpVQPDIDV F
NpQW U[JJ[tWHWW NpSNRFNDV]iP PHOOHWW DO
YiEELDNEDQ D IpQ\NpSH] JpSSHO W|UWpQ NpS
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OLQpO MREE PLQ VpJ& IHOYpWHOHN HONpV]t
GHONH]pV*QADMHMREEGHOpOO\HO WXGXQN DEEY
VIpSHQ WH[W~Ui]JRWW PRGHOOW DONRWQL $K
YPWHOHNE O VLNHUHVHQ OHKHVVHQ KiURPGLF
VIDEIiO\RNDW N|YHWQL NHOO $IPRGHYPERGRRW
ORJ EHIRO\IVROMD D NpSU|J]tWpV PyGV]HUWD
VDL D N|J|UQ\H]JHW YDODPLQW D NpSDONRWYy V
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1. V]iPHEUD
(J\ SLQFHKHO\LVHPME KQOVRFPRSWLNiYDO NpVItWHWW
$ IHOYpWHOHN QDJ\ iWIHGPVVHO NpV]*OWHN D My
D VIHU] N VDMiW IHOYpWHOHL
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$ NpSU|J]tWpVL IRO\DPDW PYyGV]HUWDQL DMiQ¢

1)

2)

$ IRWRIJUDPPHWULDL KiUR®PEBIMBE HLY R @R
NpSVRUR]DW DPHO\ V]JLVIWHPDWLNXVDQ

WHQG KHO\W]JtQUpVIHQRGDPYEBRNHNKWXPR
PLQGHQ HJ\HV UpV]OHWH OiWKDWyYl YIiOM
V]IIPFEURIpQ\NpSVRUR]DW HIOAPHNL QUHYHOWH .
507#0% EDQ iW NHOO IHG@L INSHIOR W WD@HJIDC
RV iWIHGpV NpW HJ\PiVW N|YHW NpS NJ|]|'
soN I[HOYpWHO HONpV]tWpVpW HEE O IDND
UIIRUGtWIiIVW pV D VIRIWYHUHY IHOGROJR]
SDFLWIiIVW LJpQ\HO +D EL]JRQ\RV IHOYpW!
URVV] PLQ VpJ&HN OHWWHN\ EEHPR] 8 KSCRQL
POHWOHQHN OHKHW VpJ YDQ DUUD KRJ
V]*NVpIJHV W|NPpOHWHVHQ XJ\DQDEEYO D £
VIiJEyO HONpV]tWHQL D] ~M IHOYpWHOHNH
KRJ\ i WIHGMHQHN PiV IHOYpWHOHIR-HO tJ
WHQL D]JW D PRGHOO PHIJDONRWIiIVDNRU $
DIRN D] HJ\HGL IHOYpWHOHN DPHO\HN ~J
UpV]OHWHNHW KRJ\ D PRGHOODONRWY V]
DIRNDW D VRUR]DW HJ\HWOHQ PBHQXpWLHMDX
HNNRU LV PHJ OHKHW NtVpUHOQL D]JRQECLC
VIRIWYHUHY UHNRQVWUXNFLYW YpJ] V]HP
JPQ\NpSH]pV N|]JEHQ QHP FVDN D NDPHUD

JtFLYMiW LV YiGRR]|WDWQPU\NHPESDQRUIPD
WpQ D IpPQ\NpSH] JpS WHQJHO\pW FVDN NR
SiQ HJ\ DGRWW SRQW N|U«O IRUIJDWMXN Y
PHWULDL PRGHOO HONpV]tWpVH VRUIQ H]

SDQRUIPDIHOYDPWWDGRDQAPNWPpPpO\VpJL LQI
WRJUDPPHWULD PYyGV]HUpYHO N<O|QE]|] C
QDJ\ iIWIHGpV& IpPQ\NpSHN DODSMiQ OHKH)
modellt alkotni 2. V]iPHE WD
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2. V]iPHEUD
(J\ SLQFHKHO\LVpJ KIURPGLPHQ]LYVY PRGHOOMpPQHN Uj
MHO|OLN D] HJ\HV IpQ\NpSHN HONpV]tWpVpQHN KHO\p
JHRPHWUKHO\LVpJ PRGHOOH]pVpKH] DGRWW HVHWEHQ
LUIQ\XOWViJ~ IpQ\NpSIHOYIHWH O N DHNIV Nt W P WIHW ] HN\D/

3) OLQpO WiYRODEEUYO IRWY]XQN HJ\ REMHN
WHO V]*NVpJHV D KiURRGDPMNQWMpMWp RHR]G HE
PHJIHOHO HQ PLQG D PRGHOO PLQG D W
lesz.

4) OLQpO N|JHOHEEU O IRWY]XQN HJ\ REMHNW
VIHEEHQ WH[W~UiIiOW PRGHOOW NDSXQN F
mum 50#0% RV iWIHGpVHN EHRHWDIYWOMYDBV PN N
VPYHO HJ\UH W|EE NpSUH OHV] V]*NVpJ

5) Egp HJ\ REMHNWXP IRWy]iVD VRUIQ QHP V]-
XJ\DQRO\DQ WiYROVIJEyO HONpV]tWHQL +
UpV]OHWJD]GDJDEE IHOYpPpWHOHNHW V]JHU
N|]JBtWpVVHO D] iWIHGpVHN EHWDUWIiViYD
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Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

6) OLQpO W|EE IHOYpPWHOW NpV]tWeQN LOOF
iWIHGpVH DQQiIiO MREE PLQ VpJ& pV UpV]O
HUHGPpQN-®D 8RN IHOYPWHO HONpPV]tWpVH
lenben,hat O NHYpV IpQ\NpSHW NpV]tWeQN D]
IpPQ\NpSHJHWW REMHNWXP HJ\HV HOHPHL (
WH[W~UiI]DWODQ pV WOWIXINVEXN K®ID W BEHQV R
iIEUDIP D] LV HO IRUGXOKDQWP KKRON HYX DOW
KiURPGLPHQ]LYVY PRGHOO eSSHQtN{pUW D
Q|VHQ HJ\ E&QJ\tPKHHONNDQHMDOIOQL D] D
D IpPQ\NpSHN M]RPODGpWRPWW LG WHNLQWHW

3. V]iPFHEUD
(J\ KHO\V]tQ KiURPGLPHQ]LYY PRGHOOMpPQHN UpV]OHWH#
IPQ\NpSH]pVUH FVXSiQ D] DEEDQ WDOiOKDWy iJ\ IHO+*O
KHO\LVpJ WRYIEEL UpV]HL tJ\ SpOGiXO D SDe@kely KLiQ\l
WHUKHOWHQ MHOHQLN PHJ D KiIURPGLPHQ]LYy
D VIHU] N VDMiW IHOYpPWHOH 5HDOLW\&DS

7) %iU ODERUDWYULXPL N$POWRKQ\HDBI\ NJRW VK
GLPHQ]LYV GLJLWPD Upi@iNPSHYFHMUPHQIRUG
NHYpV MHOHQW JVIJHKMHDVPIGEQ D] LG NX
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8)
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HPEHU|OpV KHO\V]tQpQ SpOGiXO QHP pUGH
W|EE yUiW HOW|OWHQL D]]DO KRJ\ D E&Q-
HUHGHWL iOODSRWIiEDQ NH]GMH HO IRWRJ
PHQJLYVINMBUPYGV]JHUHNNHO GRNXPHQWIC
LO\HQ WtSXV~ KHO\V]tQ KiURPGLPHQ]LYV
G HQ IRQWRV OHKHW eUGHPHV H]pUW D Iy
JpW UHNHV]pUWPpPNpPW HO UH EHIiOOtWDQL
pV HIHNNOOWDVRHNI®ODO J\RUVDQ PR]JRJYD
egy HJ\ KHO\LVpJHW YDJ\ REMHNWXPRW $ J
WHVHQ *J\HOQL NHOO DUUD KRJ\ HI\HWO'
NpV]*OM|Q H]HN HONHU+OpVH pUGHNpPEHQ
gozni (KD PLQGHQNpPSSHQ NRPSURPLVV]XPUD
JDVUD iOOtWRWW IpQ\pU]pNHQ\VpJ PLDWW
W N PLQW D EHPR]GXOW NpSHN (J\ Q\RP
WpQ U|JJtWpVpUH OHJIHOMHEE SHUFHW
legfeliebb3+ SHUFHW HJ\ iWODJRV PpUHW& V]F
GLJ OHJIHOMHEE SHUFHW pUGHPHV V]iQ
JHGLN PHJ D PHJIRQWROWDEE N|UsOWHNL
$PHQQ\LEHQ QHP IL[ J\~MWyWiYROViJ~ RE
JpSUH KHO\B] X SUJI]tWpV IRO\DPiQ D J\~I
V] OHJHVHQ YiOWR]WDWKDWy DQQDN PHJI
QDJ\OiIWyYV]|IDYPRUWIMOHREMHNWLtYHW LJj
/HIDOIEE NpW HJ\PiVUD PHU OHJHV KHO\]
NHOO KHO\H]QL P D@&H QR EMHNYDXCPL JNQU Q \|
HIHNHW D IRWRJUDPPHWULDL IRO\DPDW \
IPQ\NPpSH]JHWW REMHNWXPPDO HJ\eWW U]J.
N[]IN VIROJIiOQDN PDMG UHIHUHQFLDNpPQW
PRGHOOHQ YpJIHQGVRPEEAMHNKH]

10)$ IRWRJUDPPHWULDL NpSU|J]tWpV J\DNRU(

PLYHO D IRO\DPDW MHOHQW VHQ HOWpU
meJVIRNRWW PHQHWpPW O eSSHQ H]pUW IH
HOV tJ\ NpV][tWHWW PRGHOOHN QHP OHV]



8MYiUL #MéR@WIiWS IRWRIJUDPPHWULD NULPLEWXOGRPWLNI
Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

1DJ\RQ IRQWRYV KRJ\ H] QH VIHIJMH NHGYp
PpO\QHN XJ\DQLV D KLEIiNEyO V]HWpWW
KiQ\ NtVPUOHW XWiQ MHOHQW VHQ MDY tW|
WiW J|UG+OpNHQ\VpJpW pV HQQHN HUHGH
PRGHOO PLQ VpJpW LV
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4. V]iPHEUD
/IYpPVL VpU+sOpVW KRUGR]y HPEHUL NR'SRopa KeleR PG L P H
OiIWKDWy GHUpNV]|J& PHWULNXV PpU HV]N|] WHV]L OHI
NLYLWHOH]pVH pUGHNPEHQ D V]HU] N VDMiW IHO
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Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

$ IpQ\NpSH]pVL EHIiOOtWiVRN PyGV]HUWDQL DN

6]LQWH EiUPLO\HQ IpQ\NpSH] JpS VHJtWVpJpY
JLYyV PRGHOOW IRWRJUDPPHWULDL PyGV]HUHN
QDJ\EDQ 1+JJ DWWyO KRJ\ PLO\HQ PLQ VpJ&HN
PLQ VpJH SHGLJ HJ\UpV]W D ppHNHSW] O p §HNQ!
NpSIHOERQWiV KDV]QiOW REMHNWtY PiVUpV
IpQ\pU]pNHQ\VpJ UHNHV]pUWpPN JiULG KDU
IPQ\NpSH]pVL VHIpGHVIN|]INW O 1+J3J

$ GLILWIiOLV IpQ\NpSH] JpSHN WtSXVDL

)PQ\NpSEY PV IpQ\NpSH] JpS LOOHWYH D] D]IRN
yULIiVL D N*O|QEVpJ 6]iPRV SDUDPpWHU EHIRC
NDO NpV]tWHWW IHOYpWHOHN PLQ VpJpW DPH
WpU HN $ IpQ\NpSH] JpSHNHWOHK®WO GFHONHE BV HEX
]JpPNHO V]HQ]JRU PpUHWH DODSMiQ NDWHJRUL]Ji
sait az5. V]i P +E UriDtatja be.
$ VIWHQGHUG [K|sfttdasQ3é X P4ihiwiW VIHQ]JRU HIW Q
WHOMHY NpSNRFNiV YDJ\ IXOOIUDPH V]JHQ]RU
J\~MWyWiYROViJD D] LO\HQ IXOOIUDPH V]JHQ]R
HIJHNHQ D VIHQJRURNRQ SRQWRVDQ DNMMRUD C
DPHNNRUD D] RSWLNSNRQ4MEBDHNW,VED mid) WAp N
IXOOIUDPH V]HQ]JRURYV IpQ\NpSH] JpSHN V]LQW
UHQGNtY+*O VRN pV UpV]OHWHY PDQXiOLV EHiC
PHUIN $ OHJW|EEMe«NNWGpPVEUHIGH[HV PRUH LQ
UHW KyGtWDQDN D WeN|U QpON+OL FVHUpPOKHW
/IPWH]QHN D IXOOIUDPH IpQ\NpSH] JpSHNQpO
GHONH] ~J\QHYH]HWW N|]pSIRUPiIWXP~ IpQ\N|
FVXSIiREMHNWtY KDQHP D IpQ\pU]JpNHQ\ V]HQ]F
UpOKHW 6]HQ]JRUXN PpUHWH [ PP pV [
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LO\HQ FV~FVNDWHJIyULiV JpSHN IHOERQWIiVD
GUiJD NHYHVHN iOWDO KD W QWMNWE B W |ERQ \R
VIHUNHJHWHN D QDJ\IRUPIWXP~ IpQ\NpSH] JpS
HJ\ KRPORNIDORQ D V]JHQ]JRU SHGLJ HJ\ KiWID
IDO pV KiWIDO EiUPLO\HQ LUIQ\ED PR]JDWKDYV
SHGLJ Q\~MWXDNDY NCIKXPRW N|WL |[VV]H 6]HQ]F

[ PP GH OHKHW DNiU [ PP YDJ\ HQ(
H]pUW UHQGNtY+O My PLQ VpJ& pV NLYiOyDQ C
O+N D]JRQEDQ KDV]QiODWXN N|U<OPBONHN DV v
pV QDJI\IRUPIWXP~ IpQ\NpSH] JpSHN IRWRJUDP|
OiVD D] iOWDOXN NpV]tWKHW yULiVL IHOERQW
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8MYiUL #MéR@WIiWS IRWRIJUDPPHWULD NULPLEWXOGRPWLNI
Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

5. V]iPHEUD
.*O|QE|] IpQ\NpWHIXN\pBAD ¥\ IR U PLWHOPTechnikaj% B £ N |
]JPSIRUPIWXP~ + D\BYHIPFEODHuBframe szenzoros DSLR (Nikon
D300¥% D +APSC szenzoros DSLR (Canon EOS 8508 =*fullframe szenzoros
MILC (Sony Alpha 7R3, F +bridge (Canon PowerShot SX540 BSY +kompakt
(SonyCyberShot DSGW810 Kompakt)> H +tNRPSDNW PXOWLNDPHUiV P]
(iPhone 12 Prd}

34 )R U U https://fotomagazin.hu/upload_&i#2014/03/07/1394191009/thumbiT_-
Master_3000.jpg

LHW|OWpV LGHMH

35 ) R U Wnitps://pl.akcdn.net/full/618443788.hasselbkdd-50cii-body.jpg

/HW | O W:R021.0 1281 H

36 ) R U U iMtps://www.220volt.hu/media/product/900x600/Nikon+D300s+vaz+hasz-
nalt.jpg

/IHW|OWpV LGHMH

37 )R U U iMttps://webshop.camerakft.hu/img/4950/3925G@629292151275/3925
C0024549292151275.jpg

/IHW|OWpV LGHMH

38 ) R U Whitp's://m.blog.hu/mi/minerktech/image/fotozas/kezdoknek/milc.jpg
/IHW|OWpV LGHMH

3% ) R U Uhttps://pl.akcdn.net/full/378154405.canpowershoisx540hs-aj1067¢c002
aa.Jpg

/IHW|OWpV LGHMH

40 ) R U Wnitp's://www.bestmarkt.hu/img/o/2517€6984.png

/[HW|OWpV LGHBMH

4 ) R U U iMtp:/fishop.hu/image/data/ESR/asmeralens2-packiphone 12-pro-ka-
meralencsevedaoboritasfekete2db-489-7950.jpg

/IHW|OWpV LGHMH
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https://fotomagazin.hu/upload_cikk/2014/03/07/1394191009/thumb/1-LT_-Master_3000.jpg
https://fotomagazin.hu/upload_cikk/2014/03/07/1394191009/thumb/1-LT_-Master_3000.jpg
https://p1.akcdn.net/full/618443788.hasselblad-x1d-50c-ii-body.jpg
https://www.220volt.hu/media/product/900x600/Nikon+D300s+vaz+hasznalt.jpg
https://www.220volt.hu/media/product/900x600/Nikon+D300s+vaz+hasznalt.jpg
https://webshop.camerakft.hu/img/4950/3925C002-4549292151275/3925-C002-4549292151275.jpg
https://webshop.camerakft.hu/img/4950/3925C002-4549292151275/3925-C002-4549292151275.jpg
https://m.blog.hu/mi/minerktech/image/fotozas/kezdoknek/milc.jpg
https://p1.akcdn.net/full/378154405.canon-powershot-sx540-hs-aj1067c002-aa.jpg
https://p1.akcdn.net/full/378154405.canon-powershot-sx540-hs-aj1067c002-aa.jpg
https://www.bestmarkt.hu/img/o/251766-ea984.png
http://ishop.hu/image/data/ESR/esr-camera-lens-2-pack-iphone-12-pro-kamera-lencse-vedo-boritas-fekete-2db-489-7950.jpg
http://ishop.hu/image/data/ESR/esr-camera-lens-2-pack-iphone-12-pro-kamera-lencse-vedo-boritas-fekete-2db-489-7950.jpg

5HQG UVpJL 7D QNP OY RW i P

AzAPS & VIHQ]JRURN PpUHWH D IXOOIUDPH V]HC
JViUWYQNpPpQW-& Y \MPQIRBBPUHWWHO D] ROFVYy ¢
'6/5 pV 0,/& IpQ\NpSBHHQEBEHONH]QHN (JHN NpSP
VRUEDQ D NLVHEE VIHQ]JRUQDN N|V]|IQKHW HQ
Yi]DNp YDODPLQW UHQGV]HULQW NHYHVHEE E
]JpVL RSFLYYDO UHQGHONH]QHN PLQW pUDMPRE |
DUQN WHNLQWHWpPEHQ WDOiIiQ HIHN D OHJDON|
PHWULDL NpSU)]|JJOAspevitdidkatdd flliBdne szenzorokhoz
PpPUWHQ AYiJRWW’" DYDJ\ FURS VIHQJRURNQDN
a36x24mmHV VIHQ]RUPpUHW K hJUMPS\HEW Q DilJ IRVER
OiWyPH]HMpPpQHN NLVHEE UpV]pW OiWMiN PLQW
IHOHO HQ-&8IVHEBBG]RURYV IpQ\NpSH] JpSHNUH KI
JI\~MWyWiYROVIJD D YiJiV PpUWpNpYHO NRUUL
faktor), vagyisa korrdlFLy SpOGiXO -HY V]J]HBRBPRUPpPUHYV
QRQ (26 " IPQ\NpSH] JpSHNQpPO -HV 7INKMW HW
YROViJ~ REMHNWtY HJHQ D IpQ\NpS H¢kIge HQ
PHJ WHKiIW Hek\lencsePa2 AR VIHQ]J]RURQ DNNRUD
N p @Ay mint amilyet egy 161 myas optika alkotna egy fullframe szen-
zoron.

$ EULGJIJH IpQ\NpSH] JpSHN KLGDW NpSH]QHN
OHJHJ\W]JHU&EE P&N|GpV& NRPSDNW IpQ\NpSH
QHP FVHUpOKHW iP iOWDYIEBDMWY W IWIFRQVYI &
OHQFVpPNNHO IHOV]J]HUHOW NDPHUIN ©6]iPRV P
UHQGHONH]QHN 6]J]HQJRUPpUHW SN WI HQ JRRUAR] NHb C
iP D FV~-FVPRGHOOHNpP KR]]JiYHW OHJHVHQ XJ\
SHGLJ NpSPLQ YPODNPHO\HVW J\HQJpEE

$ OHJHJ\V]JHU&EE pV OHJURVV]DEE NpSPLQ \
] JpSHN D NRPSDNW NDPHUIN /HIJW|EEM+*N V]H
PLQGHQ HO EE HPOtWHWW WtSXVQiO $ PDQXil
zottak, hiszen ezen kankeiN OHJW|EEMH D] HJ\W]HU& ASF
OR]] pV O M WtSXV~ P&EN|GWHWpVUH OHWW WH
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8MYiUL #MéR@WIiWS IRWRIJUDPPHWULD NULPLEWXOGRPWLNI
Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

LQWHJUIOiVUD D OHJW|EE PRELOWHOHIRQED L
N[]IN IRWRJUDPPHWULDL NpSU|JJdWpVUH D OH

$ VIHQJRURN WXODMGRQVIJDL

$ VIJHQJRU YDJ\LV D IpQ\pU]pNHQ\ ODSND D Ip
WRVDEE HOHPH (JHQ UDM]JROYGLN NL XJ\DQLV
UHV]W+O OiIWRWW NpS $ N|JUQ\H]HW HJ\HV HOF
UiVRN EREMWYWDQDN NL PiV HOHPHL SHGLJ HO
GLJ YLVV]DYHULN H]W D IpQ\W $ NLERFViIWRW
PIMIEDQ KRUGR] LQIRUPiFLYW H]iOWDO OiWMEL
SH] JpS V]JHQJRUD LV D] R ENiNWN PAX R Np B ] EQ]R\W |
GRQViJDLW

35 mm "full frame"

APS-H (Canon) |

| APS-C (Nikon DX,

1 Pentax, Sony)
|4—— APS-C (Canon)

4—7— Foveon (Sigma)
]

Four Thirds System
CX (Nikon)

6. V]IiPFEUD

$ N*O|QE|] IPQ\NpSH] JpS VIHQ]JRURN HJ\PiVKR] YLV]R

KR]]JiMXN WDUWR]y FURS IDNWRU pUWpNHN DPHO\HN
KDV]QiOW RENWHNWOHHN J\~-MWyWiYR®ViJ pUWpNH

42 ) R U Uhitp's://photographylife.com/whag-crop-factor
JHW|OWpV LGHMH
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https://photographylife.com/what-is-crop-factor

5HQG UVpJL 7D QNP OY RW i P

$ VIHQJRURN SL[HOHLEHQ IpQ\pU]JpNHQ\ GLYy
IRJMiN IHO D] -RIEMBRO@WMHQ\iW EHpUNH] D V]
WRQRNDW pV DODNtWMiN DJRN HQHUD W RINW iH ¢
A szenzorNpW OHJIRQWRVDEE SDUDPpWHWHPRDJD
iEUDLOOHWYH D] DJRQ HOKHO\HQN 8 GQ D8I\ REEH M
[HO DW|E®pV MREE PLQ VpJ& LQIRUPIFLYW Np
OJ\ OHKHW HONpS]JHOQL D V]HQ]JRU IHOV]tQpQ
DSUy Y|GUIN OHQQpQHN DPHO\HNEH D] REMH
IPOHQPQHN D N|UQ\H]HWE EHKIO L O LH)P O |GPU\RD
J\REE HVPOO\HO IRJ IHO IRWRQW LOOHWYH D
$ IRWRQRNEYO D]WiQ V]tQLQIRUPiFLY NHOHWN
KpU pV QHP IHNHWH +D W~O NLFVLN D SL[HO
fogad bel RWRQW tJ\ QHP KRUGR] LQIRUPiFLYW D
QLN PHJ D IRWYyQ $ W~O DSUy SL[HOHN KDPDU
D QDJ\RN tJ\ W~O VRN EHpUNH] IRWRQ HVHW
PDMG V]tQLQIRUPIFLYW |HHK\p ® HIp SBHRKI W NRLQQW
J\REE D VIHQ]JRURQ HOKHO\H]NHG SL[HOHN Pg
PLND iWIRJiViUD NpSBVEDNJI\0S\Y [HWQFPOHWE V]H
EHIiOOtWiVRN PHOOHWW HJ\ DGRWW WpUUpV]
W|EE V]tQLONRBRWHNVEHJI\&MWHQL PLQW D NL
zorok tJ\ H] XWYyEELDNRQ D NpS YLOIJRV UpV]HLI
VIWpW UpV]HNHQ SHGLJ VRN UpV]OHWWHOHQ
VIHQ]RURN PpUHWN-+O|QEV pJilV IFRN R0 QDG L
V]iPFEWJHPOpPOWHWL
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8MYiUL #MéR@WIiWS IRWRIJUDPPHWULD NULPLEWXOGRPWLNI
Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

7.V]iPFHEUD
8J\DQRO\DQ J\~MWyWiYROViJRQ pV EHiOOtWiVRNNDO
JHWW WpUUpV] pV DQQDN NLQDJ\tWRWW UpV]OHWHL N
A +&DQRQ 3RZHUGBKRW 6; +6 WtSXV~ EULGG&hop Q\NpSF
EOS6DfXOOIUDPH '6/5 IpQ\NpSH] JpS Q\HUV PYyGRVIWIiV G
&DQRQ (26 ' IXOOIUDPH '6/5 IpQ\NpSH] JpS Q\HUV 58%:
-3* IHOYpWHOH $ EULGJH IpQ\NpSH] JpS IHOYpWHOpPQH
OiJRVDEEDWpPWtNY$UpPpV]OHWHL YDODPHO\HVW V|WpWHE
JpS Q\HUV IHOYpWHOPQHN UpV]OHWHL $ EULGJH IpQ
NRUUHNFLYNDW YpJH] D Q\HUV IHOYpWHO NLDODNtWi\
VIRIWYHUHV GRrQ PRLINDMYMHUGY HUHGPpQ\HNPSS PHIMI
(aszeU] N VDMiW IHOYpWHOHL
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5HQG UVpJL 7D QNP OY RW i P

AzonbanD SL[HOHN V]iPD KDWiUR]]D PHY DWIHRIW
D SLIHOHN PpUHWH QHP Q|YHOKHW D YpJWHO!
NHOO WDUWD @lp O~W|EEERUOHQ SL[HO HOIpUMH
QDJ\REE PpUHW& HJ\ VIHQ]JRU DQQiO W|EE Q
$JRQEDQ D NLV V]JHQJRUPpPUHWS& IpQ\NpSH] JpS
JXNQDN D]JW KRJ\ QH WDUWVDQDN OpSpVW D ¢
IHOERQWiViYDO 1HP FVDN D IXOOI|BDMéyaNDPH
SL[HO IHOERQWiV~ VIHQ]JRURNDW KDQHP D VF
NDPHUIN N[][WW LV (]pUW V]*NVpJV]JHU&HQ D |
SL[HOPpPUHWH MyYDO NL\BDEE M  [[HGB. QEPURR/H B H
iEUD$] DSUy SL[HOHN PLDWW H]HNQHNIWIRDPF
JiVD VRNNDO NLVHEE PLQW D] XJ\DQHNNRUD
GHONH] IpQ\NpSH] JpSHNp $ PDJDV SL[HOV&U
NLDODNtWRWW HOHNWURPRRNMNBO QDIREEDP g
XJUIOQRMDR@HSL[HOHN N|][WW DPL MHGHQW
QDJ\ IHOERQWiV~ DSUy VIHQ]JRURNUD IRWY]RW
QDJ\REE PHQQ\LVpJ& D NpS]DM PLOW]DPODJ\
iEUID. V]P~iEUID V]iPFEWD
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8MYiUL #MéR@WIiWS IRWRIJUDPPHWULD NULPLEWXOGRPWLNI
Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

FULLFRAME APS-C
(48 PIXELES SZENZOR) (48 PIXELES SZENZOR)
8. V]iPHEUD

8J\DQDQQ\L SL[HOW WDUWDOPD]y WHKiW XCs2@DNNR U
zor. AZAPS& V]HQ]RU SL[HOHL §HWHEEU HKKWW] MWYX30Q D PpUFL
iOWDO ]V~IROKDWy D NLV HE BnY irihQe] iabybhb sXehybrad2Q Q\L N

43 ) R U Wnitps://hispan.hu/fullframes-apsc-sensor/
/IHW|OWpV LGHMH
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https://hispan.hu/fullframe-vs-aps-c-sensor/

5HQG UVpJL 7D QWP OJRWiP

e T e
9. V]iPHEUD
$IRQRV EHIOOtWiVRNNDO D]JRQRV SR]tRALtBEWIR NNNDPQIR|W
IHOYPpWHOHN J\-MWyWIiYROViJ PP UHNHYJPgUWPN |
ISO3200)A +tEULGJH WtSXV~ IpQ\NpSH] JpS &DBR@-3RZHUG
frame DSLR kamera (CanonEOS6 D VIHU] N VDMiW IHOY pWH(
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8MYiUL #MéR@WIiWS IRWRIJUDPPHWULD NULPLEWXOGRPWLNI
Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

10. VIP~IEUD
.pSUpV]OHWHN D iIEUIUyO DPHO\HN MyO VIHPOpOWHW
NDPHUIN XJ\DQRO\DQ IpQ\pU]JpNHQ\VpJL EHIOOtWiVRN P|

UpVIOHWWHOHQHEE NpSHWN GHIHHGEPPRVYH]PHINNBSH] JpS

wershot SX540 HS); Btfullframe DSLR kamera (Canon EOS 6D)
D VIJHU] N VDMiW IHOYpWHOHL
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11. V]iPHEUD
$]JRQRV J\~-MWyWiYROViJJDO PP pV UHNHV]pUWpPNNH
E|] IpPQ\NpSHW]tSKSRNNDO |RWYy URW VO-HRVAHMp QPO ] pNH Q\V p
pV JiIVEBIOOtWiVRN PHOOHWW $ IpQ\pU]pNHQ\VpJ Q|YHO
IRWY]JRWW IHOYpWHOHN ]DMV]LQWMH MHOHQW VHQ Q |
IXOOIUDP V]HQ]RUPpU H\WRWIP]@W WS N Slip EOp4€@ioNRDS H V W
werShot SX540 HS; B +Canon EOS 6D; AtISO100, 1/2s; B+|SO800, 1/20s; Ct

1SO3200, 1/80s; D£ISO100, 1/2s; EtISO800, 1/20s; FS03200, 1/80s

D VIHU] N VDMiW IHOYpWHOHL
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8MYiUL #MéR@WIiWS IRWRIJUDPPHWULD NULPLEWXOGRPWLNI
Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

$ IRWRIJUDPPHWULPDEpNOPpIH |U&tWHNKKW QDJI\RE
IUDPH $36& V]JHQ]JRUUDO EtUy XJ\DQDNNRU N
PHUINDW DONDOPD]QL PHUW H]JHN QDJ\ IpQ\G
pV NpS*N PpJ PDJDV IpQ\pU]JpNHQ\V paligz&d1i OOtV
sodik

%iU D NLV PpUHW& VIHQ]JRUUDO UHQGHONH]
IpPQ\GLQDPLNDL iWIRJIV WHUpQ MyYDO DOXOPI
NH] NDPHUINNDO VIHPEHQ D WHFKQROYJLD p
O GpVpYHO HJ\UH LQNIiEE NRH]$HHQDI OIKO VDEM pYi
PRV IpQ\NpSHIGHPIWYH D PRELOWHOHIRQRNEI
PHUINBWHIMGHONH]LN PiU +'5 KLJK G\QDPLF U
QDPLNDWDUWRPIQ\~ IPQ\NpSH]pVL IXQNFLYYD!
VI{QV IpQ\LQIRHURUALGi¥iW WHV]L OHKHW Yp HQ
IHKpU pV IHNHWH NpSHOHPHN UpVJ]OHWHLW pV
YIiEEi D] ~MDEE IpQ\NpSH] JpSHN N|UpEHQ HJ\L
KDV]QiODWD HVHWPQ W|UWpQ D XWRPDHW I{ R X W
HUHGPpPQ\HNpSS XJ\DQ V]pOV VpJHV I1pQ\pU]pl
KDV]QIiOKDWY YLV]J]RQ\ODJ DODFVRQ\ NpS]DMM
KHWe«QN DNiU PRELOWHOHIRQQDO LV iP D ]D
QHP FVXSiQ D PHVWHKI/VQBIRPVENPSPDRY NpSL LQ
vesznek.

2EMHNMWAYHHWNP OKHW REMHNWtYHV IpQ\NpSH] Jy

$]W KRJ\ PLO\HQ REMHNWtYUH YDQ V]*NVpJ+Q
KH] PLQGLJ D VILWXiFLy KDWiUR]]D PHJ )RWR
DODSYRDVIHPPO\VpIpOHVVpIJUH YDQ V]*NVpJ DK
UiQ D VIRIWYHU PLQpPO W|EE iWIHG pOHV SRQ\
PHQ]LYV PRGHOOW

$ PpO\WpJpOHVVpPJHW KiURP IDNWRU KDWiUR
YROViIJD D WiUJ\WiREMHB WIt® QHWYN [RRtOiViC
V]iP+EYDMLQMNQVHEE HJ\ REMHNWtY J\~MWyWiY}
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5HQG UVpJL 7D QNP OY RW i P

PpO\WpJpOHVVpPJ& NpSHW HUHGPpQ\H] $] DOD|
WyV]|lJ& PP DODWWL REMHNWtYHN JpGHN D C
VpJ& NpSHN NpV]tWpVpUH QRUPIO REMHNWLtYF
VIJEYO V]&N UHNHV]pUWpPNNHO IRWY]YD KDV]Q
WHOHREMHNWtYHN a PP I|O|WW KDV]QiODWI

OLQpO NLVHEE D WIiUJ\WiYYRAHMQ D) Q@QilDVLW N |
PpO\VpJH $ODFVRQ\ WiUJ\WiYROViIJ HVHWpPQ P
REMHNWtYHN pOHV WDUWRPIQ\D LV FVHNpPO\ ¢
QDJ\REE D] REMHNWtY J\~-MWyWiYROViIJD +D
HJ\ IHVRWRPRW IRWY]XQN H[WUpP DODFVRQ\ V
JRIQXQN HUUH D FpOUD SHGLJ VILQWH NL]iUy«
ODNURREMHNWtYHN N|]|[WW LV WDOiOQL V]pOF
MHNWtYHNHW &pOV]HU& H]HNW yWOYROYpD~W |
WDQL DPHQQ\LEHQ OHKHW VpJ YDQ Ui

125



8MYiUL #MéR@WIiWS IRWRIJUDPPHWULD NULPLEWXOGRPWLNI
Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

12. V]iPHEUD
1RUPIO PP LOOHWYH QDJ\OiWyW2J& IpQRPU PEM N
JHO NpV]tWHWW IHOYpWHOHN XJ\DQDEEDQ -PiNJUQ\H]F
WiUJ\WWiYROViIJIJDO ~J\ KRJ\ D IpPQ\NpSHJHWW REMHNW)
MHQ PHJ D N*O|QE|] REMHNWtYHNNHBDOW{RWRPIRVEN IAPY |
REMHNWtYYHO VIHHREBQNDY]|IJPPMYyYDO NLVHEE H]JiOWDC
OHQtWL PHJ WRYIEEi D PHJIHOHO PpO\WVpJpOHVVpPJ LV
DONDOPD]iViY D @@ron HAVL/18s0B+50 mm, f8, 1/2s; C+50 mm, /22,
3,2s; D #15 mm, f/4, 1/10s; E£15 mm, /8, 1/4s; F+15 mm, f/22, 1,6s
D VIJHU] N VDMiW IHOYpWHOHL

$] DODFVRQ\ WiUJ\WiYROVi}FRNRNMR Ph OJVRE

WIYHNHV]Q\tOiVIQDN V]&NtWpVpYHO NRPSHQ]IiC
VpYHO DJRQEDQ HJ\UH NHYHVHEE pV NHYHVHE
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DPL SHGLJ HJ\UH KRVV]DEE ]iULG W YDJ\ D
LIpQ\OL KRJ\ PHJIHOHO HQ W SR\ i GW HY WIH\W
a I|]OJWWL UHNHV]pUWPNHN MHOHQW VHQ C
PpO\VpJpW iP H] iOGR]DWRNDW NtYiQ $ V]&N
D QDJ\ PpO\VpJpOHVVpJ HOOHQPUH YDODPHO\}
JeN D GLIIUIMNFRYOKDWO (] EHIRO\iIVROKDWMD |
UpVHNHW pV D PRGHOO SRQWRVViJiW 7RYIEE]
V]&N UHNHVV]HO W|UWpQ IRWY]iVNRU YiODV]-
Q|YHO®P®N VRN HVHWEHQ iOlOIWi@\ORDN DID PO I\
PUIPNHQIDPIHSHGLJI Q|YHNY NpS3VYiWHEHWB GP p
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8MYiUL #MéR@WIiWS IRWRIJUDPPHWULD NULPLEWXOGRPWLNI
Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

13. V]iPHEUD
(J\D]JRQ KHO\VXUQODPDB]E@AWREMHNW XP D - PiVUWIR R O\DIV B E
15mmHV QDJ\OiWyV]|J& REMHNWtYYHO IpQ\NpSH]YH $ N

HOWpU IpQ\pU]JpNHQ\VpJIJHO iP XJ\DQRO\DQ JiULG YHO

NpW IHOYpWHO KRQ}WpHWORNIHIHQ XJ\DQRO\DQ PDUDG
iOOYiQ\ QpON+O LV EHPR]GXOiVW ya0+ WHQM\M WHRD Vi J ]t \W K

1ISO1000, 1/40sB +WiUJ\WiYROViJ FP 10s ,62
D VIHU] N VDMiW IHOYpWHOHL

$ PpO\VpJpOHVVPJ NLWHUMHGpPVpPQHN YiOWR

REMHNWtYHN N+<O|QE|] UHNHV]pUWpPNHN pV N
YPQ\pEHQ HJ\ &DQRQ (26 ' Ip Q1N VS$HM IS HDWH
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5HQG UVpJL 7D QNP OY RW i P

PXWDWMD EH 5pV]OHWHV NDPRNUDWSHRLGIpN X\
NDOPD]JRWW J\~MWyWiYROViJ UHNHV]pUWpPN p
YHWNH] ZHEROGD O R QittpsD/ito gy euRivty N P H J

*\~MWyWi 5HNHV]| 7iUJ\WiY OpO\Vg‘;F\’/%HVV
10 mm 2.8 Im 571m
10 mm 2.8 2m YPIJWHOH(
10 mm 2.8 5Sm YPIJWHOH(
10 mm 8 Im YPIJWHOH(
10 mm 8 2m YPIJWHOH
10 mm 8 5m YPIJWHOH
10 mm 20 1m YpJWHOH
10 mm 20 2m YPIJWHOH(
10 mm 20 5m YPIJWHOH({
24 mm 2.8 Im 0,29 m
24 mm 2.8 2m 1,27 m
24 mm 2.8 5m 15,8 m
24 mm 8 Im 0,97 m
24 mm 8 2m 10,2 m
24 mm 8 5m YPIJWHOH({
24 mm 20 Im YPIJWHOH({
24 mm 20 2m YpIJWHOH
24 mm 20 5m YpIJWHOH
50 mm 2.8 Im 0,06 m
50 mm 2.8 2m 0,27 m
50 mm 2.8 5m 1,73 m
50 mm 8 Im 0,18 m
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8MYiUL #MéR@WIiWS IRWRIJUDPPHWULD NULPLEWXOGRPWLNI
Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

50 mm 8 2m 0,78 m
50 mm 8 5m 6,14 m
50 mm 20 Im 0,49 m
50 mm 20 2m 2,43 m
50 mm 20 5m YPIJWHOH(

1 V]iP~ WIEOI]DW
&DQRQ (26 ' NDPHUiYDO IRWY]JRWW IpQ\NpSHN PpO\Vp
DONDOPD]JRWW J\~MWN VMW ROWJIIW UHRNOHW Jp LWDY p Q\ p

$ N*O|QE|] REMHNWtYHN NpSPLQ BpIlHaM{OP R
OHQFVHWDJRN V]iPiWyOW DNWR QWO HE) BMVHOEH W
ROFVy RSWLNiIN NHYpVEp pOHV NpSHW UDM]RO
WiYRORGYD HOV VRUEDQ D NpS V]HJpO\pQpO
KLEINDW RNR]QDN ,0\HQ KLED SpOGiXO D V]I
jEOHQWNH] pOHWOHQHGPY LOOHWYH D NURP
HOKHO\HINHG REMHNWMPRNPVELQHY P XQ iVl &
NJOWVpJHV REMHNWtYHN KDV]QiO DWW B DHV NI
PpUWPNEHQ MHOHQWNH]QHN EOWDOIQRVVIJE
WiYROViJ~ QDJ\ |jQNS D EEHdR EMHM KWW f/1.4L II
860 NpSPLQ VpJH D OHJMREE (JW N|[YHWLN D
KDWYy J\~MWyW iYROVi5p ORGRREA ERVR4H it H2HBIN
,, 860 D OHJJ\HQJpEE NpSPLQ VpJH SHGLJ ic
1+ JIYWWEHQ YiOWRI]Y IpQ\HUHM & pR FCRIRE BFS N W t Y
1855 mm f/45.6 IS STM) van.

$] REMHNWtYHN pOHVVpJiOOtWiVL PHFKDQL]F
EHVVpJpW EHIRO\iIVROMD O0LQpO J\RUVDEE pV
GLQDPLNXVDWKB®@ NHO] D IRWRJUDPPHWULDL
PHIMHJ\H]QL KRJIPOONNSHHV HV HWINX WRO WL
VHEHVVpJH VRNNDO ODVVDEE PLQW D] RSWLI

KDWpPNRQ\ IpQ\NpSH]pV KHOmSi RKA@R\QU Bl KISV DREH Q
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1LNRQ HVHWpEHDQ\$D OHINRUV]HU &EHD @OV H V
QRQ HVHWPpPEHQ 670 1BNR@ONMVHWAEHBQPY)D O
sabb.

$] ~MDEE REMHNWtYHN J\DNUDQ UHQGHONH
V W QpKD PDJXNEDQ D IPQ\NWESHP XgEE\Y iFBENE?)
JIWRUW  (JHN IXQNFLYyMD D Np]J]UHPHJpV NRPSFH
WHOHN NLN+V]|E|OpVH (] WDOiIiQ SR]JLWtYXPQL
NpSVWD KIROWJWRE JiULG N HVHWpPQ Q|YHOL D E
YPWHORWtWPWpQHN HVpO\pW D]JRQEDQ IRWR
KDV]QiODWD QHP MDYDVROW XJ\DQLV EHIRO\i
VpJpMD WHKiW D IpQ\NpSH] JpS YDJ\ D] REMHNYV
WRUUDO IRWRJUDPPHWU L D kolNkk8pdsdnitaxtb V DO N

$] REMHNWtYHN NLYIiODV]WiVD HVHWpPQ UHQG
J\eN D NDPHUIN FURS IDNWRUiIW DPHO\ D NDPI
QpO NLVHEE HJ\ NDPHUD V]HQ]JRUD D VIWHQGH
NpSHVWQ DRREE D FURS IDNWRUD H]]JHO DUIQ\
YHNHQ IHOW«QWHWHWW J\~-MWyWiYROViJ pUW
OHNpSH]HWW Q5WhA]Wp-B UDODUWNWE D IRWRJUDPPI
Ul|J]tWpV HOV GOHJHVHQ QDJ\OiWy Vdapgnd® HQFV
QpO QDJ\REE OiIWYyWpUEHQ Y DtGonwxXt@dhuRKazR HJ D
KRJ\ D] DGRWW NDPHUD pV RENDIDNW Qi \& WVR NItHM
PpQ\H] PDMG $ N«O|QE|] WtSXV~ pV VIHQ]JRUPj
YDODPLQW D] HQQHN N|YHWN HJ]WiOBEMR)] i WWEN p Q
Oi]DW PXWDWMD EH

44 Nocerino, E., Menna, F., & Verhoeven, G. J.: Good vibrations? How image stabilisation
influences photogrammetrifhe International Archives of the Photogrammetry, Remote
Sensing and Spatial Information Scien2622. 395400. o.

) R U Witps://doi.org/10.5194/isparchivesXLVI -2-W1-2022-395-2022
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8MYiUL #MéR@WIiWS IRWRIJUDPPHWULD NULPLEWXOGRPWLNI
Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

14. V]iPHEUD
15mmHYV KDOV]HPRSWLNiYDO NpV]tWHWW IHOYpWHO LOC
OiIWKDWy D NpS VDUNDLQIO IHOOpS V]IpULNXV pV NURF
D] RWW HOKHO\H]NHG REMHNWXPRN pOHWOWIQHEEKMN C
N|[AD D V]HU] N VDMiW IHOYpWHOHL
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Sensor Size: Full Frame Micro 4/3

15. V]iPHEUD
8J\DQRO\DQ J\~-MWyWiYROViJ~ REMHNWtYHW KDV]QiOYD
D OiIWyWpU D VIHQ]JRUPpPUHW FV|NNHQpPVpPYHO DUIQ\RV]I
PpUWMW QHYH]]*N FURS IDNWRUQDN DPHO\ RIHIM DWW R
OHNpPSH]pVpUH NpSHV D] DGRWW REMHNWtY D] DGRWW
XJ\DQD]]DO D] REMHNWtYYHO D N+O|QE|] PpUHW& V]HQ
M HK¥| O L

45 ) R U Wnitp's://www.photographytalk.com/camesansorsizesexplained
/IHW|OWpV LGHMH
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8MYiUL #MéR@WIiWS IRWRIJUDPPHWULD NULPLEWXOGRPWLNI
Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

(NYLYDOHQ®V
WiYROViJ
Kamera- Szenzor Crop
Kameramodell 18 24 50
WitS X Wt S X\ faktor
Canon EOS 6D DSLR fullframe 1 18 24 50
Nikon D850 DSLR fullframe 1 18 24 50
Canon EOSLD Mark IV DSLR APSH 1,29 | 23,22 | 30,96 | 64,5
Nikon D3500 DSLR APSC 15 27 36 75
Pentax k70 DSLR APSC 1,5 27 36 75
Sony Alpha 6000 MILC APSC 15 27 36 75
Fujifilm X-T200 MILC APSC 1,5 27 36 75
Canon EOS 850D DSLR APSC 1,6 28,8 | 38,4 | 80
Sigma SD15 DSLR Foveon 1,73 | 31,14 | 41,52 | 86,5
Olympus OMD E-M10 MILC 4/3 2 36 48 100
Panasonic Lumix DE
MILC 4/3 2 36 48 100
GH5S
Nikon 1 J4 MILC CX 2,7 48,6 | 64,8 | 135
Sony Cybershot DSCG
kompakt 1" 2,7 48,6 | 64,8 | 135
RX100 IlI
Canon PowerShot G7 X kompakt 1" 2,7 48,6 | 64,8 | 135
Fujifilm FinePix X-S1 bridge 2/3" 3,93 | 70,74 | 94,32 |196,5
Canon PowerShot G16| kompakt 1/1.7" 455 | 81,9 | 109,2|227,5
Canon PowerShot SX54 ,
HS bridge 1/2.3" 5,62 |101,16| 134,88 281

2.V]IiPWIiEOI]|DW
.+ O|QE|] NDPHUiIN FURS IDNWR U iQ\D N WMWpYWRRCH\WNH] L R E M |
YiOWR]iVD D VIHQ]JRUPpPUHW 1+JJYpQ\pEHQ
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2EMHNMWEY REMHNWtYHV IpQ\NpSH] JpSHN

$ EULGJH pVINRRNPBNWIpSHN OHQFVpL QHP FV
~J\ YDQQDN NLDODNtWYD KRJ\ D OHKHW OHJ\
OHREMHNWtYHV pV PDNURIRWY]iV LV NLYiOyD
VeN LUIQ\D OHJLQIMVBEO IV YDXSRE YBRRMVDR iV
IHOp PR]GXOW HO )RWRJUDPPHWULDL V]HPSR
UIYLGHEE J\~MWyWiYROViJ pUWpNH D PpUYDG
WeQWHWHW W- pWNKWN WNY KOWIHP D] HEE O V]iUP
J\~MWyWiYROViJRNN D DPPHIB\DWi DRY]HQ]JRUPpUH\
YiOWR]QDN 1pKiQ\ EULGJH pV NRPSDNW IpQ\N
Y R O Vi 3.DW]WP Wi E omyadja be.

Kamera- | Szenzor-| Crop )YNXV Ekvivillens
Kameramodell | i/ i'sx  WisX fakior | WiYR¢ \;]v\i Y'\é\é
Cang;fz%vgrShow bridge 1/2.3" 5.62 4,3;;130,6 24;::188
NikOSSCO%O'piX bridge | 123" | 562 | 22;7?”300
Nikoglggg'pix bridge | 1/2.3" | 5,62 4’r3nfn39 24;3200
Pa”?fg‘zic PC 1 bridge | 123" | 5,62 3’5r§rf10 ZC:nlriOO
Pa”;‘é‘f’?izcg'aumix kompakt | 1/2.3" | 5,62 4’r3ni:‘n29 24720 mm
Sony DSGH300 | bridge | 1/2.3" | 5,62 4’5rfri7’5 27;5}354
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Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

Sony Cybershot N 4,623
DSCWS00 kompakt | 1/2.3 5,62 m 26-130 mm
Apple | (OV G ( kompakt 1/2" 51 51 mm 26 mm
iPhone| Ultranagy- .
12 OiWy kompakt | 1/3.6 844 | 1,54 mm| 13 mm
Pro
Max Tele kompakt | 1/3.4" 8,66 7,5 mm 65 mm
Sam-| (OV G( kompakt| 1/1.33" 3,57 7 mm 25 mm
sung | Ultranagy- W
Galaxy OiWy kompakt | 1/2.55 5,9 2,2 mm 13 mm
Note20
Ultra Tele kompakt | 1/3.6" 8,8 142 mm| 125 mm
3. V]IIiPWIEOQiI]DW
.*O|QE|] NRPSDNW pV EULGJH NDPHUiIN FURS IDNWRUD

Amiben a kompaktpV EULGJH
PDNURIRWY]iV

VIHQJRUPpPUHW 1+JJYPQ\pEHQ

IpPQ\NpSH] JpSHN LJD]

6RN LO\HQ NDPHUIEDQ XJ\DQL

V]|J& PDNURIPQ\NpSH]pVUH UHQGNtY+O NLV W
WyV]|J& PDNURIRWYyNVDLONRPI QOB WARININTEO V]p
'6/5 pV 0,/& IpQ\NpSH] JpSHNUH J\iUWRWW QRU
MHNWtYHN16d VHWH#HEEHG6 iU H] XWYEEL IpQ\NpSH]
lehet tDOiOQL D SLDFRQ PHJIRDNOR RODW LM PWY | .
iUD |QPDJIEDQ PHJKDODGMD D OHJW|EE NRPSI
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16. V]iPHEUD

. O|QE|] NDPHUINNDRI VLO@Q®OWHW]N H&PREWN M NW W W NRHOON U R |
OHN $ MHOOHP] HQ NLVPpUHW& pV My N|[JHOSRQWWDO |
VpJHW ELI]WRVtWDQDN DUUD KRJ\ QDJ\RQ N|]JHOU O Np\
DSUy REMHNWXPRNUyO (KKH] KDVRQOW ilDLS/HINIQWN @PH)
SHNNHO FVDN VSHFLiIiOLV QDJ\OiWyV]|J& PDNURREMHNMW
$ WHOHPDNURREMHNWtYHN V]&N PpO\WVpJIJpOHVVpPJI*N pV
PDVDN IRWRJUDPPHW U t@ahorkPavE& Bhot[3X540 H34 hm, f/4; B
+Canon PowerShot SX540 HS, 24 mm, f/8+Canon EOS 6D, 15 mm, f/4; BCanon
EOS 6D, 15 mm, f/32; E:Canon EOS 6D, 100 mm, f/4; #FCanon EOS 6D, 100 mm,

f/ D VIHU] N VDMiwW IHOYpWHOHL
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Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

.pPSIRUPIWXP

(J\ E&QeJ\L KHO\V]tQB D\ $1L@QPWVHQ ORI\ PLO\HC
WXPEDQ NpV]JtWVHQ NpSHNHW D E&Qe<J\L WHFK
NLVHEE PpUHW& ITHOYpPpWHOHNHW HUHGPpPpQ\H]
XWyPXQNiYDO NRUULJIOQL $ W|PI[UtWHWOHQ
IIMOPPUHBWBEWHOHNHW NpV]tW D]JRQEDQ D NpS
IRUPIED |QWpVH pV W|P|UtWpVH XWyYyPXQNIW L
KRVV]DEE IRO\DPDW PLQW D KHO\V]tQL NpSU
yULIiVL KLV]HQ V]iPRV RO\DQ INFRHUQ\HMLFQ iy i QLN
Q VpJURPOIV PHOOHWW MHOHQW VHQ Q|YHOL
DPHO\ NRUUHNFLYNUD HJ\ W|P|JUtWHWW IHOYp
W VplJ

%iU D KHO\V]tQL IHOYpPpWHOHN WDUWDOPIQDI
WHV]LN CEHKRQ\RY HV]WpWLNDL NRUUHNFLYND
D IRWRJUDPPHWULD SHGLJ RO\DQ WHU<OHW D
]DW IHOYpWHOHLQHN PHJIHO H Ofotdgraronetlid FLy M
NpSU|J]tWpVUH NLIHMHJHWVBHQ BpQIRUWFI WX|PE
W|UWpPQ NpSU|JIOWEVHDMI@PRAWNNH[SR]JtFLYMD
NRUULJIOKDWY D UpVJ]OHWWHOHQ -Yol/J | pDK K KR ]
VPIJLQIRUPIFLYL ILQRPtWKDWYN-WPUH®R POQN\DQI
PPUWPNEHQ DHWQQKHNHVHQ YIOWR]J]WDWKDWYy
NRQWUDV]WMD V]JtQH]HWH pV WHOtWHWWVpJF
N|JHOHEEL HUHGPpQ\W7.KR]REEWK QR UQEHWE Hy N
YpJHI]WpYHO V]iPRV RO\DQ NpSUpV]JOHW YiOKD
JUDPPHWULDL VIJRIWYHU NpSHV OHKHW LOOH)\
DODSMiQ D] HO KtYiV pV XWyPXQND @R WWRH I
dellt alkotni.
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l,{\,

1y L re—

17 V]iPFEUD
8J\DQD]RQ NpSNRFND KHO\WHOHQ EHiOOtWiVRNNDO Np
Q\HUV NpSIiMOEYO NRQ Y:HDUKWH O WV HVOTHYQ WOR B/ NSV REW W

JPGNpPS HVHWPEHQ NpNHV V]tQHNHW HUHGPpPQ\H]HW\

IPQ\GLQDPLND PLDWW D NpS HJ\HV UpV]OHWHL W~0O Yl
B+D Q\HUV NpSIiMO NRQYHU]JLYMD VRUIQ V]tQKHO\HVV

NpSUpV]HNEEBEHWNYW D VIWpWHN SHGLJ YLOIJRVDEEIi Yi
UpV]OHWJID]GDJViJDP D QDRW|MIEL WML WOIHO Y p W F
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)PQ\pU]pNHQ\VpJ

$ IpPQ\NpSH] JpS VIHQ]JRUIQDN IpQ\pU]pNHQ\VpJ
YIiOWR]WDWKDWYyYy D] ,6¥2ipUgpPXOHPKNVEKDIWYJR]R W
YHKHWL IHO OLQpO QDJ\REE D] DONDOPD]RW)
WpPpNEHQ Q|YHOKHWMe+N D VIHQ]RU IpQ\EHIRJDG
,62 pUWPN D OHJPDJDVDB&SIHGLJ OHKHW D
$ODSYHW HQ HOPRQGKDWY KRJ\ EIUPLO\HQ

UHNHGQL NHOO D PLQpO DODFVRQ\DEE IpQ\;
DPHO\ NLYiOy PLQ VpJ& |J]DMPHQWHY NpSHNHW
WpPD N+O|Q|VHQ pMV]IDND DRHJiIO]Q B K HHE EM
FVRQ\DQ WDUWIiIVD EP PLQpO PDJDVDEE IpQ\g
DQQiO LQNIEE Q|YHNV]LN D IpPQ\NpSHNHQ OiW
Q\RN pV V]&NHEE UHNHV]pUWpPN KDV]QiODWD

H[SR]tFLYyKR] DOJNWIO® DHD\QGY Q| YHNV]ILN HJIpV]
HO QHP pUL D]JW D VILQWHW DPHO\ I|O|WW PiU
KDV]QiODWD QpON+O EHPR]GXOiIVWYO PHQWHV
OHKHW XJ\DQ Q|]YHOQL DNiU KRV \bhbarPalyaR G S H |
VILWXiFLYN DPLNRU QHP OHKHW YDJ\ QHP p
PR]Jy WpPiUyO VIHUHWQpPQN EHPR]GXOiVWyO |
IPQ\YLV]RQ\RN PHOOHWW DNNRU QHP Q|YHOKI
1|]Op .pW OHKHWMPWM®IEN PPBEEMHNWtY UHNHV]
szenzorlpQ\pU]pNHQ\VpJpW $] ,62 pU]pNHQ\VpJ D
YLV]R@\iW]iWi E Op MDI] V] i PMi E Omiiatjabe.
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=iULG
62 pUIPNHQ (o
100 1/60
200 1/125
400 1/250
800 1/500
1600 1/1000
3200 1/2000

4 V]iP~ WIEOI]DW
$] ,62 pU]JpNHQ\VpJ pV D ]iULG NDSFVRODWD IL[ UHNHYV
HJ\HV VRURN ]iULG pUWpPNHL D]JW PXWDWMiN PHJ KRJ)
mellett PHNNRUD JiULG V]*NVpJHV DKKR] KRYHR]H[GRYW

NpSHW NpV]tWVeQN

62 pUJpNHQ 5HNH V]
100 4
200 5.6
400 f8
800 f11
1600 f16
3200 f22

5 V]iP~ WIEOI]DW

$] ,62 pUIpNHQ RPN HNWIY UHNHV]Q\tOiViQDN NDSFVR

PHIJYLOiJtWiV HVHWpQ $] HJ\HV VRURN UHNHV]pUWpPNH

pV PHJYLOIJtWiV PHOOHWW PHNNRUD UHNHV]pUWpPN V]l
heNHVHQ H[SRQiOWIKNPSHW NpV]tWVe

$ IRWRJUDPPHWULDL NpSU|J]tWpV HOHYH PF
tJ\ HOYLOHJ QLQFV PHJN|WpV DUUD YRQDWNR
PD]]XQN OpJLV HJ\ E&Q+J\L KHO\V]tQHQ UHQG
D IRWRJUDPPHWULDL N@EPYV®WR/ID® WD NH O QoK HD\H
FHV JiULG NNHO NpV]tWVeN HO $] REMHNWtY V
VpJpOHVVpJ PLDWW PLQGLJ V]*NVpJ:QN YDQ
PHJ NHOO Q|YHOQ+*QN D IpQ\pU]pNHQ\VpJHW
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Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

SLIHOV& W&NRJRUUDO UHQGHONH] -NDPMH U H V
,62 pUWPNHNQPO LV FVXSiQ PLQLPIiOLVY NpS]DM
UDQ KDV]QIOKDWYN PDJDV ,62 pUWpPpNHN PHOO
NLV SLIHOPpUHWS& QDJ\ SLUHOM&URYPBHE JPSHL
VILQWMH D]JRQEDQ PDJDVDEE ,62 pUWPNHNHQ
] JpS UHQGHONH]LN EHpStWHWW ]DMV]&U DOJ
SiQ D NpS]DMW KDQHP D NpS UpV]OHWHLQHN
A fotogrammetrilk. UHNRQVWUXNFLY VIHPSRQWMIiEYy
UXNFLy VRUIQ D NpS]DM NHYpVEp ]DYDUy PL
V]*NVpJ HVHWpPQ Q|YHOKHWMe+sN D] ,62 pUWPpPNH
MiN N+O|Q|VHQ QDJ\ VIHQJRUPPUHW& NBPHUIN
V]tQHQ VRNNDO LQNIiEE D IpQ\pU]pNHQ\VpJHW |
MHNWtY UHNHV]pUWpPNpPW FV|[NNHQWHQL YDJ\
O HQ iOOYiQ\W DONDOPD]QL D IRWY]iVKR] $PH
GiXO ODERUDWYULXPL NRWPFONP p@idN\DN] MW y]Q
PHIJIIRQWRODQGY KRJ\ D] ,62 pUWpPNHW PpJLV |
MREE NpSPLQ VpJ pUGHNpPEHQ (EEHQ D] HVHW
V]&N UHNHV]pUWpPN KRVV]~ JiULG pV iOOYiQ\

5HNHMYp N

$ UHNHV]pUWpN D] REMHNWtYHNEHQ HOKHO\H
Q\tOiVIQDN PpUWpPNH HQX@NWNURT] Y PJRID W R/D E
UpVHQ NHUHV]W+.0O MXW EH D IpQ8 D]iREMBNW
OLQpPpO NLVHEE D UHNHV]pUWpPN W HXQW iPL K pDF
D IpPQ\NpS PpOAWDRIPpWRRMPD OLQpO LQNIiEE Q|
WpNHW tJ\ FVINNHQWWRpD Mp\WHDI@ATIOiVQNIE]
PpO\VpJpOHVVpPpJ NLWHUMHGpPVH $ UHNHV]Q\tC

QpoO | pV I N|J[WW YiOWR]JLN iP ELJRQ\RV |
V pUWpPN OHKHW | | GH DNiU DGDWWL
NHEE UHNHV]EHIiOOtWiV HOpUKHWL D] | pV I

QDJ\tWiV~ YDJ\ VSHFLiOLV NLDODNtWiV~ RSWL
PUWPNHNHW YHKHW IHO $ UHNHV]pUWpPNHW M
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iWPpU MH KiQDJ]RGRMWUIWUREMHNWtY J\~MWyWiY

NHQ PLQGLJ D OHJWIiJDEE UHNHV]pUWpPNHNHW
/ ,6 860 ,,,” HJ\ yULIVL IpQ\HUHM&EVWH OMR W

YROViJ~ OHJIJWIJDEE UHNHV]Q\tOiVD14&BHGLJ |

$ J\~MWyWiYROViJ pV UHNHV]pUWpPN PpO\VpJpC

WiV iW VDi E @ifagjabe.

f/1.4 f72.0 f2.8

18 V]iPHEUD

1DJ\ IpQ\HUHM& $) 1ILNNRU PP | ' REMHNWtY UHNHYV]

V]IWPpU N & DURHNMHVIN |[VV]HK~]iVIQDN KDWiViUD D UHN

NHYHVHEE IpQ\ MXW iW D] REMHNWtYHQ D V]HQ]JRU LUIQ

HJ\UpV]W Q|YHOL D IRWY PpO\VpJpOHVVpJpW tPiVUpV]
LIJpQ\HO D KHOYKRIH[SR]tF

46 ) R U Whitps://commons.wikimedia.org/wiki/File:Lenses_with_different_apertures.jpg
/IHW|OWpV LGHMH
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*\~MW Rekesz- Rekesz 7iUJ\ O0pO\VpJdpC
WiYR(C pUW IWPpU WIiYR NLWHUM
18 mm 2.8 6,43 mm Im 0,55 m

18 mm 5.6 3,2 mm Im 14 m

18 mm 8 2,25 mm Im 3,09 m

18 mm 11 1,64 mm Im YpJWHO
18 mm 22 0,82 mm Im YpJWHO
24 mm 2.8 8,57 mm Im 0,29 m

24 mm 5.6 4,29 mm Im 0,63 m

24 mm 8 3 mm Im 0,97 m

24 mm 11 2,18 mm Im 1,72m

24 mm 22 1,09 mm Im YpJWHO
50 mm 2.8 17,86 mm Im 0,06 m

50 mm 5.6 8,93 mm Im 0,13 m

50 mm 8 6,25 mm Im 0,18 m

50 mm 11 4,55 mm Im 0,26 m
50mm 22 2,27 mm Im 0,55 m

6 V]iP~ WIEOI]DW
&DQRQ (26 ' NDPHUiYDO IRWY]JRWW IpQ\NpSHN PpO\Vy
DONDOPD]JRWW J\~MWyWiYROVHQpP\D G R WMV WP YRIO \

A fotogrammetriaiNpS U |J]tWpV VRUIQ IRQWRV FpO
PpO\VpJpOHVVpPJI& NpSHNHW NpV]tWVeQN tJ\ D
IRUPIiFLYW OHKHVVHQ NLQ\HUQL QDJ\ SRQWR)
IDNWRUWYO [«JJ D] REMHNWtY J\~Milewd/azy ROV |
REMHNWtY UHNHV]Q\tOiVIQDN pUWpNpW O $ W
WpPD KDWiUR]]D PHJ DKKR] NHOO LJD]JRGQXQ!
VIHU& U|YLG J\~-MWyWiYROViJ~ QDJ\OiWyV]|J& |
YPQ\pEHQ SHGLO PFRQWGIEGINNHONHV]pUWPN PHOO
KRJ\ D PpO\VpJpOHVVpPJ NYi]J]L YPIWHOHQ GH O

JRQWRYV DJ]RQEDQ WXGQL KRJ\ D] REMHNWtY
NHL MHOOHP] HQ QHP DONDOPDVDN LJD]IiQ My
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OLQGHQ REMHNWtY HVHWpPQ YDQ HJ\ ~J\QHYH]
D OHJMREE PLQ VpJ& OHJIpOHVHEE NpSHW UD
SHGLJ D NpW VDUNDLQIiO $ NpSN|]JpSHQ iOWDO
PUWPNNHO FVINNHQWEH NPSHM NSDNQB IN@IOW L
PUWPNNHO W|UWpPQ FV|NNHQpPVLJ MDYXO D UI
UHNHV]W HJ\UH HU V|GLN D GLIIUDNFLY YDJ\I
OHQHEE UpV]OHWWHOHQHE B, N}iPHHEHIH KRW H U
EiU D UHNHV]HOpPVVHO D PpO\VpJpOHVVpJ MHC
UHNHV]pUWpPNHNHQ VRVHP OHV] RO\DQ pOHV L
NHQ eSSHQ H]pUW D OHJV]&NHEE UHNHV]pUW
N[JWHV UHNHV]pU\®pPNHWDEULG PO \YPHJIHOHO
POHVVpPIJHW pV V]pS pOHV UDMJRODWRW HUHG
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19. V]iPHEUD

(J\ PDGIUWROO N|]JHSHVHQ V]&N pV V]pOV VpJHVHQ V]&

%iU D VI&NHEE UHNHV]Q WG \PRO \NRW y TRAWW plHO @ P J\RE

UpV]OHW PLQGHQ HOHPH D] pOHV VtNED HVLN D V]&N

Q\HNpSS DJRQEDQ D NpS pOH VAHIH GNHEVQHIG\E BVPHADE G i I\ X

IHOYpPWHO U péieeti WY ppW H@®+D] HO ] IHOY pV8H(@stépV]OH W
] N VDMiW IHOYpWHOHL
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=iULG

$ ]JiULG YDJ\ JIUVHEHVVpJ D] D] LG WDUWDP
JiUVIHUNH]HWH IpQ\W HUHV]W iW D] REMHNW¢tY
ULDL NpSH]JHOVAQKODWRY JiUVHEHVVpJ NXOFVI
D E&Q+J\L KHO\WJtQHNUH (J\ KHO\V]tQHQ XJ\D
JtFLYyV LGHM& NpSU|[J]tWpVUH pV J\DNUDQ D] i
LV NRUOIWR]JRWW KLV]HQ D ¢kEnlaRBIiKDS RAé4- W U L
NDV]JEDQ W|UWpQ N|UEHMiUiV V]iPRV Q\RPRW
EHOWpUL PHJYLOiJtWiV pV D QDJ\ PpO\VpJpOH)
UHNHV]pUWpPN DODSYHW HQ KRVV]~ ]JiULG W p
PpJLV KHO\QIDSMHMY HQ D Np]E O W|UWpPQ Np

$ Np]JE O W|UWpPQ NpSU|JIJtWpV U|YLG JiULG W
Wy]JiVKR] YDNXW KDV]QiOXQN $ Np]JE O W|UWp
DPL DODSYHW KHO\V]tQL LJpQ\ $ UJY-IN/[iuUL ¢
KRJ\ HONHUsOKHVVeN D NDPHUD PR]JiVIiEyO ID
GXOW IHOYpPWHOHN VRNV]RU NHYpVVp DONDO
NpV]tWpVpUH V]pOV VpJHV HVHWHNEHQ DNiU L
~J\ IRWyY]QL KRJ\ PLQWHQ EHPRJGKOWWYO PH
gyen.

$]W KRJ\ PHNNRUD ]iULG UH YDQ V]*NVpJeQ
Np]E O EL]JWRQViJIJDO NLWDUWKDVVXN D IpQ\N
MHNWtY J\~-MWyWiYROViJD KDWiUR]]D PHJ $ Ul
MHNWAMWYWiYROViJiQDN UHFLSURNpPUWpPNH H¢
KRJ\ D] D]]JDO NpV]tWHWW IHOYpPWHOHN MHOHC
YDNX KDV]QiODWD QpON+O LV 0LQpO QDJ\REE
QiO U|YLGHEE JiULG KDMJ]Q@ CHHPIRIG XD W yN ¥
YPWHOHN HONpV]tWpVpKH] OLYHO D IRWRJUDPF
YLG J\~MWyWiYROViJ~ QDJ\OiWyV]|J& REMHNW
JiULG LV U|YLGHEE OHV] PLQW QRUPIiO pV W
hogyaUHFLSURNV]DEiO\W PLQGLJ D] DGRWW IpQ'
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J\~MWyWiYROViJUD DONDOPD]]XN KLV]HQ D] F
ViipUWpPN D IpQ\NpSH] JpS VIHQ]JRUPPUHWPpPQHN
FLSURNV]DEiIO\ D]JRQEDQ QHP LWI|iQYD Q YV [HURNP
iOWDOD NDONXOiOW pUWpPNHNQpPO U|YLGHEE ]
KRJ\ D IHOYpPWHOHLQNHQ EL]JWRVDQ QH WDSDV
OHQVpP2HWIiP®iEONTYQHEpPQ\NpSH] JpSHNHQ DO
RSWLNiN HNYLYDOHQV J\~-MWyWiYROViJDLW

DJRNKR] WDUWR]y OHJKRVV]DEE Np]JE O NLWD
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24 mmes objek- .p]E O NLWDUYV
Kamera- Kamera- Szenzor- Crop W ehvivalens hosszabb]iUL G
modell WtSX WtSX faktor J\~-MWyWi' KR]]iYHW pQHiJg
(mm) (sec)
Canon EOS 6] DSLR | fullframe 1 24 1/25
Nikon D850 DSLR | fullframe 1 24 1/25
Canon EOSLD
Mark IV DSLR APSH 1,29 30,96 1/30
Nikon D3500 | DSLR APSC 15 36 1/50
Pentax K70 DSLR APS-C 15 36 1/50
Sony Alpha
6000 MILC APSC 15 36 1/50
Fujifilm X -
T200 MILC APS-C 1,5 36 1/50
Canon EOS
850D DSLR APS-C 1,6 38,4 1/50
SigmaSD15 DSLR Foveon 1,73 41,52 1/50
Olympus OM
D E-M10 MILC 4/3 2 48 1/50
Panasonic
Lumix DC-
GH5S MILC 4/3 2 48 1/50
Nikon 1 J4 MILC CX 2,7 64,8 1/80

7.V]iPWIEOI]DW
PP MHO]pV& QDJ\OiWMNWILYD RIE QW N BAINWMILY RIGVD H W Y
MXN WDUWR]y OHJKRVV]DEE Np]E OQNR WHDHMAKDEWIY QiNLX
JpSYi]DNRQ

$QQDN pUGHNPEHQ KRJ\ DGRWW V]&N UHNH
VIRQ\ODJ U|YLG JiIULGNYEB]@LX GNP G RPQARW W
UpV]IW Q|YHOKHWM+N D VIHQ]JRU IpQ\pU]pNHQ\V
NXW $ IpQ\pU]pNHQ\VpJ Q|YHOpPVH XJ\DQ Q|YH
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IHOYpWHOHNHW HUHGPpPpQ\H] PpJLV MDYDVRO
U|JIMWYRUIQ OLYHO HJ\ IRWRJUDPPHWULDL N
DNiU W|EEV]i] IHOYpWHOE O WHY GLN |VV]H
LIpQ\EH YHV]L D] DNNXPXOIWRURNDW LOOHW
HUHGPpPQ\HNpPpSS D YDNX HJ\UG ~OvDUD/ DIE E D R XWi|V
MHOHQW VHQ ODVVtWMD D NpSU|J]tWpV IRO\DF
SH] JpSHW

$] REMHNWtYEH YDJ\ D VIHQ]JRUED LQWHJUIO
EiO\ DODSMiIiQ NDONXOIOW EHPR]GXOiV QpON:
PUWPNNHO MDYtWMD )RQWRYVY D]JRQEDQ PHJMH.
QiODWD FV|INNHQWL D IRWRJUDPPHWULDL PRG
HIW D IXQNFLYW OHKHW VpJ VIHULQW MyWpNR
csolni.

EOOYiQ\

$] LIJD]iQ My PLQ VpJ& YDNX QpON+O pVvV DODF
IRWY]RWW QDJ\ PpO\VpIJpOHVVpPJIJ& IHOYpPWHOI
KRVV]~ DNiU W|EE PIVRGSHUFHV H[SR]JtFLYW L
H[SR]JtFLYV LG PHOOHWMQMWHEHPFRNPXNOHDOW NOI W\
iOOYiQ\W NHOO KDV]QiOQXQN EOOYiQ\ KDV]Qi
KRVV]~ LG iO0 UHQGIHONHIQVEHGNMXMDND\HONPpV

EOOYiQ\ KDV]QiODWD HOV VRUEDQ D NLVHEE
UeOPHR\N|]IWWL QHP KHO\V]tQL IRWY]iVIKR] D
D WiUJ\DNDW KRPRJpQ V]tQ& IRUJDWKDWY Wi
pV D NDPHUiIW SHGLJ IL[ SR]JtFLYED iOOtWDQL
ViYDO YIOLN NJUEHIRWYDKDWQYi @QWREMNMMHNWXFK
gatni.

(J\ KHO\V]tQL VIHPOH VWDWLNXV V]IDNDVI]IED
YiQ\ KDV]QiODWD (J\UpV]W N|UOPpQ\HVVp pV
IRO\DPDWiIW PiVUpV]W D KHO\V]tQ EHMIUIVD p
nul LV PHIJIYIOWR]J]WDWKDWMD D KHO\V]tQ HUHG
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KHO\V]tQW YDJ\ PHIJVHPPLVIWKHW@WpBIGPDREERYV O
linyomokat).

9DNX pV HJ\pE IpQ\IRUUIVRN

$ WHUPpPV]HWHY pV PHVWHUVpPJHV IpQ\HNHW
IPQ\IRUUIVRN YDNXN OiPSiN EL]JRQ\RV V]HPS
QDN D IRWRJUDPPHWULDL NpSU|J]tWpVUH PLY
OHWHN LV PHJYLOIJtWKDWYyYi YIiOQDN UpV]OH
KDWY YiOLN $ YDNXN WA HK IDi R QEEID® FAHIDH K H
QHP NHOO HQ V]yUW PHJYLOiJtWiVW pV pOHYV
D] pOHV V|WpW iUQ\pNRN D N*O|QE|] Qp] SRQ
NpQW-PPVVDODNEDQ MHOHQQHN PHJ D] EHIRO
illeszthet VpJpW H]iOWDO D IRWRJUDPPHWULDL PF

$ YDNXN DWWyO 1+JJ HQ KRJ\ D IpQ\NpSH]
DYDJ\ NtY«OU O D IpQ\NpSH] JpSBH FVDW RNR
VRN VHItWVpJpYHO P&N|GQHN $ HHSSDWMNWPX |
OiIWRUIQDN HQHUJLiIMiW KDV]QiOMiN $ NsOV Y
UiVVDO UHQGHONH]QHN DPL OHKHW EHOV DN
KiOy]DWL IHV]*OWVpJHW iWDODNtWy DGDSWHU
JRWW PHQQ\LVUIROMQIHDJIDDO NDIOPDVDN D OHJV
PXOiWRYD YXLD@®DQiV HU V¥PUYRKWIQ QEKi€QV]i]
QiVUD NpSHV $] DNNXPXOiWRUW KDV]QiOy YL
J\RUV HJ\PiVW N|YHW YLOODQIiVRN HtgydlG Pp Q\|
rDQ KRVV]~ PiVRGIWWORMHE @Q-CNDWMUD )RWRJUD
RO\DQ N+OV YDNXN KDV]QiODWD W&QLN D OH.
OHQ+0 D] HOHNWURPRV KiOy]DWUYO P&N|GWHYV
Q\HV KLV]HQ KRVV]DEENW W NGO pWHMSE W P3
W|UWpQ EHMiUIVNRU H]W IRO\DPDWRVDQ PR]
YIiOWR]JWDVVRQ D KHO\V]tQ iOODSRWIiQ QH VH
YDJ\ OiIWHQV Q\RPRW QH NRQWDPLQiOMD D K|
Np S | telekemp
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$ QDJ\ IpPQ\HUHM& LGHIOLV HVHWEHQ V]yUw
QiODWD V|WpW EHOV WHUHN IRWRJUDPPHWUL
DJRQEDQ +J\HOQL NHOO DUUD KRJ\ D IpQ\NpSFt
YHVVHQ iUQ\pEKRAW D IHOYpWHO

)PQ\NpPSH]pVL pV HJ\pE KLEiN YDODPLQW H]HN

1)

2)

+HO\WHOHQ IyNXV]iOiVEgDUpWHE KHOHAWE B
POHVVpPJiOOtWiV PiVUpV]W D] DXWRPDWLN
Q\H] N HVHWpPQ VIRNRWW HO |RehG¥g@QL $]
OHO KHO\HQ pOHV IHOYpWHOHN FV|NNHQ
KHW VpJpQHN H]iOWDO D KiURPGLPHQ]LYy\
NHUpW $ NpJL pOHVVpJiOOtWiVVDO W|UWp
UeOPPQ\HV QDJ\ NJUSOWHNLQWXYVVSOH VM
OtWiV QHP PLQGHQ N|UQ\H]JHWEHQ pV I1pQ)
PHJIHOHO HQ DWWYyO 1+JJ HQ PLO\HQ WHF
D] DGRWW REMHNW!tY¥WISXV p® WRBRJ pIp SN |
WDODQ IHO*OHWHNHQ W|QWpSHDpOpY WiiIRO
RNR] SUREOpPPiIW KLV]HQ H]JHN DXWylyNXV
V]{QLOOHWY®\pMNONRQWUDV]WRNRQ DODSX
KDWy HOOHQIpQ\EHQ QDJ\RQ YLOiJRV iP
OHWYH V|WpW V]LQW jBNNRRWYUiD D] W WHWD i
PRJpQ IHOsOHWHN IRWY]iVIEDQ VHJtW KD
NLVVp HOIRUGXOYD D] DGRWW KRPRJpQ |
HOKHO\HINHG LQKRPRJpQ NRQWUDV]WR"
PDMG YLVV]DIRUGXOR\D W JIHNX D] EBWPOIN H O
OH D] HUHGHWLOHJ IRWyYy]DQGyY OiWyWHUH
] JpS DXWyIlyNXV] VHJIpGIpQ\H YIpPIO GHY |
OiPSD OHKHW VHJtWVpJsQNUH D] DXWRP
(JHN KLiQ\iEDQ NpQ\W HOHXHOILYD QXN X V]i
%HPR]GXOiIVEYO |DNKGENMHNVAYQ VMW y W i
NpSHVW DONDOPD]RWW W-~OViJRVDQ KRV
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3)

4)
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OpWUH $ EHPR]GXOW IHOYpWHOHN FV|NN
OHV]WKHW VpJpQHN H]i®WRGHORiPRBDOF
QDN VLNHUpW GH VLNHUHV LOOHV]WpV H\
QDN OpWUH D ' PRGHOO IHO-OHWpPQ (QQt
QiOiV N|JEHQ PR]GXODWODQXO NHOO WDU\
Q\LEHQ D] H[SR]tFLyV LNep]KR®PHW]Pp VBIND §UW
V]tYYHUpV RNR]JWD UH]JpV LV RNR]KDW EF
VPpIJHW (QQHN NLN*V]|E|OpVpUH D JiUVHEH
NHQ\VpJpQHN HIJ\LGHM& Q|YHOpPVH DMiQOF
VXN PLQGLJ V]&N pUWDNHNDp S YaMD Bl CRLS MW\LF
YiQ\ pV YDNX KDV]QiODWD LV FV|NNHQWL
KDV]QiODWD D IHQWHEE OHtUWDN V]JHULQ
UDYH]HW pV J\DNUDQ QHP LV DMiQORWW
OL]iWRU HVHWpPQ PRYWO B GHNH K INWIRH N
DSUy YDULIFLYNDW RNR]JKDW D NpSNpV]tWw
PHIJQHKH]JtWLN D NpSDONRWY V]RIWYHUUH
eOHWOHQ NpPISYJHORIND VpJ& REMHNWLYHN

WiJ UHNHV]Q\tOiV HWDH/G® pDMNQ@BS MHOHQ
POHWOHQ NpSUpV]HN V]HJpO\HN FV|[NNHQ"
KHW VpJpQHN H]iOWDO D KiURPGLPHQ]LYy\
NHUpW (J\UpV]W pUGHPHV My PLQ VpJ& G
LIPQ\EH YHQQL D PH®HNOKDM QQEBIBWI HOH
V]HJpO\L pOHWOHQHGPV 0iVUpV]W KDV]Qi
JHWW PLQLPiOLV UHNHV]pUWpPNQpPO OHJIDO
Q\tOiVW

'LIITUDNFLY RNR]WD~OQRWOBQHGEW UHNHYV
MHOHQWNH] HSAHRGRPEPBENPSS D IRWy WHO N
W HQ OiJ\XO D] pOHVVpJ FV|NNHQ D IpQ\
V]&N UHNHV]Q\tOiV RNROWYDH R B G pWp MODGHD/F
NRPSHQ]iOMD D] HQ\KH pOHWOHQHGpPVW t
WiVVDO D Ilp@OMYIWKHW VpIJpUH $] pOHW:!
PRGHOO SRQWRVViJiW LOOHWYH D WH[W -~
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Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

5)

6)

6]&N PpO\Vpdp OHV/|RWWDQ WiJ UHNHV]Q\t
WiYROViJ LOOHWYH D NLV WiUJ\WiYROViJ
VpJpOMMAPI\RP] iWIHG IpQ\NpSHN LOOHV
PRGHOODONRWI{VUD YDQ KDWiVVDO 1DJ\R
REMHNWtYYHO W|UWpPQ U|J]tWpVH VRUIQ
KR] LO\HQ HVHWHNEHQ HOHJHQG D] REMH
RSWLPiOIHV pHINPNNUDEEDQ NLV PpUHW&
WiUJ\WiYROViJIJDO PDNURREMHNWtYYHO \
OHQWNH]LN $ OHJW|EE PDNURREMHNW!tY .
IHOHWWL pUWpPN V PLYHO D WiUJ\WiYROVi
YeO V]&NV]BPIJUHNHV]pUWPN KDV]QiODWD |
]JiVUD pUGHPHY PLQPO NLVHEE J\~MWyWiYF
QiOQL RSWLPIiOLVDQ QDJ\ UHNHV]pUWpPN p
YiEEL PHJROGiIV D WiUJ\WiYROViJ Q|YHODp\
WiYRODWHBUWAP® IRWY]iVD

LpJHWW NpSUpOQOH[SWENW IHOYpWHOHN
SUREOpPPD HUHGPPQ\HNpPSS EL]JRQ\RV Np¢
KpUUp YIiOQDN QHP KRUGR]QDN LQIRUPIF
PHJYiODV]WRWW W~0 KRV \4]ebtbehBRdgetLyV
EHQ D WHOMHYV NpS W~0O YLOiJRV QpKiQ\ F
+D KHO\HVHQ H[SRQiOW IHOYpWHOHN PHO
UpV]HN D] D]W MHOHQWL KRJ\ D IRWyY]DQ
ViJRVDQ QDJ\ D IpQ\hemSudjp drmsk Bikderiele-
PpW KHO\HVHQ pV PHJIHOHO HQ U|J]tWHQL
NHQWLN D] iWIHG IpQ\NpSHN LOOHV]WKH!
PHQ]JLYVY PRGHOO PHJDONRWIiViQDN VLNHU
D KIURPGLPHQ]LYV PRGFHRRUWEGR][W-DUMGDLQ |
$ NLV pUJpNHO M& NLV SL[HOPpUHW& QD]
EtUy NDPHUIN HOV VRUEDQ NRPSDNW pV |
SLNXV KLEiMD KRJ\ VRNNDO NLVHEE IpQ\C
$ NLpJpVW NRPSHQ]®XDWNQ\®LYBPLND |
DPHQQ\LEHQ IpQ\NpSH] JpS*QN UHQGHONH
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YLVV]DQ\HUKHW+*QN LQIRUPIFLYW D NLpJH
Q\HUV 5%$: IRUPIWXPEDQ IpQ\NpSH]*QN
YiVD IHOGROJR]iVD VRUIQNMDLYOWR@MN i Di GF \
V]iPFEWD

N \

20. V]iPFEUD

A +W~0 KRVV]~UD YiODV]WRWW ]iWIp® ] PH D W W ONHLQ JOT \WH/K |

WDUWDOPD]y -3* IRUPIMXOVHNYSNRFINNDO BRQYHUJLYMiY

pV FV~FVIpQ\HN NRUUHNFLYMiYDO D YLOiIJRV NpSUpV]H!I
VRNNDO LQIRUPIiFLOWD G5 IV B BHENYY VM \H L
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7)

8)

%BHEXNRWW NSBDXOMH OFHRQHAW IHOYpWHOH N
SUREOpPPD HUHGPpPQ\HNpPSS EL]JRQ\RV NpS
WpNNp YiOQDN QHP KRUGR]QDN LQIRUPIF
PHJYiODV]WRWW W=~0O U|Y L €bler S2ckekbery V L
D WHOMHV NpS W~0O V|WpW QpKiQ\ HOHPH
KHOVHVHQ H[SRQiOW IHOYpPWHOHN PHOOH
UpV]HN D] D]W MHOHQWL KRJ\ D IRWyY]DQ
ViJRVDQ QDJ\ D IpQ\N p &H3 ahpak nSnd&lelk-Q H P
PpW KHO\HVHQ pV PHJIHOHO HQ U|J]tWHQ
FVINNHQWLN D] iWIHG IpQ\NpSHN LOOHV]V
GLPHQ]LYV PRGHOO PHJDONRWIiViQDN VLN
NHQ D KiURPGLPHQ]LYVHP RGHIOZR WHHDW SUL K
FLYW $ NLV pUJpNHO M& NLV SL[HOPpUHMW
URNNDO EtUy NDPHUiIN HOV VRUEDQ NRPS
SHN WLSLNXV KLEiMD KRJ\ VRNNDO NLVH
SHVHN $ EHEXNiVW NRP S}HQN0pEKQWMQ DP L
IXQNFLY DPHQQ\LEHQ IpQ\NpSH] JpS+QN U
PDJXQN LV YLVV]DQ\HUKHW+<QN LQIRUPIiFL
DPHQQ\LEHQ Q\HUV 5%$: IRUPIWXPEDQ IpC
NpS HO KtYiVD IHOGROJR]iVD INHRUWHIWY HVID Y\
VIHN YLOiJRW]iPig YD

$ODFVRQ\ PpUWPMNRQQAILHEGHY DUUD W|UHNV
QpO NHYHVHEE IpQ\NpS® QIp@ W VRayy VR U
IHOYPWHO N|]|[WWL W~0 QDJ\ HOPR]GXOiVF
YPWHOHN iWIHGpVH NLFVL OHV] OLQpO N
iWIHGpVH DQQiO QHKH]JHEE D]JRN HJ\PiVUEL
GLPHQ]LYV PRGHOO RHRQCRNR WO Dp W B OCH N
VHQ QHP LOOHV]WKHW N D NpSVRUR]DWEL
iQ\RV OHKHW 7|UHNHGQL NHOO D] DUDQ\
KRJ\ NHIHOKHW PHQQ\LVpJ& D]JRQEDQ HJ
iWIHGpPpV& IHOYPWHOHNHW NpV]tWV+QN
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99 +RPRQpPiIWIHG N pRuenvijibbN olyan objektumokat

157

IpPQ\NpSH]*QN DPHO\HN IHOV]tQH QDJ\ IHO
kontraszttalanSp O Q@HKpPU IDO pV QHP NRPSRQI:
OHNUH RO\DQ NpSHOHPHNHW DPHO\HN iO
peketilleV]WHQL ~J\ NRFNiJ]WDWMXN D] LOOH\
NHRpW]iP-EUD$ OHJHJ\V]J]HU&EEHQ H] ~J\ N
KiWUpEE OpS*QN QDJ\REE WiYROVIJEyO Ip
MHNWXPRW RO\ PYGRQ KRJ\ PiV NRQWUL
QHN D IHOYpWNMH OHBtWIANHPDMG D IRWYN LO
OHW W~OViJRVDQ QDJ\ LOOHWYH D WpU W
ODEEUyYO IRWyY]QL HJ\pE WU+*NN|NK|] NHO
QDN NHOO RO\DQ NRQWUROOSRQWRNDW N
majd a sz&® V]pGRV IpQ\NpSHN LOOHV]WpVpW
QHN DNiU |[QWDSDGy PDWULFIN DPHO\HN L
DIRQEDQ URQFVROKDWMIiIN PHJVHPPLVtWI
NDW pV DQ\DIJPDUDGYiIiQ\RNDW iP OHKHW:(
EyO OpdBUHO YHWtWHWW PLQWi]JDWRN LV
GHVWUXNWtY $ UpV]OHWWHOHQ HJ\V]tQ
OHQW VpJH D]JRQEDQ iOWDOIEDQ FVHNpO\
NRQVWUXNFLY VRUIQ iOWDOIEDQ FVDN HV]



8MYiUL #MéR@WIiWS IRWRIJUDPPHWULD NULPLEWXOGRPWLNI
Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

21 V]iPHEUD
A +W~0 U|YLGUH YiODVI]WRWW ]iULG PLDWW EHEXNRWW
WDUWDOPD]y -3* IRUBIMWX@'HNYSNRFINDO NRQYHU]LYMiY

pV iUQ\pNRN NRUUHNFLyMi¥YmD0DDHGQ WHD W piSNU P VJ B X HOH W
NDO LQIRUPiFLyIDYGDJDEEI]YN VDMiW IHOYpWH:
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22. V]iPHEUD
$ KRPRJpQ IHKpU IDOIHO*OHW HJ\HV UpV]HLUH D PRGH!
Kp] LOOHV]WKHW VpJH YDODPLQW NHYpV LQIRUPIFLY
D V]HWMNW IHOYpWHOH 5HDOLW\&DSWXU?!

$ IRWRIJUDPPHWULDL NpSDwskoRW/ iV pV D NJUQ\F
OHJYLOIiJtWiV

7THUPPpV]HWHYV PHJYLOIJtWiV

$ PHIJYLOIJtWiV PLQGHQ IRWRJUIILIQ DODSXOy
SRQWMPBIVONM.KtYIVRNNDO NHOO PHJIN*]GHQL Il
HVHWpPQ YHU IpQ\HV QDSVe+.WpVEH®QD MIDMLRXN Dy
szaka.

JRWRJUDPPHWULDL VIHPSRQWEYO D OHJLGH!
KV LG HVHWpPQ V]yUW IpQ\EHQ PXWDWNR]QD
IpQ\HN PLDWW pUWHOHPV]HU&HQ KRVV]DEE ]
NHQ\VpJ DONDOPD]DRQ/®R UP LI@GWD QNCRQMWW DV ]WW
Q\pNRN YDODPLQW D] DODFVRQ\DEE IpQ\GLC
IpPQ\NpSHNHW HUHGPpQ\H] PDMG OLYHO V]yuw
WHU*OHW IpQ\GLQDPLNiMD N|QQ\HGpQ iWIRJKI
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Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

bebukottkp SUpV]OHW MHOHQWNH]LN PDMG $] REM
QRPDN QHP V|WpWHN pV NRQWUDV]WRVDN 0L
NpSIHOYpWHOHN LOOHV]WpVpKH]

9iOWR]yD-@DBS@®K VG EHQ D OHJQDJ\REE SURE
pV D] iUQ\pNRN PRQ\NPBDPMRM YiOWR]iVD MHOHC
N|[JEHQ IHOK WDNDUMD HO D QDSRW DNNRU D
NRQWUDV]WWDODQQi YIiOQDN 6]J]HUHQFVpUH D
D] LOOHV]WpVUH OHJDOIEELV DGGBRQDOW NB
SHNHW NpV]tWeQN +D IpQ\NpSH]pVL EHIiOOtWi
YIiOWR]JRWW N|U*OPpQ\HNQHN PHJIHOHO HQ D
NpSHN NpV]tWpVpKH] YHJHWKHW DPHO\HN LOC
UpV]OHWHN PLDWVKISWRE @Y PAIED S8N|[IRUPiWXP
IpPQ\NpSH]pV PHIJROGIVW MHOHQWKHW D IpQ\G
XJ\DQLV D Q\HUV NpSIiIMORN W~O V|[WpW pV W
PHQQ\LVpJ& V]tQLQIRUPiFLY Q\HUKHW YLVV]D
(HD5 NpSHNHW NpV]tWEXMWRPEENJEHO O-N
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23. V]iPHEUD
9iOWDNR]yDQ IHOK V pV QDSRV D]D] YIiOWDNR]y V]yUW
IpQ\NpSVRUR]DAD HEMW MDY E$HQ Np VA POW p-BNRRNBiVWR QW
iUQ\pNRNNDO pV HU VD ~H® Ip QHNNHOH % Q\HUV NpSliM
YHU]LY iOWDO LQIRUPiFLyJD}H3BOKEE LW HWMW X pO/\NR\Y WA
WXP~ NpSNRFND GLII~] iUQ\pNRNNDD p W OLIQ RR CFRVEN Op
NpSIIMOEYyO W|UWpQW NRQYHU]JLY iOWDO LQIRUPIF
D VIHU] N VDMiW IHOYpWHOHL

1DSVeWpVHV LG EHQ D] HU V NRQWUDV]WRN
SUREOpPPIW )RNR]JRWWDQ +J\HOQIiL N Bl O©®V WDHHKK h
W|UHNHGQL NHOO DUUD KRJ\ PLQpO QDJ\REE
SHQ $ IpQ\GLQDPLND Q|YHOpVpUH PHJROGIVW
WpQ IRWY]iV pV D] HO KtYiV VRUVILQ/ Wy PWOWH Qp
[KDWDWODQ D]RQERIMORWKRJLWXiFLYNEDQ QDS
IPQ\NPpSHNHW NpV]tWHQL EJ\ PLQGLJ W|UHNHC
OHYiQV REMHNWXPDL OHJ\HQHN KHO\HVHQ H[S
SUREOpPPD KD D] pJEROW UpV]OHWWHDiH Q0
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Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

KRJ\ D WHUPpPV]HWHY YDJ\ PHVWHUVpPJHV 1pQ
IpPQ\NpSH]pV VRUIQ D IHOYpWHOHNHQ D NDPHU
V]yUW I1pQ\ QHP NtYiQW NpSKDWiIVRNDW EHFV
(24. V]iP*EUD(]JHN D EHFVLOODQiVRWN R WR W R Bl D\
PiUD QHKH]JHQ pUWHOPH]KHW NpSHOHPHN pS
LOOHV]WpVpW $ EHFVLOODQiIVRN HONHU-OpV
QDSHOOHQ] W KDV]QiOoQL

e

24. V]iPHEUD

$] pPMV]DNDL IHOY ppVH O ] EOVOF HO® i PSIV IpQ\pQHN KDW Vil

JUDPPHWULDL PRGHOODONRWIiV VIHPSRQWMIEyO ¢
(as]HU] N VDMiW IHOYpWHOH

eV]IEHQ NHOO WDUWDQL KRJ\ D WHUPpV]HWE
WR]LN D] iUQ\pNRN \@DBISNHQBHORWNY PDMG G
Q\~OQL NH]JGHQHN RULHQWIiFLYMXN SHGLJ D ¢
EHQ HJ\ WHU*OHWHQ U|YLG LG DODWW VLNH
NpSVRUR]DWRW H] QHP MHOHQWNH]LN SUREO
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hosss~ YUINRQ iW WDUW D] IXUFVD iUQ\pNDQRP
URPGLPHQ]LYV WpU WH[W~UiMiQ D] HJ\HV IRW
UHN DJRQEDQ NpSHVHN D PHJYLOiJtWiV N+O|QE
WHQL D] iUQ\pNRN KDWiViW

OLQGLJ pUGHRBQLWYR®BQ PHQQ\L LG W YHK
JtWpVL IRO\DPDW (J\ QDJ\REE WHU+OHW U|J]tW
FHO QHP pUGHPHV PHJNH]GHQL KLV]H4Z D QD
XWiQ RO\DQQ\LUD NHYpV IpQ\i0OO PDMBNEHQGH
OHKHWHWOHQ My PLQ VpJ& KiURPGLPHQ]LYV P

eMV]DNDL NpSU|J]tWpV VRUIQ HJ\UpV]W D KR
HJ\pE VHJIp G Bp@ &NBUBKUD WiPDV]NRGKDWXQN
IQPDJIEDQ QDJ\RQ FVHNpO\ PRHIG LiQL ¥ 0 © W \E LF
W O 1+JJ HQ GH PpJ GHU+OW pJEROW pV WHOL
KLIQ\iIEDQ NL]iUyODJ KRVV]~ JiULG pV PDJDV |
OLN OHKHW VpJ IRWYGRNXPHQWIiFLyUD 5HIOH
1iVD QpPLNpB WHHPHPV]HWHY PHIYLOIJtWiV pM\
GDOIVIiEDQ iP IpQ\NpSH]pV VRUIQ FVXSiQ D]RN
O HQ YLOIJRVDN DPHO\HN EHOHHVQHN D PHV)
MiED $] HI\HQOHWOHQ IRO\DPDW RW D QV ¥i@MNF
VHQ FV|NNHQWL D IpQ\NpSHN LOOHV]WKHW Vj
Q\tOW WHU-RBWHWN|B$9pQ pMV]DNDL GRNXPHQ
KHW $ NeOWHU*OHWHQ W|UWpQ pMV]DNDL IF
YeO N|UsOPpPQ\HV pWHOHAKKHMQ NMIJYUW PLQGHQN
IRQWROQL D QDSSDOL RFUYDIPpBUIEE NINIYiViV
iEYD

4 pN yUiQDN D]W D] LG VIDNRW QHYH]]*N DPLNRU D 1DS
QHP N|]YHWOHQ-0 D] IDWERW]IKDRHMA\ EL]RQ\RV UpV]pW
PHQWH XWBHUFFHO N H BGp&digtag.V
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Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

25. V]iPHEUD
15mmHV QDJ\OiWyV]|J&XREMMNWOQY SROFLYEYO NpV]ItWHWW
A +N|]JHSHVHQ PDJDV IpQ\pU]pNHQ\VpJJIJHO ,62 D EHI
O HQ U|YLG JiULG YHO VY DH\NY MHDSCH VRVDY PROVY W | HoGDY
NHQ\VpJJHO ,62 MO YiQLBYyPHBERVY YDNX QpON+O
C+H[WUpP PDJDV IpQ\pU]pNHQ\VpJIJHO ,62 D EHPR]
UIYLG JiULG YHO V. YDNX QpON+O IRWY]RYV
D VIHU] N VDMiW IHOYpWHOHL
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26. V]iPFEUD
$ iIEUD NpSUpPMIDHWHL V8 YDNX D NpS DOXOH[SRQiOV
LQNiEE D] HO WHUHMM2G HU tWHWWKREM]2%]iULG My PLQ \
HUHGPpPQ\H]JHWW iP iOOYiQ\ KDNJQASBMA0,BUY R OV SV H @ V
NpV]*OWpKH] QHP YROW V]*NVpJ YDNXUD pV iOOYiQ\UD
YO ]DMRV UpV]JOHWWHOHQ
D VIHU] N VDMiW IHOYpWHOHL
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OHVWHUVpJHYV PHJYLOIJtWiV

/HIJI\HQ V]y DNiU N OWpUL DNiU EHOWpUL KHO\
WiVIEB I Q\KH] YDJ\ KROGIpQ\KH] NpSHVW HJ\|
Q] D WpUQHN

.OWpUL IRWY]iV HVHWpPQ D PHVWHUVpPJHV Ij
pPMV]DNDL IHOYpWHOHN HONpV]tWpVHNRU YDQ
JRQ EHYLOIJItIWRWW XMWDUPV]OHMHSAU || R WRR\WUHD VB
EHQ NLYLWHOH]KHW PLQWKD FVXSiQ D +ROG
YDNXLQN pV UHIOHNWRUDLQN IpQ\pUH WIiPDV]
PHOOHWW LV V]*NVpJ*QN OHKHW RO\NRU PHVYV
pWpV]OHWJD]GDJ IRWRJUDPPHWULDL PRGHOO
WpUUpPV]HN D WpU W|EEL SRQWMiKR] NpSHVW
SLQFpN DNQIN J|GU|N NXWDN ¢UHJHN H]HN
HONpV]tWpVH VRUIQ KNPXYQi® QIR IFHIHBOHO
tani.

IDNiVRN pV N+O|QE|]] EHOWHUHN IRWyY]iVD H'
EHOV PHVWHUVpPpJHV YLOIJtWiV IpQ\HLYHO RS
UYNRQ NHUHV]W+O EHV]&U GLN QpPL IpQ\ iP H
ahhoz,KRJ\ U|YLG JiULG YHO YLV]RQ\ODJ DODFVF
]DM PHOOHWW EHPR]GXOiVWYO PHQWHYV IHOY
IHONDSFVROQL D] |[VV]JHV OiPSIiW D IpQ\PHQQ\L

%iU D EHOWpPUL YLOIJtWiIiVRNQEQQYDNIWEDONYV
Q\RV OiPSIiN HOV VRUEDQ QHRQFV|YHN IpQ\H
IRWRJUDPPHWULDL NpSVRUR]DWRQ +D DGRW
HIJ\HV NpSHN IHKpUHJ\HQV~O\D pV V]tQH]HWH
YDODPLQW D NS HWHQ WiVRMBEE ViYRN YiOWD N
MXN (] DQQDN N|V]|IQKHW KRJ\ D QHRQIpQ\ I
pU]JpNHO J\DNRUODWLODJ IRO\DPDWRVDQ YiO
NtYsO PiV NpSL HOHP QHP YIOWR]LN MHO NQW \
EHQ DNNRU D MHOHQVpJ QLQFV N+*O|Q|VHEE K
JpUH
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,G MiUIVL YLV]RQ\RN
6]pO

.+OWpPUL N|JUQ\HJHWEHQ D KiURPGLPHQ]JLYV Np:
OHQVpJH D V]pO $ OpJPR]JiV KDWiViUD XJ\DQ
HOHPHNE O iOOy Q|YpQ\]HW YDODPLQW HJ\I
PR]JIVEDQ YDQQDN tJ\ D] i WIGI] RIG REMWHHNOHXF
pV PiV KHO\]JHWEHQ NpS] GQHN OH DPHO\ HJ\L
LOOHV]WpVPVM)RPiQUPNDW HUHGPpQ\H] D PRGH
VIHN UHNRQVIV.WYiPHHDDNRHK UHQFY P \]JHW SR
GRNXPHQWiOiVD D OHJW|EE HVHWEHQ LUUHO}
HJ\ ID HYHWpPEHQ QHP OiWV]LN SRQWRVDQ D O
REMHNWXPRNMBODOWRIOMM QLQFV KDWiVD tJ\ C
EHQ VJHOHV LG EHQ LV NLYLWHOH]KHW

........

27. V]iPFHEUD

$ Q|YPQ\]HW tJ\ D IiN ORPENRURQiIMiQDN VWUXNW~UiMi

SHV YDOyYViJK& UpV]OHWHN WI\LHORWIDV $ DDLG QL] HEQWHL
NeOWpUHQ D OHJNLVHEE V$H0OO KDWiViUD L\

48 ) R U Wnitp's://sketchfab.com/3hodels/chateade-la-bretescheawscar2eeeba7fa4
824666b485bbc8e919dalc
LHW|OWpV LGHMH
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Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

&VDSDGpN

$ FYDSDGpN W|EE VIHPSRQWEYO LV QHJDWtY L
KIURPGLPHQJLYV NpSU|[J]tWpVW (V EHQ HJ\UpV
Q\RN PiVUpV]W D] HV FVHSSHN D V]pOKH] KD
ELJRQ\RV WiUJ\DNRQ p ¥ WHWDIUITHWHRQOR YV UK O
tumok, SpO @ XODODMRQ NpS] G|WW OiEEHOLQ\RP|
O\DPDWRVDQ YiOWR]QDN GHJUDGiIOYGQDN tJ
YpPGYH WDUWDQL pV D NpSU|J]tWpV HOHMpPQ Gl

$ FVDSDGpN WRYIEEi D NDPHUD EHi]iViw tJ\
WpVpW HUHGPpPQ\H]KHWL tJ\ PLQGHQNpPSS pU
HV VLG EHQ NLYLWHOH]QL D] HOMiUiVW $ Ky
FVINNHQWKHWL D OiWiVAN YIIp\W]\R@\RN P WN RIU KNS
YRQDODL SHGLJ FVINNHQWKHWLN D UHNRQVW |
KHW EL]JRQ\RV UHOH S RWAREOOHNDMERR NDW Ky E
] GIWW Q\RPRNDW tJ\ HIHNHW pUGHPHV YpGH(¢
D NpSW|gYt HOHMpPQ GRNXPHQWIiOQL $ KDYD]iV
NLWHUMHGpPpV& WHU*OHWHNU O NpV]tWHQG O
ViJ WRYIEEi D QDJ\ NLWHUMHGpPV& NHYpV UpV
iOWDO PHJQHKH]tWL DK®pN LV pd@WPpWHOHN LOO|

$ IRWY]JRWW REMHNWXP YDJ\ KHO\V]tQ PpUHWF

OLQpO QDJ\REE NLWHUMHGpPV& HJ\ DGRWW E&
NpSIHOYpWHOUH OHV] V]*NVpJ D NH@®nstdpV]O
UXNFL3KR]iPFHEUDS$ UHNRQ VRADWA § FR WUW]RIWYHU |
GyNpSHVVpJH DJRQEDQ OLPLWIiOW PpJ FV~FV
PHOOHWW VHP pUGHPHEQiIiO W|EE N piSHWNVKM]t
OHWU O PHUW D PRGHOODONRWIiV LUUHIOLVD
VLNHUWHOHQ LV OHKHW D V]JRIWYHUHV UHNR(
NpQ\WHOHQ PLQGHQ NpSHW PLQGHQ NpSSHO
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NpSDONRWIV pUGSHNN EHI®i QDNDQNFHNHGpVp Y HC
YHUHV IHOGROJR]iIVIiQDN LG LJpQ\H HJ\UH Q

28 V]iPHEUD
(J\ QDJ\ NLWHUMHGpPV& N IHMW KiURPGLPHQ]LYV PRGHC
WpJODODSRN D] DONDWPDHRWWNBSHUD IpQ\NpSNpV]tW
D VIHUMINWMVIBIOYpWHOHL 5HDOLW\&DSWXU!

$ NpSU[J]tWpV HO WW WHKWKpWH ¥ L REUHIHNIHISQ |
KHO\V]tQ PpUHWpPW ILI\HOHPEH YpYH KRJ\DQ N
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1)

2)

3)

9DMRQ D KHO\V]tQ PLQGHQ:tHIIM W LW MLHV H
KHO\W]tQHN HVHWPpPEHQ pUGHPHV NL]JiUyOTL
EyO UHOHYiQV WplUO@RV]HNU H INERHQUAB QW W |
NHUWHV KiJEDQ DNiU WHOMHVHQ ILJI\HOP
LOOHWYH D NpSU|J]tWpV VRUIQ pUGHPHV N
lyNXV]iOQL DKRO D FVHOHNPpPQ\ ]DMORW:!
Q\RPRN OiWKDWR® DYDO\GR]DW HOKHO\H]N
OLOVHQ UpV]OHWH YV VDU H) ¥ D\QNY WN VUMM G p'
KHO\WIp@ GHAVOUREEDQWIiV ¥ B PN UHIBFOp WG
KHO\W]tQH HVHWpPEHQ PLQGHGQKNg®maPHJIIR
1iVD pV OpJL IHOY pWE E® ) DPW\R]EE pNLHNV U M
V]tQ DQQiO PDJDVDEEUYO FpOV]HU& HONp
D IHOYpPWHOHN V]iPD FV|NNHQWKHW  XJ
YHQQL KRJ\' D PRGHOO UpV]OHWJD]GDJVil
5pV]OHWWHOHQ pV UpV]OHWOBODIR WEHG (
KDW KRJ\ HJ\ QDJ\ NLWHUMHGpPV& KHO\V]t
KRJ\ HIpV]pEHQ OiVVXN D WHOMHV KHO\V]
PRGHOOEHQ XJ\DQDNNRU IRGBWRGiK®RI\ H.
EDQWiV RULJYyMiW Y DJ\NPU QOHG R MDWMRIND @Dy
JD]GDJVIJEDQ LQWHJUIOKDVVXN D PRGHO
D OpJL IHOYpPWHOHN HONpV]tWpVH PHOOH\
NpSH]pVVHO GRNXPHQWIiOQL D UHOHYiQV
XJ\DQDNNRU DUWYIHOKRWHDOBNJIpY D WDOTL
NpSVRUR]DWRN HJ\PiVVDO |[VV]HLOOHV]WK
W EH NHOO YH]JHWQL D UHOHYiQV KHO\V]tQ
PDWRVDQ IHOYpPWHOHNHW NHOO NpV]tWHGC
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$ KIURPGLPHQ]LYVPMERUHKHMWWYWpQ\H] N
7NU[] G IpQ\HV IHO*OHWHN

$ IpQ\YLVV]DYHU W-NUHEGIN BOP@FHNOB X WY OD
NR]JRWW E~WRURN IpPHN SUREOpPPiWzé&kHR]KD
IHO*OHWHN RO\DQ NpSL LQIRUPiIFLYNDW KRUG
GpVEHQ AIRO\WDWYGQD P&WHUPHNBSHGWI B QR
MHOHQLN PDMG PHJ D KiURB &I PHBY By WeB-R G H O
IDMWD P&WHUPpNHN HONHU<OHQG N D@&®DN pl
OyViJK&EE PDUDGKDVVRQ ' PRGHOOH] V]RIW
OHKHW VpJ D P&KDWIiVRN E L MIMRN \PipJDW XN &D)
H] D NULPLQDOLV]WLNDL NpSU|J]tWpV DODSHO
NRUOIWR]JRWW PpUWpPNEHQ DONDOPD]KDWyY $
NLNeV]|E|OKHW KD D NDPHUD REMHNWtYMpUF
PHV IHR-®WHWH] GpVHLW D SROiUV]&U VHP NpS

29. V]iPFEUD
$] DXWy IHOV]tQpQHN WeNU|] GpVH PLDWW ~J\ W&QLN
MiUP& PHJURQJIOYGRWW YROQD $ AKRUSDGiVRN’
DQRPIOLIN
(asze&U] N VDMiW IHOYpWHOH 5HDOLW\&DSW:;
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OR]Jy REMHNWXPRN

$ SRQWRYV KiURPGLPHQ]LYV NpSDONRWIiV WHONM
$ KHO\V]tQ PLQGHQ PR]Jy HOHPPQHN GRNXPHQ
JXQN WDSDV]WDOQL D PRGHOODORRWKWHMDR H VK
EHQ MHOHQQHN PHJ D] HJ\PiVVDO iWIHG NpSN
QDJ\ pV GRNXPHQWIiOiV N|JEHQ MHOHQW VHQ }
VROKDWMD D PRGHOODOMPWW pROIPOIDHWI WD &
KDWiViUD N|QQ\HQ HOPRSG G GHXBEMHNW XIB RN (¢
SRQ\YiN IyOLiN GRNXPHQWiOiVD HVHWPEHQ Q
pV OHKHW VpJ VIJHULQW DUUD NHOO W|UHNHGC
elmozduliViw YDJ\ PHJV]*QWHVVeN D PR]IP\OViKO
DMWyN DEODNRN EHJ]iUiVD D OpJPR]JiV FV|NNI

EWWHWV] REMHNWXPRN

$KRJ\ VIHP QN ~J\ D NDPHUD V]HQ]JRUD VHP AC
sYHPV P&DQ\DJ IHO«O FOWM B NHOM HER NDRRV L O OD Q
pV WeNU|] GpVHN pU]J]pNHOKHW N eSSHQ H]pUW
GLPHQ]LYV U|J]tWpVH HVHWpPQ D] WDSDV]WDO
NLW|OWHWOHQ WpUUpVINPpQW MHOHQLN PDMG
iIVWV] IHO*OHW KHO\pQ MHOOHP] HQ IHKpUHYV
keletkezik 80. V]iPHE WD
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/

30. V]iPFHEUD
$] iIWWHWV] |HSpOEWOE ODLNPWHI UHQGV]HUHVHQ RNR]
DONRWiV VRUIQ $ KIURPGLPHQ]LYVY PRGHOOUpPV]OHW E
V] *YHJIHO+OHW KLiQ\NpQW MHOHQLN PHJ D
D V]HWIMNW IHO Yiy@apt@e 5HDOL

1DJ\ NLWHUMHGpPpV& KRPRJpQ IHOV]tQHN

$ KIURPGLPHQ]LYVY NpSDONRWiV DODSMiW D Nt
FRODWD MHOHQWL $EEDQ D] HYHWEHQ KD D |
IHO*OHWHN NHU*OQHN GRNXPHQWIiOiVUD KLil
VIRPV]pGRYV NpSHN N|]|W®HKBQQMEQBG \VGHY H § LD ON
SRQWRN DPHO\HN IHGpVEH KR]JKDWyYN 7LSLN>
OHWHN EHOWHUpPEHQ QDJ\ HJ\W]tQ& KRPRJp
LI\HNH]QL NHOO WiYRODEEUyO GRNXPHQWiOQ
KRJ\ WiWiUJ\DN LV VJHUHSHOMHQHN D IpQ\NpS
OHV]WpVL SRQWNpPQW V]ROJiOKDWQDN D V]RP
EHQ QLQFV OHKHW VpJ DUUD KRJ\ WiYRODEEL
WHNHW ~J\ PHJ OHKHW N t VSoRIGMD B\ OHW\| OW pHQU H
D] DGRWW IHOsOHWUH (]JiOWDO HJ\IDMWD WH
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DPHO\ PHIJN|QQ\tWL D] LOOHV]WpVW 7HUPpPV]EH
JRN IHOUDJDV]WIiViYDO LV NLYLWHOH]KHW i F
PyGMU pV QHP YHV]pO\H]WHWL D] HVHWOHJHV
PDUDGYiIQ\RN pSVpJpW $ KRPRJpQ IHOV]JtQHN
W~UD KLIQVIEDQ LOOHV]WpV VRUIQ D V]RIWYH
OHWNpPQW pU]JpNHOQL D]RNDWG pIN&E U HRP\R VYD
KLIiQ\RVDQ YDJ\ MHOHQW VHQ WRU]JXOWDQ MH¢
NRUL pV MHOOHJ]JHWHYV WRU]JtWiV KRJ\ D IHKp
PRGHOOEHQ PLQWKD D] NRV]JRV OHQQH KROI
volt.

5iFVRN NHUtWpVHN

$] LO\HQ MHOOHJ& VWUXNW~UIN OHNpS] GQHN
QRVVIJL KLIiQ\DLN pV DSUy JHRPHWULDL VWUX
KHW N D UHNRQVWUXNFLypUW IHOHO V V]RIW’®
GUYWNHUtWDPVH W HKQHRRNWQHN PHJ D KIiURPG
3L V]iPrEUDS$ VIRIWYHU IHMO GpVH UpYpQ H] D .
modhat.
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3L V]iPFHEUD
$ PRGHOOUpPV]OHWHQ OiWKDWy iJ\ DOVy UiFViW NpSHV
IHOV UiFVUyO NHYHVHEE IHOYpWHO NpV]-OW tJ\ D]
D VIHWMNW IHOYpWHOH 5HDOLW\&DSWXU'}

.RUOIWR]JRWRIKIWOKPW VpJ

%&Qe+J\L KHO\W]tQHNHQ SUREOPpPPiIW RNR]KDW I
O\HN WpUUpV]HN REMHNWXPRN NRUOiIWR]RW
GRQ NHOO HONpPV]tWHQL D NpSVRUR]DWRW K
Q\RPRN HOYiOWRIQWRN ROIOHMWYBMIH VHPPLV«C
DNNRU W|UHNHGQL NHOO DUUD KRJ\ N*O|Q|VH
OHYiQV WpUUpV]HN PLQGHQ HOHPH GRNXPHQ
E~WRURN DOVy UpV]HLUH pV D] REMHNWXPRN
bLIRQ\RV IRWYyNDW D VIHPOH NH]GHWL V]DNDV]
D UHOHYiQV Q\RPRN pV DQ\DJPDUDGYiQ\RN U]J.
JilpUKHW Yp YiOWDN pV D] RWW HOKHO\H]NHG
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HO ~J\ NLHJpV]tW |HOANRWiEEHNHND W PHEDK
W+eQN DPHO\HNHW NpV EE EHLOOHV]WKHW+QN
FpO]y NpSVRUR]DWED

$ KHO\V]tQ PHJYiOWR]iVD

+D D KHO\V]tQ D VIHPOH VRUIQ D NpSU|[J]tWpV
(SPO@DXROWWHVWHW YDJ\ HI\HV WiUJ\DNDW H
IRO\iIVROKDWMD D UHNRQVWUXNFLYW H]pUW V
LGHMH DODWW D KHO\V]tQ HUHGHWL iOODSRYV
YiEEi D NpSNpV]tWpV NY]EKIQL HPRIBRJUIDV XQN K
SDGOYyQ HOKHO\H]NHG WiUJ\DN E~WRURN LV

$ NULPLQDOLV]WLNDL IRWRJUDPPHWULD OHKH

%iU D 9,, 25). XWDVtWiV KDWiO\RQ N
] HQ PpJ OHKHWWRWHWWDEK]WRRGLPHQ]LYV NpS|
PLQW D VIHPOHMHJ\] N|Q\Y PHOOpPNOHWpPW Np.
WRVtWRWW YL]VJiODWL GRNXPHQWIiFLy DOND
PpJVHP WHUMHGWHN HO +D]iQNEDQ KiURPGLF
NHYpV HVHWEHQ NHU<OW VRU D] HOV GOHJHYV
masHVIN|]|N KLiQ\D D E&Q+J\L WHFKQLNDL pV V
egyesKiURPGLPHQ]LYV NpSU|[J]tWpVL WHFKQLNIN
KDJ\RPiQ\RV IRWYGaekXKRE P IEM W]iPRV SRWH
DPHO\ VHJtWL D KHO\V]tQ HJpV]pQHN LQWHUS
ViIW D KHO\V]tQHQ WDOiOW REMHNWXPRN iOO
PRN pV HOYiOWRI]iVRN U[J]tWpVpW D]RN V]DNj|
PPQNHPRGHOOH]pVPW V W DNiU HJ\HV EL]RQ
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is490$ KiIURPGLPHQ]LYV NpSPBAIR\WDW yR & \DAPHDQY
UHSURGXNIRJKIDN\HOO WHQQL DJRQEDQ KRJ\ Eil
QLNiW YiODVV]XN LV PLQI>G MREPOWDAWRWIPIL
DPHO\ MHOHQW VHQ EHIRO\iVROKDWMD D KHO
PD]ivVD HOV VRUEDQ NLHPHOW E&QFVHOHNPpPC
HVHWEHQ FpOV]J]HU& KD QRQGHVVUoxohravtY Q\R
metria mindazomnOWDO RO\DQ J\RUV pV My PLQ VpJl& k
JtWpVW WHV] OHKHW Yp DPHO\ EiUPHO\ KHO\!
WHFKQLNXV iOWDO NLYLWHOH]KHW OHJ\HQ V
ELIRQ\RV UHOHYIQV REMHNWXPRN " U|J]tWpV

+HO\V]tQU|J]tWpV KHO\V]tQL VIHPOH VRUIQ

.LHPHOW E&QFVHOHNPPQ\HN HVHWpPQ FpOV]HU
V]tQU O iWIRJy NpSHW DGy EHMiUKDWy IRWyl
GHOO PHIJDONRWIVD $ IRWRJUDPPHWULd N+O\
DONDOPD]KDWyY 1DJ\ NLWHUMHGpPV& N-OWpUL
DONDOPD]KDWYN IpQ\NpSH J-K@S®&khed herialwéH U H ¢
KLFOH SLOyWD QpON+OL UHS+0 JpS GUyYQR
VILVIWHPDWLNXV EHMip QANDS |W][tWW Y@ HNIpYL
EIUPLO\HQ N+OWpU tJ\ SpOGiXO N[JOHNHGpVL

4 Buck, U., Naether, S., Braun, M., Bolliger, S., Friederich, H., Jackowski, C., Aghayev,
E., Christe, A., Vock, P Dirnhofer, R & Thali, M. J.:Application of 3D documentation

and geometric reconstruction methods in traffic accident analysis: with high resolution
surface scanning, radiological MSCT/MRI scanning and real data based anirRation.
rensic Science Internation2007/1.20-28. o.

) R U Witps://doi.org/10.1016/j.forsciint.2006.08.024

0% XFN 8 1DHWKHU kovski,51.V& Théat, M.-JDA¥€ecident or homicidet
virtual crime scene reostruction us\g 3D methodsForensic Science International
20134-3. 7584. o.

) R U Witps://doi.org/10.1016/j.forsciint.2012.05.015
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Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

PQHN U|JJtWpVpUH LV NLYiOyDQ DONDOPDV %]
OH]KHW OHJ\HQ V]y DNiU HJ\ WHOMH VegyS+OH\
helyLVpJQHN D U|J]tWpVpU O

$ IRWRJUDPPHWULDL ~WRQ W|UWpPQ KHO\V]tQ!

D IHOYpWHOHN EIiUPLO\HQ OpSWpNEHQ E|
W N HI\HWOHQ IpQ\NpSH] JpS VHIJtWVpJpYt
D OHJUHMWHWWHEE J]XJRN LV OHIpQ\NpSH
leJHVHQ PHJYLOIJtIWKDWYN H]JIiOWDO D KHC
OHQtWKHW Yp YiOLN

D UHOHYiIQV REMHNWXPRN pV WHU*OHWHN
NLQW EE DODSRVDEE GRNXPHQWIiFLY ~WM
KHW

$ KHO\WV]tQL KiURPGLPHYHNMMWRHETHDDOPH]
MiUy Q\RPR]y <J\pV] EtUy pV YpG V]LQWE
] NJIQ\Y pV D IRWYyPHOOpPNOHW UpV]J]OHWH\
PHIpUWKHWL D KHO\V]tQ IHOpStWpVpW D]
GpVpW pV KHO\|JHWpW

A fotogrammetridk. ~WRQ W|UWpQ KHO\V]tQU|J]tWpV N

VILVIWHPDWLNXV EHMiUiVW pV IpQ\NpSH]p
D W~OViJRVDQ NLV iWIHG pV VSO Blpkp O W
SRQIiOW HOURQWRWW pOHWOHQ EHPR]C
WRYVY UHNRQVWUXNFLY HVpO\pW
aFVLOORJy IpQ\V]yUy pV iWWHWV] IHO«OF
UeOWHNLQWpPVW LIJpQ\HO

D QDJ\ NLWHUMHGpPV& HJI\V]tQ& KRPRJIpQ
WHFEKQLNiIN DONDOPD]iViW LJpQ\OL DEEDQ
YPWHO N|]|WW QDJ\RQVEBYQ®\Q LYQIFM My0oD
iWIHGpVL SRQW
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D V&U& Q|YPQ\]JHWWHO EHQ WW N.OWpUL K
JiVDL PLDWW QHP YDJ\ FVDN NRUOiIWR]RYV
JLYyV U|J]tWpVUH

5HOHYiQV REMHNWXPRN WiUJ\DN Q\RPIRN HO
WpVH

%L]RQ\RV N+.O|Q|VHQ QDJ\ MHOHQW VpJJHO Et
PHV KiIURPGLPHQJLYEDQ U|J]JtWHQL SXV]WiQ D]
FLyMD D N|UQ\H] REMHNWXPRNKR] YDOy YLV
DJRQ OiWKDWy HOYiPWRDVRE pINRONFVMIXD HO
GRQ NHU*OMHQHN GRNXPHQWIiOiViUD ,0\HQ R
VIHPSRQWMIEYyO UHOHYiQV WiUJ\DN HV]N]|]|N
Q\RN LOOHWYH HOV VRUEDQ WpSpREINNAIRIRW
OIEEHQ\RP NHUpPNQ\RP HV]N|]JQ\RP EiUPLO\H(
pV HOYiOWR]iV KDUDSiIVQ\RP YDODPLQW RO\
PiIVKR] YLVIJRQ\tWRWW HOKHO\H]NHGpVH MHOH
IUHEFVHQpPV $] REMHNWXP RN (PRMNWY WL DL | U
VeNUH QRUPiO QDJ\OiWyV]|J& YDJ\ PDNURRSW

$ WpUEHOL NLWHUMHGpPVVHO EtUy UHOHYIiQV F
WpQ U[J]tWpVPQHN HO Q\HL

1IRQGHVWUXNWtY PyGV]HU D U|J]tWpV D] R
YiOWRPIY®M+Q PLQLPiOLV LQIRUPIFLYYHV]W
ELJRQ\RV QHKH]HQ P HJP LSP\W GEHEN { GQL\@ FRR
V]iUD] KRPRNRV ILQRPV]HPFVpV WDODME
MyYDO KDWpNRQ\DEEDQ DONDOPD]KDWYy F
WiliVL WHFKQLNiN

aONDOPDV D] HUHGHWEHQ QHP U|[J]tWKHW
LQDN UpV]OHWHV &RONGIKSIQWIF&YHN VpU+O
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HJ\ [VV]HI«JJ W|EE IHO«OHWUML QMWNVHDUWM B K
WINpOHWHVHEE GRNXPHQWIiFLYMiW WHV]L

$ WpUEHOGpN VWA UMUY UHOHYiQV REMHNWXPRI
WpQ UJJJtWpVpQHN KiwWUiQ\DL

$ W~OVIiJRVDQ NLV iWIHGpPVV H Qi@ ©0 W

HISRQIOW HOURQWRWW pOHWOHQ EHP
SRQWRY UHNRQVWUXNFLY HVpO\pW

acsillogy IpQ\V]yUy pV iWWHWV] IHO*OHWHN
UsOWHNLQWPVW LIJpQ\HO

D] DSUy PpUHW& Q\RPRN IRWRJUDPPHWUL
V]&N PpO\VpWHDQUNVR/PIRQR\ PLDWW N|U<OWHNL
LIpQ\HV tJ\ PpUOHJHOQL NHO®i KRR JIN 6 ) VI
M- YDOyGL HO QQ\HO

eO V]HPPO\HN KiURPGLPHQ]JLYV U|J]tWpVpQHN

.ULPLQDOLV]WLNDL VIJHPSRQWEYO pO V]HPpO
E|] VpUeOpVHN HOV GOHJHVHQ D] |[VV]HKDVR
SiVQ\RRRARPGLPHQ]LYV GRNXPHQWIiOiVD EtU N
URPGLPHQ]LYVY PRGHOOHN Q\RPV]DNpUW N V]i
EDQ D] HVHWEHQ KD UHQGHONH]pVUH iOO D]
YDJ\ KiURPGLPHQ]LYV IRJiV]DWL UHIHUHQFLDI
$ M|Y EHQ OHKHW VpJ Q\tOKDW WRYIEEi pO
PHQJLYV U|J]tWpVpUH DPHO\ SHGLJ D E&Q-+J\L
SRQWMIiEYyO OHKHW IRQWRV $ KiURPGLPHQ]LY
PIFLYW KRUGR] D NpWGLPHQ]RNNDHD REW H & WY
SHW PXWDW D U|J]JtWHWW DUFUyO PLQW HJ\ I
PpUHWHL pV DUIiQ\DL YDOyYViJK&HN PDUDGQDN
iOWDO RNR]JRWW WRU]JXOiVRN 0iVUpV]W D KiU
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LUIQ\ED WRDRWWN tJ\ D Q\LOYiQWDUWIVEDQ V]I
ViYDO D] DUFNpSHOHP]pVUH KDV]QiOW V]RIWY
]JpVUH EHN+sOG|WW IHOYpWHO DODSMiQ LV HUH
WiW DPHO\HN DJRQRVtWiViUD NDp @\G DPYH QMG V W
DODSMiQ HJ\HO UH NRUOIWR]JRWW D OHKHW V¢

eO V]HPpPO\HN KiURPGLPHQ]JLYV U|J]tWpVpQHN

$ VpU-OpVHNU O HOV VRUEDQ KDUDSIiVQ\F
JLYV IHOYpPWHOHN PHJIHOHO UHIHUHQFL
OHV]WKIBWGNJHHIJDODSR]KDWMD D] DJRQR
D] DUFUYO NpV]tWHWW KiURPGLPHQI]LYV PHF
KRUGR] PLQW D Q\LOYiQWDUWIVED YpWHC
D] DUF KiURPGLPHQ]LYVY PRGHOOMH QHP p
WRUJtWiVRNUD

a KIURPGLPHQ]LYV DUFNpPSQ\LOYiQWDUWiV
WyDQ MyYDO QDJ\REE HUHGPpPQ\HVVpJHW

eO V]HPpPO\HN KiURPGLPHQ]JLYV U|J]tWpVpQHN

181

$ My PLQ VpJ& KiURPGLPHQ]LYV PRGHOO F
GXODWODQViJ V]*NVpJHV
bizonyosWHVWUpPV]HN N|QQ\HQ PR]GXODWODZC
SHUFHQ NHUHV]W+O LV iP D OpJ] PR]JiVRN
D] DUF PLPLNDL L]PDLQDN PR]JiVD FVDN L
HJ\iOWDOIQ QHP NRQWUROOIOKDWYy

EiU YDQ OHKHW VpJ PGWUBH R Ry VHUR WRUR D
PRGHOO PLQGHQ NpSpW HJ\WW]JHUUH HJI\H\
HKKH] DJRQEDQ HJ\ NRPSOH[ MyO PHJNR
IVV]JHKDQJROW P&N|GpVH V]*NVpJIHV



8MYiUL #MéR@WIiWS IRWRIJUDPPHWULD NULPLEWXOGRPWLNI
Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

$ )RWRJUDPPHWULDL PRGHOOHN IHOKDV]QiOK
OpUpVHN NLYLWHOH]pVH

$ IRWRJUDPPHWULDL HOMiUiVVDO NpV]tWHWW
W VpJ YDQ EiUPLO\HQ REMHNWXP EiUPLO\HQ F
EIUPLO\HQ WiYROViJ PHJKDWIiUR]iViUD DPHQ(
RO\DQ REMHNWXP DPHO\QHNW VeSS NHPp 8 R/C
PRGHOO HONpPV]tWPWWW LPNXIH O/ Nil®QM~ PpU HV
O\H]QL D U|J]tWHQROWPYGRQHWEB\ D] HV]N]|] ¢
UIJJtWHQG REMHNWXPRW $ PHWULNXV IpQ\Np
PHIN|WpV DUYQ YKRRIDWNRGU HVIN|] PLO\HQ SR
O\HQ VtNEDQ KHO\H]NHGMHQ HO PLQGDGGLJ I
WHO DPHO\ EHLOOHV]WKHW D KiURPGLPHQ]L\
YHWW EiUPLO\HQ PpUHW UHIHUHQFLONKEW V)
D PRGHOO WHWV] OHJHV NpW SRQWMD NJ|]|WW
HVHWpPQ W|EE PpU HV]N|] LV KHO\H]KHW D IR
NeO|Q|VHQ DNNRU KD QDJ\REESNOGHIDWE GV &
KHO\LVPJHW IRWY]XE@®KKW]HDQPHU®VL SRQWHR
SRQWRVViJD WHUPpPpV]HWHVHQ 1¢JJ DWWyO KF
WiYROVIiJEYO PLO\HQ OpSWpNEHQ NpV]*OWHN
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V]tQHN GUYQIHOYpWHOHNE O LOOHV]WHeANW PR
UHNEHQ Q\RPRNUyYyO NpV]*OW PDNURIHOYpWH
PRGHOOHN HVHWpPEHQ SHGLJ WPePRPGPLOOLPPW

YJHOKDV]QiOiV KHO\V]tQUDM]NpQW

$ IRWRJUDPPHWULD ~WMiQ NpV]tWHWW QDJ\ L
GHOO DNiU WHOMHYV HJIpV]pEH® KHO\OWERDWOL
JHWE O YDJ\ EiUPLO\HQ YHW+<OHWE O, iigty® X WD V
DIRQ PLQGHQ PpUHW R SRIDWMR VO\Q FPEMKEW iU
O|OK¥W]iPF-EUD$ PRGHOO HJ\HWOHQ KiWUiQ\D
NHOO HQ OHWLV]WXO Vd reMDYd QW QiR \ B N]DW\ QD
KDQHP PLQGHQ U|J][tWHWW REMHNWXPRW

51 Hossam, F.Study the accuracy of digital close range photogratryrtechnigque soft-
ware as aneasuring toolAlexandria Engineering Journ&018. 171179. o.

) R U Witps://doi.org/10.1016/j.a€j.2018.04.004

52 Michienzi, R., Meier, S, Ebert, L..CMartinez,R. M. & Sieberth, T.: Comparison of
forensic photedocumentation to a photogrammetric solution using the roattiera
VI\VWHP 3%PRingiE Bofgnce InternationaD18. 4652. o.

) R U Witps://doi.org/10.1016/j.forsciint.2018.04.012

% % XFN 8 Ky X%nHana, L., &Schyma, C.: Validation and evaluation of
measuring methods for the 3D documentation of external injuries in the field of forensic
medicine.International Journal of LegMedicine 2018. 551561. o.

) R U Whitp's://doi.org/10.1007/s00417-1756:6

S4Koller, S., Ebert, L. C., Martinez, R. M., & Sieberth, T.: Using virtual reality for forensic
examinations of injurig Forensic Science Internation2019. 3635. o.

) R U Witps://doi.org/10.1016/j.forsciint.2018.11.006
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Sty

--------

32 V]iPFEUD
ORGHOOHN IHOKDV]QiOiV4D BN DA \E HQ@UDAW] NP EEMW 1150« 0 Q
B+QDJ\ NLWHUMHGPV& N+OWpHBL KHO\V]tQ IHO+

55 ) R U Wnitp's://sketchfab.com/3chodels/fultapartmeninterior-photogrammetry
1c0291f982824fc3aebd27ef96279db7

/HW|OWpV LGHMH

%6 ) R U:Wnitps://sketchfab.com/3chodels/chateade-la-bretescheawscan
2eeeba7fa4824666b485bbc8e919dalc

/IHW|OWpV LGHMH
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6]DNpLHDKDV]QiOiV

$ IRWRJUDPPHWULD QHP FVXSiQ DUUD DONDO
DQQDN iOODSRWiW GRNXPHQWiIiOMXN OLYHO I
KDVRQOYDQ QRQGHVWUXNDWHOMNOVR QLY O/R B
LQIRUPIFLYW KRUGIRJ\PIP QIENDGS IHD N p WikD§ Q ROD O
PD]KDWy N+O|QE|] Q\RPRN HQDIDRREiPRN HWS
MHNWXPRN KiURPGLPHQ]LYV U|J]tWpVpUH V W

NHOHWNH]pVPQHN OHKHWVpPJHV N|U*OPpPQ\HLW
is.

Nyom pV IHJ\YHUV]DNpUW L WHU<OHW

$ KiIURPGLPHQ]LYV NpSDONRWiV HOV GOHJHVE
NDSFViQ EtU MHOHQW VpJJHO GH NLYiOyDQ D
HVHWPQ LV DPHO\HN HJ\PiMORH D piSHMVEGLp WH. W
NeO|Q|WMMRU KD H]HN-BiQ\IRFCR K HPWHH N HQ N R NV
EDQ KHO\H]NHGQHN HO /HIQHP VpN 168 'Q O MVWWHR
G|WW IHO+OHIWIO GINRINRIMD\RPRQ OHNpPS] G|WW
nyom) VINED W|UWpQ DNPLHADH UQ WV PW\EDUCH FDH YNDQIQ LW
PXQNiIWR®GHVMWRNWDYPHWULDL U[J]tWpVL W]
a QHKH]HQ PHJPLQWIi]KD W5 p\OpGs fFEDDQN LS R URERDRY
PRNEDQ OHNpS] G|WW OIiEEHOLQ\RP W|NpOH
PHIJDONRWIiViW DQpONFILOKRQ\\Dp QaRPVEN V]HQ)
PHJPLQWIi]iVRV WHFKQLNiINNDO V]HPEHQ NRUC
LQIRUPIFLYYHV]WHVpJ QpON+<O DGGLJ DPtJ D C
QHP VpU+«O YDJ\ PHJ QHP VHPPLVe«Om@AMk@EGHQ
PpU HYMHPHQOpPWpE H®D WUVt WHQRBP PHOOp D |
WpVH HO WW PHJIHOHO VNiOiM~ PpU HV]N|]W
UIJJtWHWW Q@Q\RPRNDBOEMIIHOHO V]RIWYHU VH
V] OHJHV QpPBRQWEYO KD W MgezhBtpajtaArienyH W Y ¢
Q\LEHQ UHQGHONH]pVUH iOO0 D OHKHWVpJHV
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Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

VILQWpPQ KiURPGLPHQ]JLYV PRGHORPNpV]POQ \®RH
NpS] KuuRPGLPHQ]Ly\Q\LRCPoJmB]VﬁqoprUHHFKDQL
GHOORPEVPU S Q\RP pV D Q\RPNpS] Q\RPWDW
NLQ\RPWDWKDWY D Q\RPWDWRWW REMHNWXPF
PHJYDOYVtWKDWY 7HUPpPpV]HWHVHQ LO\HQ HVI
E O YDODPLQW D ' Q\RPWDWy KLEDKDYMRUIEYC
WIiVED NHOO YHQQL

$ KIURPGLPHQ]LYV NpSU|J]tWpV D N|YHWNH]
WR]iVRN U|J]tWpVpUH NLYOIEHHD IDEBBRBRPRDP]KD
iIEUDOIEQ\RPRN MiUP&YHN Q\RPDL HV]N|]Q\RP
VpU+sOpVHN IRJQ\RPRN KDUDSiIVQ\RPRN

5" Thali, 0 - %UDXQ O %UsVFKZHLOHU : 'LUQKRIHU 5
head using forensic photogrammetfgrensic Science Internatio2800/13. 281287. o.

) R U Whitp's://doi.org/0.1016/S0379738(00)0023%6

58 Dirnhofer, R., Thali, M. J., Vock, P., Braun, J., & Wirth, J.: 3D surface and body docu-
mentation in forensic medicine:[/CAD Photogrammetry merged with 3D radiological
scanningJournal of Forensic Scienc2803/6. JFS2003B.

) R U Witp's://doi.org/10.1520/JFS2003118

5¥Thali, M. J., Braun, M., Buck, U., Aghayev, E., Jackowski, C., Vock, P., Sonnenschein,
M. & Dirnhofer, R.: VIRTOPSY? scientific documentationreconstruction and ani-
mation in forensic: individual and real 3D data basedmetric approach including opti-

cal body/object surface and radiological CT/MRI scannilogirnal of Forensic Sciences
2005/2. 428442. o.

) R U Whitp's://doi.org/10.1520/JFS2004290

60 Buck, U., Naether, S., & Thali, M. J.: External body documentatiorT e: Virtopsy
Approach: 3D Optical and Radiological Scanning and Reconstruction in Forensic Medi-
cine.CRC Press. 2009a. HD. o.

51 Buck, U., Naether, S., & Thali, M. J.: Virtopsy as a mtdl approach. InThe Vir-

topsy Approach: 3D Optical and Radiological Scanning and Reconstruction in Forensic
Medicine CRC Press. 2009b. 5D. o.
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33 V]iPFHEUD
6iUEDQ OHNpPS] G|WW OiEEHOLQ\RPUyO NpV]tWHWW KiU
D VIHBJW NMMOYpWHOH 5HDOLW\&DSWXUH

$ KIURPGLPHQ]LYV NpSU|J]tWpV DONDOPD]iVI
tJ\OIEQ\RPFVDBIVRNHO*OHWHQ HOKHO\H]NHG
OIEEHOLQ\RP GRNXPHQWIiOiViUD LV FpOV]HU&
PRGHOO LQIRUPDWtYDEE pV SRQWRVDEE D] F
QHP VIHQYHG D IpQ\NpSH] JpS REMHNWtYMpQH

A YPUQ\RPRN pV YpKIURFPEVRABEPVEW GRNXPH
HPHONH®HQW 34 MHR-EELD$ Q\RPVIDNpUW HJ\
GLPHQ]LYV PREHIQBHQHLEHQ OiWKDWMD D] |V
WDO SHGLJ VRNNDO SRQWRVDEE EHFVOpVW W
LUH pV PHFKDQL]PXViUD tJ\ D FVHOHNPpPQ\ IRC
pV WpUEHOL HOKHO\H]JNHGpVH DOY ¥YMLUD \RP
HOHP] V]RIWYHU VHJtWVpJpYHO PHJiOODStWK
SRQWMiUyO pV PLO\HQ VHEHY UpJJ6 O DNSH W KDWH

B23HWUpPWHL ' 8MYVIOQIW = Orthavdtivel dnd tBaditional techniques
in crime scene reconstructiota case study.ILERS.2023. OHIJIMHOHQpY DODWW
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8MYiUL #MéR@WIiWS IRWRIJUDPPHWULD NULPLEWXOGRPWLNI
Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

D] HON|YHWpPV HVIN|]JH D] HON|YHW pV D VpUW
FVHQpVW RNRAN RR]IGYCOMYSRQWMDL LOOHWY
PpQ\ HI\pE SPOIGHIOFVHSS HONHQpPVH YpUHV V
OHW pULQWNH]pVH D YpUQ\RPRN NHOHWNH]¢
GLJ OHKHW Yp WHV]LN DNiU D FVHOHN®pQ\ Kil
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34. V]iPFHEUD
9pUQ\RPRNNDO WHOL KHO\V]tQU O NpV]tWHWW KiUR
D VIHU]W NADWipWHOH 5HDOLW\&DSWXUH




8MYiUL #MéR@WIiWS IRWRIJUDPPHWULD NULPLEWXOGRPWLNI
Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

$ KIURPGLPHQ]LYY PRGHOOHN DONDOPDVDN
HON|YHWHWW E&QFVHOHN PpQURAGIKDOVAPMRQYIPQ
O|YpVL HOYiOWR]iVRN HOKHO\H]NHGpVpE O pV
LUIQ\UD YDODPLQW D QRME YW OUHD G}iapha B POC
KDWiUR]y SiOFiN pV Op]HUHN QpON+O LV UHNR
OHKHWVpJHV YpPJEHPHQHWHOH DPHO\ DQLPiF]

2UYRVV]IDNpUW L pV DQWURSROyYJLDL WHU<OH

+DWyViJL pV LID]ViJeJ\LiERQFR & RARWVDHOWDIONP (
HOV VRUEDQ tUIVEDQ HVHWOHJ QpKiQ\ IpQ\Ny
VXO PHJ D WHOMHVN|U& YL]XiOLV HVHWOHJ

NiQ DONDOPD]RWW HOMiUiV OLYHO PLQG D W
ERQFRRIMQ PHIJYIOWR]LN D KROWWHVW iOODS
OHKHW D KROWWHVWHN ERQFROIViIW PHJHO ]

GRNXPHG@WVQIRFEUD(]iOWPEJIiOODStWiVRN HOO
D VpU+sOpVHN pV HI\HGL MHOOHJ]HWHVVpJHN S
KHW Yp YiOQDN 8J\DQHDNQUHEKRQF RO W B HDW
UHQGHOOHQHYV WHU-+OHWWNUKI URPKQ FHNQ LWV d
PDV]WMiN D PHJIOODStWiVRNDW PiVUpV]W RN
UiFLYV DQ\DJNpQW LV V]JROJiOKDWQDN
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35 V]iPFEUD
+ROWWHVWHNU O NpV]tWHWW KiURPGLPHQ]LYVelPRGHOC
NpV]tWpVpKH] PLQG|VV]H IpQ\NpSUH pV SHUF
D VIHWDMNW IHOYpWHOH 5HDOLW\&DSWXU'
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Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

|[JOHNHGpPVL VIDNpUW L WHU<OHW

|JOHNHGpPVL EDOHVHWHN HOHP]pVH HVHWpPQ H
PPUHWKHO\HV NpSp3BHNi PHEIDDONRPMMED KHW KH
UDM] IRUPIMIiEDQ EiU PDQDSViJ HVJHHHOWHEN
NDPHUIN ~WMiQ W |-\ MDp \O p& IO LY IO @ W H O H
UeOHWUH PHU OHJHV LUIQ\EDQ NpV]*OQHN IHC
V]tQpU O KD DJRQEDQ W|EE Qp] SRQWEYO pV V
EyO NpV]tW+sQN OpJL IHOYpWHOHNHW DROHKH
KiIURPGLPHQ]LYVY PRGHOO PHJDONRWIiViUD +iU
SiQ D OHYHJ E O KDQHP D KHO\V]tQ EHMiUiVD
OHNE O LV NpV]JtWKHW $ KiURPGLPHQ]LYV PR«
FLYNDW LV SYyDGWggErEph JHN D IHO-OHWHN Of
O\HN D KHO\V]tQUDM]RQ FVDN N*O|QE|] YHW-«C
WyN EH $ PRGHOOEHQ WRYIEEi OHKHW VpJ Q\
VpUH DPHO\ QDJ\EDQ PHJN|QQ\tWL D V]IDNYpO

36. V]iPFEUD
(J\ N]JOHNHGpVL EDOHVHW KHO\V]tQpU O 8%$9 VHJtWVp
OHV]WHWW KiURPGLPHQ]LYV PRGHOO NpSt

63 ) R U Whitps://3dsurvey.si/
JHW|OWpV LGHMH
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$UFKHROyYJLDL WHU*OHW

/JHIVHQ V]y DNiU HI\HWOHQ VtU YegymomhanuNRP S (
PIQDN GRNXPHQWiOiViuUyO D IRWRJUDPPHWUL!
KRJ\ D IHOWiUiV DGRWW SLOODQDWIiW HJ\ WH{
UHYpPWHOH]KHW PRGEHD@EHQVUIRRWRM PILYHC
IHOWiUiV VRUIQ D YL]VJIOW REMHNWXP IRO\D
YiOWR]JLN EJ\ Q\RPRQ N|YHWKHW Yp YiOLN D
UHQGNtY«OL UpV]OHWJID]GDJVIJEDQ PHJ UL]KF
(37. V]iPFEWD

37. V]iPFEUD
(J\ iVDWiV DGRWW VWiGLXPiUyO NpV]tWHWW KiURP
D V]HWMNWOYpWHOH 5HDOLW\&DSWXUH
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8MYiUL #MéR@WIiWS IRWRIJUDPPHWULD NULPLEWXOGRPWLNI
Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

eStWpV]HWL pV P&V]DNL VIDNpUW L WHU*OHW

$ KIURPGLPHQ]JLYVY PRGHOODONRWIV XJ\DQFVD
VIDNWHU*OHWHQ (OV GOHJHV HO Q\H D QDJ\IF
UpYpQ UHQGNtY*O SRQWRWHKN RPGLHRMMKMHWYN R
NXV VIHUHSHW MiWV]LN D EDOHVHWL KHO\V]t(
VRUIQ DKRO PLQGHQ UpV]J]OHWUH NLWHUMHG
JUDPPHWULD OHKHW VpJHW Q\~-MW WRYIEEIi D]
rekonstrukcy MiUD pV N O|QE|] V]JHPSRQWRN V]HULC
OyJLD DONDOPDV D KHO\V]tQL YIiOWR]iIVRN UH
O\HN NXOFVIRQWRVViIiJ~DN OHKHWQHN DGRW\
DPHQQ\LEHQ HJ\ DGRWW KHO\V]tQQRBPGLEBHRQDLY
PRGHOOHN D]JRNRQ WHWWHQ pUKHW N WRYIE
SHULYGXVY DODWW EHN|YHWNH]HWW YiOWR]iVF
WRJUDPPHWULDL PRGHOOHN PHJIHOHO HQ NL|
DQQDN LQWHUBBH@WFHWUMVWW YNDQV D NLDODNtV
GRNXPHQWIiFLYVY PyGV]HU REMHNWLtY pV WXGRI

JLILNXV VIDNpUW L WHU<OHW

$ KHO\W]JtQHNU O NpV]tWHWW KiURPGLPHQI]LY\
V]iPiUD LV VHJtWVpPJHW Q\WNRUWKDRKWUGHDN V Bt
XJ\DQLV V]LPXOiOKDWyY D JUDYLWIiFLy pV HJ\pl
MHNWXPRNKR] SHGLJ SRQWRYV W|PHJ UHQGHO
MHNWXPRN WHWV] OHJHV VHEHVVpJJHO PR]JC
HU KDWiV P QUWKHMMHRLDODSMiW D XHrRrksxy UL DL
WLNDL VIHPSRQWEYO UHOHYiQV REMHNWXPUY
NRPSOH[HEE PYGV]JHUHNNHO W|UWpPQLN D IL]L
SRQWRVDEEDQ UHNRQVWUXiOKDWYyiagy &VHOH
ERUN|UsOPPQ\HN N|[]|WW YpJ]HWWL B®L PR\ W AL
YPJUHKDMWKDWYYi LOOHS8WH i PHFPUXOKE DANEKEHMNY Y
N|]JWW YiODV] DGKDWy RO\DQ NpUGPVHNUH K
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ILJILNDL HU KDWiViUD LOOHWYH PLO\HQ SR]tF
WXP D KHO\W]tQHQ WDOiOW iOODSRWIED

38 V]iPFEUD
9LUWEIBXVDO KiURPGLPHQ]LYV WpUEHQ YDOyV IL]LND
HVpVW PRGHOOH] NtVPUOHWHN NpSHL
@V]HU] N VDMiW IHOYpWHOH 8QLW\
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8MYiUL #MéR@WIiWS IRWRIJUDPPHWULD NULPLEWXOGRPWLNI
Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

,QWHUDNWtY NJUQ\H]JHW pV YLUWXiOLV YDOYyVi

$ KIURPGLPHQ]JLYVY PRGHOO QHP FVXSiQ, HJ\
PLQGHQ t]pEHQ PHJYL]VJiOKDWY IRWYyUHDOLYV
IHMO GpVpYHO HJ\UH W|EE pV W|EE LQWHUDNYV
OHJ\HQ V]y DNiU KHO\V]tQL IpQ\NpSIHOYpWHC
DQ\DJPDUDGYiQ\RN MNIOHP NPIFTGROY G H L]V Ji
PpQ\HLU O $ N|UQ\H]JHW LQWHUDNWLtYYi WHKF
|Qi0O0Yy KiIURPGLPHQ]JLYV NpSHLQHN LQWHJUIOI
PR]JDWKDWYYi YIiOQDN WHWV] OHJHV V]|JE O
PStWKHWpWW IDHUHGPpPQ\HN iOWDO UHNRQVWL
WHKiW D KHO\V]tQ GLJLWIiOLV PiVIEDQ WHNLQV
JHWW PHQHWpPW (JHN D PRGHOOHN SHGLJ QH
PHJ KDQHP DNiU YLUWXiOLV YDIDOy¥\JVHRPpOH
MeN YDJ\ MiUKDWMXN NJUEH D KHO\V]tQW PLC

QiGN
&VHOHNPPQ\HN PRGHOOH]pVH

%iU LJHQ NRPSOH[ IRO\DPDW EL]JRQ\RV LQGRN
EDQ NLHPHOW E&QFVHOHNPpPQ\HN HY]®HN BGtp
OLN D PHJKDWIiUR]y PR]]JDQDWRN KiURPGLPHQ]
WpQ UHNRQVWUXNFLYMiUD $] DQLPiOW FVHO|
PVIJUHYPWHOHNUH WiPDV]JNRGLN D KHO\V]tQ iC
ViW ILJ\HOHPEH YpY&8 HM BHKHW@PEMW YDOYy
N|Q\YHW PXWDW EH DPHO\ QDJ\EDQ HO VHJtW
PLQW D YpOW HVHPpPpQ\HN PHJpUWpPVpW pV LQW

®Sieterth,7 'RED\ E $IIROWHU 5 (EHUW / $ WRROER]
crime scene reconstructions in virtual realfgrensic Science Internatior2019. 16. o.
) R U Witps://da.org/10.1016/j.forsciint.2019.110006
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YHOKDV]QiOiV HJ\pE EL]JRQ\tWiVL FVHOHNPpPQ\F

$ NeO|QE|] REMHNWXPRNUYOW W] KPYRRIENB HQ N
GHOOHN KDV]QiODWD D M|Y EHQ FpOV]HU& pV
PXWDWiV LOOHWYH V]HPpO\ YDJ\ WiUJ\ NLYiC
UpV]W VRNNDO W|EE LQIRUPIFLYW KRU®&R]QDN
V VRUEDQ \@DM\WNY B QH/MHWHEQ\OLN D UpV]W Y
YDJ\ D OHIRJODOW KLWHOHVHQ FVRPDJROW
iOOy EEQMHOHN ILILNDL MHOHQOpPWpW

$ ELJRQ\tWiVL NtVPUOHW PHVWHUVpPJHVHQ O
UHVL D YiGKRUMMDPDGRBRWW FVHOHNPpQ\ D PHJK
EHQ PYyGRQ pV N|Ue«OPpQ\H N-eNAbiyakivia®ahday-| U W p
J\DNUDEEDQ V~O\RV N|]-WL EDOHVHWHN HVHVW
EDQ YDOYVXO PHJ $ KiURPGLPHQ]LbjekiuigkU Y D
(SPOGIMIP&YHN J\DORJRVRN HUHGHWL SRJtFL:
D] DGRWW N|UQ\H]HMWAN MBDp FLHDi NRVViJ IpQ\IRU
PXOiFLYMD DNiU OHKHW Yp WHV]L D] LO\HQ OiV
WDWiViW $ PyGV]HU HO Q\H KRJ\ QHP LJpQ\O
J\DN HJ\sWWHV ILJLNDL MHOHQOpWpPW HNDODPI
OHWL OH]iUiIVRN DPHO\HN IRUJDOPL DNDGIiO\F

%tUyViJL IHOKDV]QiOiV

$ EtUyMRLQW D E<QWHW HOMiUiV VRUIQ NHOHW
YpJIHOKDY¥MRIOYMIU V]iPRV SUREOPpPPIED *WN|]L
UiVL FVHOHNPpPQ\WN BWBGP PO HBLRMN XPHQW X P R
UiQ (J\ EHMIUKDWY KiURPGLPHQ]LYV PRGHOO
OHMHJ\] N|JQ\YEHQ IRJODOWDN PHJpUWpPVpW L
QHP MiUWDN D] DGRWW KHO\V]tQHQ 1HP EHV]
VItXiOLV YDOyViJ VIHPsYHJ VHJtWVpJpYHO IL]L!
OHWYH DEED LQWHJUiOKDWYDQ PHIJMHOHQKH
IHOWiUW |VV]HI*JJpVHN D U|J][tWHWW Q\RPRN
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8MYiUL #MéR@WIiWS IRWRIJUDPPHWULD NULPLEWXOGRPWLNI
Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

NHOHWNH]JHWW VI|DNpUWLQWHIEERQ W PVBREH Y
EIUPHO\ UHOHYiIQV FVHOHNPpPQ\ $] HGGLJL J\L
EtUyViJ MHOHQOHJL HVIN|]IHOV]HUHOWVpJH H
GLPHQ]JLYVY PRGHOOHN LOOHWYH D] D]JRN VHJ
megjelHQtWpVpUH EHPXWDWIiViUD

2NWDWiVL IHOKDV]QiOiV

$ KIURPGLPHQ]Ly® PREBOQHMNIU HIJ\ NRPSOH\
V]tQU O NLVHEE REMHNWXRURDQ W RID WM H W\M W
WXP SRQWRYV IRWYUHDOLV]WLSKNWAU X B E D QHKQ
KDWYN IHO RNWDWiVL FpPORNUD (J\ NRPSOHW)
PHQJLYV PiVD IHOKDV]QiOKDWY DNiU E&Qe+J\L
Vi¥H]JHW N NpS]pVH VRUIQ KLV]JHQ HUHGHWL

JIWKHW ITHMOHYQWHRQ BRONRGiVW $ WDSDV]W
ViJL pV LJD]ViJeJ\L ERQFROiIVRN VRUiIQ NpV]-O!
PD]KDWyN D] LJD]ViJsJ\L RUYRVWDQ RNWDWiVi

% &Q+J\L Q\LOYiQWDUWIVED YpWHO

$ KiURPGLPHQ]LYV NpSU|[J]tWpV ERBOUH OOy
KDV]QiOiVD HJ\HO UH WXGRPiQ\RV IDQWDV]WL
WHO MHOHQOHJ SLOODQDWV]HU& KLV]JHQ HJ
LIJIpQ\OL FVXSiQ D U|J]tWpVpKH] SHGLJ D Q\LO"
ODWODQViJD V]iNKPWHWHOHKRJI\ D Q\LOYiQWD!
SHUFHNLJ PR]GXODWODQXO «OM|Q D IHQWLH?
NpSHVY DKRJ\ D] VHP KRJ\ D Q\LOYiQWDUWiVE
O\HQ NpSU|[J]tWpVL HOMiUIVVDO S H UFMHN]JKW NW
XJ\DQ IRWRJUDPPHWULDL WHFKQLNiIN DPHO\H
URPGLPHQ]LYV NpSU|J]tWpVUH iP H]JHN NRPSO
V]HU |VV]HKDQJROW P&N|GpVpPW LIpQ\OLN $]
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DNiU V]i] NDPHUIW WPPWINORDLyNRSWRIUW UH
NtYeO N|OWVpJHVHN pSSHQ H]pUW QHP WHUM
KDV]QiOMD H]JHNHW QpKiQ\ BUVHPHSHBINBKO L]iO
PHJIiOODStWiVD KRJ\ HJ\ KIURPGLPHQ]JLYV NpS
D NpWGLPHQJLYV IHOY pWHGH MK} pNUAS HDJWH Op
NJOWVpJHV HV]N|]INHW pV NRPSOH[ WHEKQLNi|
YPWROIQ PpJ V]iPRV NWDWiVW LIpQ\HO

39. V]iPHEUD
(VSHU /LJKW&DJH IRWRJUDPPHWULDL NDPHUD

S /HLSQHU $ 2EHUWRYi = M:,HdikeX W K Siébert, K 3BD mug
shot £3D head models from photogrammetry for forensic identificafi@nensic Science
International?019/300. 612. o.

) R U Witps://doi.org/10.1016/j.forsciint.2019.04.015

66 Leipner, A., Baumesiter, R., Thali, M. J., Braun, M., Dobler, E. & Ebert, L. C.: Multi
camera system for 3D forensic documentatiearensic Sience Internationa, 2016/261
123128. o.

) R U Whitp's://doi.org/10.1016/j.forsciint.2016.02.003

57 ) R U Whitps://commons.wikimedia.org/wiki/File:Esper_LightCage_photogram-
metry_camera_rig.jpg

/IHW|OWpV LGHMH
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8MYiUL #MéR@WIiWS IRWRIJUDPPHWULD NULPLEWXOGRPWLNI
Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

JRWRJUDPPHWULD ~WMiQ WIUWpPQ KiIiURPGLPH:
nen

%iIUPLO\HQ REMHNWXOXUIWOKIURPGLPHQ]LYV PR
KR] KRJ\ D PRGHOO VNIiOi]KDWy OHJ\HQ LOO
objektumokonPpUpVHNHW OHKHVYHOQVHRIGE | REMHNW
JHWPpEH KLWHOHVtWHWW P.pMindéVihdg!| sy ENHHQO C
FpPOV]HU& OHJDOIEE NpW HJ\PiVUD PHU OHJH)
DONDOPD]QL PLYHO PLQpPO W|EE LOOHWYH D
O\HINHG OpSWpN DODSMiIiQ VNIiIOIiI]]XN D PRGHO
VHN YpJH]KHW N PDMGQ\DEWEU EIiUPHO\ L

+ROWWHVWHN KiURPGLPHQ]LYV U|J]tWpVH

+ROWWHVWHN KiURPGLPHQ]JLYV U|J]tWpVpUH N
ODSRWXNEDQ D KHO\W]tQHQ LOOHWYH ERQFV

(J\ KHO\V]tQHQ D NpSU|J]tWpV PYyGMiW EHIRC
hoOWWHVW pV D NJUQ\HJHWpEHQ OpY REMHNW,
JHWH YDODPLQW D KROWWHVW PHJIN|J]HOtWKH
]JtWpVKH] FVDN DEEDQ D] HVHWEHQ OiVVXQN KEF
D KROWWHVW N|UQ\H]HWR EHQY HHOKHOWRNMBN
]Jliviw PHJVHPPLVeOpVpW YDJ\ D] DQ\DJPDUDG

(O V]|U LV HO NHOO G|QWHQL KRJ\ D KROW\
HUHGHWL KHO\]JHWpEHQ YDJ\ HOPR]GtWiVD XW
iIOODSRWIHEDNQNDRI QN WRYIEEI -B aWoltt&sRel\ H Ot
OV IHOPQHN U|J]tWpVH YDJ\ V]*NVpJ*QN YDQ
NpSpUH LV $ KROWWHVW HOPR]GtWiVD XWiQ [
NpV]JtWHWW ' IHOYpWHOHN DDWHW YK P \L]GIOIHVQV
VIH tJ\ NeO|]Q PRGHOOHNNpPQW NH]HOHQG N

JPQ\NpSH]KHW+«QN WHUPpPpV]JHWHYV PHJYLOIiJtW
YLOiIJtWiV IpQ\HL PHOOHWW KDV]QIiOKDWXQN
kut is.
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$PHQQ\LEHQ D KROWW HW W B H® HM UCIQRIR KB
PDJDVVIiJEYyO YDJ\LV D WDODM VtNMiWyO V]iF
- f f pPYHONPV]tWHQL D IHOYpWHOHNHW R
OHQFVpMH D WHVW N|1p.59 RRQEAMD KR O W \@ i M WQ
MiUiVD N|]JEHQ PLQGHQ PDJDVVIiJEyO HOHJHQC
UHNRQVWUXNFLYKR] eUGHPHVY WRYIEEi EHIpQ
OHWHNUH tJR W] yKWRD pAWNDWMBL N|J|WWL WHU-
UsOHWUH pV D WDOSDN WHU+OHWpUH 7RYIEEL
V]tWKHW+QN D] DUFUyO pV D IHMU O D VpU+Op
WiVUD DONDO R GNKHIVIRN UOBRNKIWY IO KHIHNU O

40. V]iPHEUD
+ROWWHVW KiURPGLPHQ]LYV IRWRJUDPPHWULDL U|J]tW)
NpV]tWpV KHO\pW pV LUIQ\XOWViJiWw MHO|
D V]HWMNW IHOYpWHOH 5HDOLW\&DSWXU'}
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8MYiUL #MéR@WIiWS IRWRIJUDPPHWULD NULPLEWXOGRPWLNI
Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

Amennyiben a holttestnell i UKDW $ ]NO G4RO\LV pJ VDUNIE
PHOOHWW IHNV]LN D IPQ\NpSHN NpV]tWpVpU|
QHP HJ\ WHOMHV N|U FVXSiQ HJ\ IpON|U YDJ\
OHJIRQWRODQGY OHKHW WRYIEEi D KROWWHVYV
KHO\HQ WILYWW&@&OH]pVH DKRO VHPPL VHP DND
EHMiUIVIW

%YRQFWHUHPEHQ LGHIOLV IHOWpWHOHN DGy
IpPQ\YLV]RQ\RN PHJIHOHO HN D KROWWHVW OH
KDWy pV V]*NVpJ HVHWpQ PR]JDWKDWy

A javasolt IpPQ\NpSH]pVL EHIOOtWiVRN QERJ\OiWy
PP D] DGRWW J\~-MWyWiYROViIiJ PHOOHWW NH:¢
HONHU*OpVpKH] V YDJ\ U|YLGHEE -N}]JHSHV
D PHIJYLOIJtWIiV 1+JJYpQ\pEHQ D OMIDAR QP QY PU |y
NHQ\VpJ ;62 V] NVpJ HVHWpPQ YDNX DONDOP

+ROWWHVW HVHWpPQ HJ\ My PLQ VpJ& KiURPG
OHJDOIEE IHOYpPWHOUH YDQ V]*NV@IXO WHEEp
IHOYpWHOW NpV]tWHQL PHUWJHIHOHWRQ IR \E H
PXQND pV LG PHQQ\LVpJH PiU QHP EHIRO\iIVRC
VpJpW (J\HWOHQ KROWWHVW IRWyY]liVIiUD OHJI

$ NpSU|J]tWpV PHINH]GpVH HO WW pUGHPHYV
N[]W KHO\HWHY & KRIYWWOHQ N|JHOpEH RO\ PyC
D NpSVRUR]DW PLQpO W|EE NpSpQ VIHUHSHOM

+HO\V]tQHN KiURPGLPHQ]LYV U|J]tWpVH

$ KHO\V4PQ®OW UHQGV]HULQW QDJ\ NLWHUMHGPp
jektumok +KiURPGLPHQ]LYV U|[J]tDHN\RHE B N O KQ\WLWD
LJpQ\OL D OHJQDJ\REE UXW L Qaly pbiekNifruS @@ H N |
GiXKOROWWHVW WiUJ\ Q\RP MyO N|UsOKDWiUI
HJ\ KHO\V]tQHQ D GRNXPHQWiODQGyY WpU EHO\
OyMiQ OpEE&MQEIN WiUJ\DN N[]|[WW J\DNUDQ V
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SH]*QN pV VRNV]RU D UHOHYiQV UpV]HN QHKH
OiOKBWONIXDIUHFFVHQpPY HJ\ V]pN +O IHO+<OHV
V]tQ EHMIiUIVD pV GRNXPHQW OV LY W\R]y i@\ H RINGR
KRJ\ D NpSVRUR]DW HONpV]tWpVH N|JEHQ D Wi
IRUPiIMD PHJYiIiOWR]LN HOPR]GXO HJ\ V]pN [V
PL PDJXQN LV Q\RPRNDW K D $\KD@jyparods, Babad X Q N
IHO*OHWHQ YBW|jDYWpVSVNRO\ PYyGRQ NHOO WH
OHKHW OHJNHYpVEpP YIOWR]JWDVVXQN D KHO\V
LUIQ\ED KDODGYD IpQ\NpSH]]*QN V]JLQWH YplJL
V]tQ PLQGHQ UHOHYiQV IHO+O MKW WDWpU Bl N R
SRQWRNUD YDOy YLVV]DW p-UH@W UMp UKD I \Y pPUH
GRNXPHQWiOiVD NLPDUDGW pV KD QHP W|UW|
D] DGRWW WpUUpV]HQ +D D NLPDUDGW UpV]W
N|WQL~ BLNFRIWEN OiQFRODWIED DNNRU D NpV
UHO KDV]QRVtWKDWyYN PDMG D PRGHOODONRW

.sOWpUL KHO\V]JtQHN

$ NeOWpUL KHO\V]tQHN iOOtWMiN D] HPEHUW D
PHJYLOiIJtWiV D] HU V QDSV-W@VDNRQW WDNEW R
V]yUW PHJYLOiJtWiViQ iW D V]*UN+OHWL pV pM
VNiOiQ YIiOWR]KDW 1DJ\ WHU*OHWHN HVHWPQ
DWW pMV]DND D NpSVRUR]DW HONpV]tWpVpQH
sokszorHJ\ YDNX YDJ\ OiPSD VHJtWVpJpYHO QHP
UpV]W PHJYLOiJtWDQL ,WW V]HPEHVsOKHW-+QN
V]pO FVDSDGpN DPHO\HN HU VHQ EHIRO\iVR
KHWLN D NpSU|J]tWpV IRO\DPDWIiW

1DJ\ NLWHF 0 WPV EKWORE HIQ BNND WIWBDED QW iV F
N|JOHNHGpVL EDOHVHWHN HVHWpEHQ tH/IHH pv
W|UWpPQ OpJL IHOYpWHON W N@DH R WRUKNL \ER B
NDPHUINNDO IHOV]JHUHOWHN (]HQ B NBIO/HM]PH
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8MYiUL #MéR@WIiWS IRWRIJUDPPHWULD NULPLEWXOGRPWLNI
Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

DODFVRQ\DEE IHOERQWiV~ J\HQJpEE PLQ VpJ
W Yp LOOHWYH WHOMHVHQ DXWRPDWLNXV EH
W|P|UItWHWW IIMOIRUPIWXP ~ -3* ULWNIQ D]F
IRUPIWXP~ NpSHNHW] DNFIEWNHBDAHHUIN HO Q\H &k
V]| J& REMHNWtY*NNHO OpJLIHOYpWHOHN HVH
NpV]ItWHQHN yULiIVL PpO\VpIJpOHVVpPJI& NpSHNH
VRN KDV]QiODWD PHOOHWW LV UHQG\WG\WH]QW
nek. Az UAV-N VHJIJtWVpJpYHO YpJJHWW OpJL IpQ\Np
VDQ NHOO EHMIUQL D WHU+*OHW H¥milyeH thaN HO O
JDVVIJEDQ pV PLO\HQ ~WYRQDORQ YH]JHWM+N

QDORQ RO\DQ J\DNRPEMNHWONNVR® HRQ\NKR J\ I
WpNEHQ iIWIHGMHQHN HJ\PiVVDO 1HP My LOO|
D NDPHUD D WDODMIHOV]tQUH PHU OHJHVHQ N
VIHU& D NDPHUIW D PSP COHHXBPVW\J | HHQp & | Q
haszQiOQL $] ~WHNRQPRJtAROIYMIEYO W|EE IHOYpW
NDPHU-PIFILUIQ\RNED W|UWpQ IRUJDWIVIYDO

VItQHQ WDOIOKDWY QDS prOERSRIE MW N WHKWR ¢ D &'t
EHUHS-OQL pV IHOV]tQHLW RPQQMMKEIRBAJIC RN X P\
QiIQN N|UEH 7HKiW HJ\ Ki]DW W|EE PDJDVVIJE
~J\ KRJ\ D NDPHUD PLQGLJ D Ki] N|[]JpSSRQWMD
D N O|QE|] PDJDVVIJRNEDQ HOHJHQG V]iP~ 1
YpWHOHN HW HRILO Cb N & Q \LNE HN@ PH WBi$9iOWDO N
JLIHOYPWHOHNHW V]JHUHWQpPQN |[VV]HN|WQL D
]JIDWRNNDO ~J\ JRQGRVNRGQ{tWNEBDOHDHWYON R
UHOHYiIQV REMHNWXPKR] pV N|]BHKQpMN ONYPQ W
PYGRQ KRJ\ D OpJL pV I|OGL IHOYPWHOHN HJ'
NpSHVHN OHV]* QN HJ\HWOHQ IRWYOIQFED RO
kat.

.sOWpUL KHO\V]tQHQ D I|OGL IHOYpPWHOHN X.
VDO NpV][t ¢KEBEMWPNWHPHIWHUYH]QL D] ~-WYRQDO
DIW KRJ\ QH PDUDGMDQDN NL WHU*OHWHN p\
VIHU NHOOMHQ YLVV]DWpU®I\HNH URIQJY BHHO U K
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HVHWOHJHVHQ PHJY Sp\W0RR MWW EPQOHNMS] G|
EHOLQ\RPDLQN LV GRNXPHQWiOiVUD NHU<OM
DUUD KRJ\ D] HJ\PiVW N|YHW IHOYpWHOHN N
PiVVDO )RO\DPDWRVDQ FpOV]HU& YiOWR]WDW
VIW G OpVEHSh®WOPQWDQL D] HOGXJRWW QHK
(SPOGNXDQE|] REMHNWXPRN DOi P|Jp pV I|Op
VRUR]DW IRO\DPDWRVViJD QH VIDNDGMRQ PHJ

$ NeOWpUL KHO\V]tQL NpSHN HONpPV]tWpVH \
DUUD KRJW@HOMpW+O]RWWDQ VRN IHOYpWHO\
NXPHQWIiFLYyUD LUUHIOLVDQ KRVV]~ LG W %iU
D IHOYpPWHOHN V]iPiVERQ\RBH]PDOL]iOQL (] O
EHQ ~J\ pUKHW HO KD D] LUUH®HYDJ VR  UdypS
EHQ AOHWDSRJDWYD  GRNXPHQWiIOMXN pV FV
OHYiQV N|USPEKROMWMWHVW Q\RPRN HOYiOWR:
QDJ\REE UpV]OHWHVVpJIHO

OHWULNXV PpU HVIN|] J\DQiQW pUGHPHV OHJ
gesmpU OpFHW YDJ\ PpU V]IDODJRW KHO\H]QL D
RO\DQ KHO\UH DKRO D PpU HV]N|] VHPPLO\H:
RO\ PyGRQ KRJ\ D PpU HV]N|] D NpSVRUR]DW F
1DJ\REE PDJDVVIJEyO NpVHWHWW © pULHWONY |V
PD]iVD KHO\HWW FpOV]HU& OHKHW QpKiQ\ RO\
YROViJ SRQWRV Op]HUHV WiYROViJPpU YHO V
MyO OiWKDWYN D PRGHOOHQ (EEHQ D] HVHWE
IHOYHWAN PEOoHMiQ W UWpPQKHW

%HOWpPUL KHO\V]tQHN

$ EHOWpUL KHO\V]tQHN D N*OWpULHNNHO V]HF
VHEEHN pV MyO EHKDWIUROKDWYN .HYHVHEE
IDNWRUUDO WDOIONR]JKDWXQN 6RNNDIDNHY p\
VRN LOOHWYH MHOOHP] HQ WDOIOXQN PHVWLI
HI\HV KHO\LVpJHNEHQ D IpQ\IRUUIVRN KLiQ\iE
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Q\RVDQ PHIJDODSR]RWW PyGV]HUHN IpQ\NpSH] JpS VHJt\

VDMiIW IpQ\HLQNNHO OiPSiYDO YDJ\ YDNXYDO
JIWKDWYN PLQW D.NeOWpUL KHO\V]JtQHN

$ EHOWpUL KHO\V]tQHN D IDODN iOWDO VRNN
NeOWpUL KHO\V]tQ tJ\ NJQQ\HQ pV MyO EHKD
PHO\ KHO\LVpJHNHW V]JHUHWQPQN UHNRQVWU?>
IRO\DPDW HOHMpQ Héest| @W KWW WHOIMBV E
URPGLPHQ]yV UHNRQVWU-XINFUXNEDD DDJUN BGDHIX
JHN U|J]tWpVH

%HOWpPUEHQ FVDN ULWMIDOQDRDOPW]PW® 8$9H
RO\DQ pS*OHWHN EHOVHMpPEHQ OHKIeMKkkeli V]eN
rendelkeznek SpOGIRAWIUDN KDQJiIiURN YDJ\ PHJN
O\HQ RNQIiO IRJYD QWM|E EH \MNSRIQWE B IHWW |V
RPORWW pS*OHWHN VXJiU]iV ITHUW JpVYHV]pO
zal, hogy az UAYN UR W R UWMDWilOWWWB GO plJPR]JiV V]&N E|
PHIYIOWR]JWDWMD D N*O|QE|] REMHMNWXPHRNU K
W|UWpQ DONDOPD]KDWyYViIiJD NRUOIWR]RWW

$ EHOWpUL KHO\WV]tQHN D N OWpULHNKH] KDV
GyN pUGHPHV HO UH PAMIWWYREDDLWD & HBEH WV
*J\HOQL NHOO DUUD KRJ\ D] HJ\PiVW N|YHW
IHGMHQHN HJ\PiVVDO )RO\DPDWRVDQ FpOV]HI
MiW HOIRUGXOiVIW G OpVV]|JpW pV EHSLOO
I pUKHWWKreKHO NiXCO QE|] REMHNWXPRN DOi P|Jg
GRQ KRJ\' D NpSVRUR]DW IRO\DPDWRVYViIJD QH
KHWQHN D QDJ\ KRPRJpQ IHO*OHWHN HOV VR
IHO*OHWHN N+*O|Q|VHQ WiJDV JPDNI WHERNQ R WIH
,O\HQ HVHWHNEHQ D IHMHJHWEHQ IRJODC

$ EHOWpUL KHO\D]INOQOMWPULHNQPO MHMHNR]
YO NRPSOH[ JHRPHWULIYDO UHQGHONH]KHWQ
WXPRW WDOIiOKDPUWWK N OMNSGSHQKHIO\WV]tQHN HVH
DUUD KRJ\ QH NpV]tWV«QN W~O]J]RWWDQ VRN I
NXPHQWIiIFLYyUD LUUHIOLVDQ KRVV]~ LG W %iU
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D IHOYpWH@BNJDJOREE HJ\ GLV]NWpEHy@KeO \LVp.
]*OQN -EDQ PD[LPDOL]iOQL

OHWULNXV PpU HV]N|] J\DQiQW pUGHPHV NpW
OpFHW YDJ\ PpU V]IDODJRW KHO\H]QL D KHO\
KHO\UH DKRO D PpU HV]N|] VHPPLO\HQ IRQWR
don,hoJ\ D PpU HV]N|] D NpSVRUR]DW PLQpO W|E!

7pUIRJDWL Q\RPRN KiURPGLPHQ]LYV U|J]tWpVH

$PtJ D WpUIRJBWHG@ORPRMQ JLSV] YDJ\ ¥]LOLN
NJWHOH] HQ PHIJPLQWIi]DQGYN DGGLJ D KiURP(
SXVIWHQpNEtW HVIN|INpQW WHNLQWKHW EP R
D PHIJPLQWIi]iV VRUIQ IRNR]JRWWDQ IHQQiOO D
V]pOSHOGIXEDQ ILQRP SRUEDQ OHNpPS] G|WW ¢
GHQNpPSS pUGHPHV IRQWROyYUD XMQQLIRQY@DUW
PHWULD ~WMiQ W|UWpQ KiURPGLPHQ]LYV UHN

$ WpUIRJDWL Q\RPRN KiURPGLPHQ]LYV NpSU|
KHW KD D]JRN MyO KR]JilpUKHW KHO\HQ WDOI
WpUIRJDWL Q\RP DQQiO HJD/QHWI|SEEHH WY SR
NLKtYiVW D] HIpV]HQ DSUy PpUHW& HV]N|]Q\RP
NXPHQWIiOiViKR] QDJ\ OHNpSH]pV& REMHNWtY
VpJIHV

(J\ NHUpPpNQ\RP OJiEEHOLQ\RP YDJ\ HIHNNHO
HVHWPpPEHQDFPOVWHVEJIE& REMHNWtYHW KDV]QiC
YIiEEi HJ\ HU V IpPLQWiPSDOYIpQ\W EtaWdRVtWy
VINMiYDO V]LQWH SiUKX]DPRV DODFVRQ\ EHH'
HJ\HV IHOYpPWHOHNHQ OiWKDW\MDY i$ R\ PDY &
OylpQ\ KHO\HWW YDNX LV DONDOPD]KDWyY V E
PDMG NL RO\DQ UpV]OHWJD]GDJVIiJEDQ D Q\RH
URPGLPHQ]LYVY UHNRQVWUXNFLY HWW O [¢JJHV
pV DQQDN PHJYIMOVBUMVBQ/ YROWR]JWDWKDWyY $
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N|JU-OMiIiUKDWY ~J\ pUGHPHY NpW N<O|QE]|] PD
MiWyO V]JiPtWRWW NpW N-OVQEDNNMW[IWHQLa D IF
NHW RO\ PYGRQ KRJ\ D NDPHUD OHQFVpMH D (
Q\RP N|UOMiUiIVD N|]JEHQ PLQGNpW PDJDVVIJE
WHQL D SRQWRYV UHNRQVWUXNFLYKR] $ QDJ\P
iMD MHOOHP] RRSIOHHY p PE@Q@W HJ\ KROWWHVW JlI
V]*NVpJHV KiURP PDJDVVIJEYyO KIiURP N<O|QE]
E|]] NpSVRUR]DWRW NpV]tWHQL D Q\RPUyYO

$ QDIJ\PpUHW& Q\RPRN HVHWpQ MDYDVROW |
OiWyV]|J& REMBMNWELZEdW J\~-MWYyWiYROViIJ PHOO
YLG ]JiULG D EHPR]J]GXOiIVRN HONHU*OpVpKH]
V]&N UHNHV]pUWPANHJIYLOIJtWIiV 1«JJYpPQ\pEHQ LC
JHSHVHQ PDJDV IpQ\pU]JpNHQWPNVpPI2HVHWpPQ
NDOPD]iVD

.LVPpUHW& WpUIBFOBNIX@RPIRNHV]IN|]Q\RPRN
WpVL Q\RPRN HVHWPEHQ D] HOMIiIUIV DQQ\LE
KRJ\ QDJ\ O HHMWpEKIMWWAH OO HRE M B NPVDINBIRV NHO C
(QQHN VHItWVpJpYHO NHKIGOA YH{L @D\ REHEN QIH]\d
+NpV]tWKHWMeN HO D IRWYVRUR]DWRW EJ\ D]
YIiOLN N|JHOHEE NHOO PHQQ*QN D Q\RPKR] F
D] pOHVY WDUWRPIQ\ PpO\WpJH OLQpPO QDJ\REE
MHNWQNVO DI&NHEEpP YIOLN D] pOHV WDUWRPIQ\
OHNpSH]pV& iP U|YLG~J\QWMWRDPHMWEMOWIV}|J& PD
RSWLNiW KDV]QiOQL GH PHJIRQWRODQGY D N
WHOHIRQRN QDJ\ PpO\VpIJpOHVV& JIHDWNER]WRY
PYGMiQDN KDV]QiODWD LV $ PpO\VpJpOHVVpJ
NHV]pUWpPpNHW NHOO YiIiODV]I]WDQXQN $ V]&N U
IpQ\ PHQQ\LVpIJpW $ PHJIHOHO HQ U|YLG JiULC
PHJYLOIJtWIiV pUGWR pEHR@ RN VWPOHIWMAPEHQ PLQGI
alkalmazni.

$ NLVPpUHW& Q\RPRN HVHWpPQ MDYDVROW Ip!
VIHULQW QDJ\OiWyV]|J& PDNURREMHNWLtY a
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PHOOHWW NHOO HQ U|YLG ]JiULG D EHFRI\GK|OI
YLGHEE V]&N UHNHM/PHNYNOIIJtWIV [+JJYpQ\p
ODJ DODFVRQ\ IpQ\pU]{pNH@DWNpX DOGRDOPD]iVD
J\REE D PDNURREMHNWS yOXB¢HMWPWiIiYRQQIID V]
NHEE UHNHV]pUWDpPN piL G QRDY JQOLOMEB P YD V|

%iIUPLO\HQ PpUHW& Q\RPUYO OHJ\HQ LV V]y
HO WW pUGHPHY GHUpNV]|J& PHWULNXYV PpU H!
N|[JHOpEH RO\ PYGRQ KRJ\ D PpU HV]IN|] D NpS
szerepeljen.

FotogrammeWULDL VIRIWYHUHYV UHNRQVWUXNFLY

$ QpSV]HU& IRWRJUDPPHWULDL V]JRIWYHUHN D
VDMiWtWKDWy $EEDQ D] HVHWEHQ D]JRQEDQ
NpOHWHV WRYIEEL XWyPXQNiUD PDQXiOLV Nj
LIJD]tWDV YDODPLQW D PRGHOOHN WLV]WtWiVil
YHUHV IRWRJUDPPHWULDL UHNRQVWUXNFLY [
,O\HQ IHODGDWUD LJpQ\EH YHKHW V]DNpUWH
1HP]JHWL 6]DNpUW L pV .XW R \Wigpjajied Rupkibar) H Q C
FPOV]HU& LVPHUQL D IRO\DPDW HJ\HV OpSpVH
FLYy OpSpVHLQHN LVPHUHWH HO VHJtWKHWL D

$ SLDFRQ V]iPRV IRWRJUD P P3\E2skeDalapigR | W Y
W HQ NpW FVRSRDWEODSRWRO KRWMXN PRGHO!
yMiKR] V]*NVpJHV IHOGROJR]iV KRO W|UWPpPQLN

68 Rahaman, HChampion E., & Bekele, M. From photo to 3D to mixed reality: A comp-
lete workflow for cultural heritage visualisation and experiemigital Applications in
Archaeology and Cultural Herita@®19. e00102.

) R U Witpsf/doi.org/10.1016/j.daach.2019.e00102

59 Kingsland, K.: Comparative analysis of digital photogrammetry software for cultural
heritage Digital Applications in Archaeology and Cultural Herita2@2Q e00157.

) R U Witps://doi.org/10.1016/j.daach.2020.e00157

209


https://doi.org/10.1016/j.daach.2019.e00102
https://doi.org/10.1016/j.daach.2020.e00157

8MYiUL #MéR@WIiWS IRWRIJUDPPHWULD NULPLEWXOGRPWLNI
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YHUHN WDUWR]QDN DPHO\HN D V]RIWYHUW IX
QiOMiN D PRGHOOHNS P 6 GROGRMUY, iAgRIft Me-
WDVKDSH (JHN KiWUiQ\D KRJ\ P&N|GpVeNK]|] F
yNiUW\D V]eNVpJHV $ PiVLN FVRSRUWED D]RN
O\HN D NpSHN IHOGROJR]iViW WiYROIS p/QIGuUX®i |
$XWRGHVN 5HFDS 3KRWR QOB WONGR] KHRRP\VK
NRPRO\ V]iPtWyJpSHVY KDUGYHU XJ\DQDNNRU
PDVDN PLYHO D] LO\HQ FpOODO NpV]+OW IHO)\
W|OWpVH MRJRV DGDWYpGHOPL pV LQIRUPIiFLY
$ WRYIEEDDNEWRJUDPPHWULDL UHNRQVWUX
OLW\&DSWXUH V]JRIWYHUHQ NHUHV]W+<O PXWD
HJ\pE IRWRJUDPPHWULDL VJRIWYHUHNEHQ LV
NRQVWUXNFLY PLQGHQ HVHWEHQ D IRUUiVNpS
YDO NH]G GLN $] LPSRUWIOiVW N|YHW HQ D] F
ADOLJQ LPDJHV' $] LOOHV]WpV VRUIQ D V]R
UXNFLYW EHIRO\iVR©OyGH KW B B B\D]WDLWK H] KDV ]
SH] JpS DGDWDL [ptQYWNOBN]pPDMG iDNpSHN H
PHINHUHVL D] HJ\HV NpSHN iWIHG UpV]OHWF
SRQWIHOK W NDSXQN DPHO\ KR]JiYHW OHJHVFH
MHNWXP ' VWUXNW~UiMiW +D D NpSHN QHP F
iWIHQPY HOpJVpJHV HONpPSJHOKHW KRJ\ HJ\I
OHV]WpVL IRO\DPDWEYO $ 5HDOLW\&DSWXUH
MHO]L KRJ\ D VIRIWYHUEH LPSRUWIOW NpSHN
]]JOG SRQW $PHQQ\LEHQ W] ED OS] M\DN WHIE H@®
OHKHW VpJeQN YDQ PHIRI-OLNROMNHR/QW 5 RQKV R
JpYHO (] D] ASOLJQPHQW  PHQ+ A&RQWURO 3F
YDO OHKHWVpJHV (JW N|YHW HQ D] HJ\HV NpS
GH HIORBMI) NLYHKHW UpV]OHWHNHW VDMiW
IPQ\NPpSHQ LV OiWV]DQDN H]JHO VHJtWYH D V]
WDOIOiVIEDQ (]JW N|YHW HQ D] LOOHV]WpVL IR
HUHGPpPQ\W SHGLJ pUWpNBIOBUHGPPQ\ PRI EF
NLHOpJtW D PpJ QHP LOOHV]WHWW YDJ\ OiwW
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iIEUIJROYy WHU*OHWHNUH ~MDEE NRQWUROO SR
GLJ LVPpWHOKHW DPtJ NLHOpJtW HUHGPpQ\\

$] LOOHV]W pVAB MERIQW WX BWLRQ  1+0|Q LQG
UHNRQVWUXNFLYMD ,WW KiURP RSFLYQN YDQ
JHWL PRGHOOW 3UHYLHZ PiVUpV]W QRUPIiO P
YDODPLQW WHOMHYV UpV]OHWHVV pB& OHRIKH®RH
QRUPiIiO PLQ VpJ& PRGHOOHN LV NHOO HQ UpV]
KR] JJDNUDQ WRYIiEEL HJ\W]JHU&VtWpV LV V]eNV
JRV JUDILNDL KDUGYHUUHO UHQGHONH] V]iPt
tJ\ HJHQ RSFLy BDDYRIOWWS WHNRQVWUXNFLY
VIRIWYHUEHQ PHIJMHOHQ NLMHO|O WpJODWH
WDWiViYDO WXGMXN PHJKDWiUR]QL KRJ\ D SR
MHO|OQL UHNRQVWUXNFLYUD (QQHNVDiMUWRY I
O\DPDW VRUIQ D V]JRIWYHU J\DNUDQ D KiwWwp!
NJUQ\H]HWpPE O LV IHOYHV] UpV]OHWHNHW DP
UHWQpPQN UHNRQVWUXIOQL

$ UHNRQVWUXNFLYW N|YHW HQ HJ\ WH[W~Ui]
azonban aZREMHNWXP JHRPHWULiIMiW SRQWRVDQ |
(~J\QHYSRDAWRQKiIOy YDJ\ PHVK $ SROLJRQKiI
YHW HQ pUGHPHV D ASHFRQVWUXFWLRQ 10 A
YDODPLQW A&ORVH KROHV’™ RSFDWM XX\D QY DMDC
QDN EL]JRQ\RV NLVHEE KLEiINDW D PRGHOO IHC
l+O A7TH[WXUH" RSFLYMiYDO LOOHV]WKHW+QN
PpQ\ D IpPQ\NpSH]JHWW REMHNXWXP BRIDWRPA/~ |RW
iEYD
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41. V]iPFEUD
$ IRWRJUDPPHWULDL KiURPGLPHQ]L¥S RUDNWI R YK N F L
(mesh); C+tWH[W~Ui]JRWW PRGHOO
(@V]HU] MiWDIHOYpWHOHL 5HDOLW\&DSWXU|

(O IRUGXOKDW D]RQEDQ KRJ\' D ' PRGHOO IHC
PEHQ PHIJMHOHQQHN RO\DQ PHVWHUVpPJHV KI
DPHO\HNHW V]JHUHWQpPQN HOWIiIYROtWDQL D P
| ®ODWW D A6HOHFWLRQ  FVRSRUWED WDUWR
HJ\HV UpV]HLW H]JHNHW SHGLJ D A)LOWHU VH(
(O IRUGXOKDW KRJ\ D UHNRQVWUXiOW PRGH!
KRJ\ HJ\ LURGDL V]iPVWE JDRSGHOR NS HO HQ tV
ASHFRQVWUXFWLRQ 1.0 A6LPOLI\ WRRO" RSFL
D PRGHOOW D NtYiQW SROLJRQV]iPUD 7HUPpV
WpPpNpPQHN 1+JJYPQ\pEHQ PLQ VpJURPOIiIVKR] YH]
ligonsziP #0% NDO UHQGNtY+O QDJ\ SROLJRQV]iP
W|EE PLQMDO W|UWpPQ FV|[NNHQWpPVH HVHWpQ
OHQPVPQHN MHOHQW V URPOIiIViKR] (QQHN HO
SROLJRQV]iP~ PLQG SHGLJ D]HIW D HWB Y tWoHMW
WiOQL DPHQQ\LEHQ NpV EE PpUpVHN HOYpJ]p
WRVViJ Q|YHOpVH pUGHNpPEHQ FpOV]HU& D Wt
QiOQL KD OHKHWVpJHV hJ\HOM+QN DUUD KR
WpVpW N|YHWIVQ IRQWEPDWRW ~MUD IXWWDWQ
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$ NpV] PRGHOOHN D ASHFRQVWUXFWLRQ" [+0
SRUWIiOKDWYN $ VJRIWYHU KDV]QiODWD LQJ\H
WiOiVipUW GtMDW NHOO ILJHWQL D IRUUiIVNpSFH
Q\pEBQRUUIVNPSHN XWiQL GtMILIJHWpVW N|YHW
KDV]QiOiViYDO NpV]-OW WRYIEEL PRGHOOHN C
H[SRUWiOW PRGHOOHN EiUPLO\HQ ' Qp]HJHW
FLYV UHQ®WIMHOHQtW V]RIWDNUPHYW ONLY PHJ

gVV]HIRJODOY

$ IRWRJUDPPHWULD ~WMiQ W|UWpQ KiIiURPGLF
SH] JpSHN YDODPLQW V]iPtWyJpSHV KDUGYHU
GpVH PHOOHWW RO\DQ IHOW|UHNY LUIQ\ DPF
Op]HUVINHQWHXNWNXYVIiOWIpQ\ VINHQQHUHN DO
FVy J\RUV KDWPpPpNRQ\ pV EiUNL iOWDO HOVDMI
OHWJD]GDJ IRWYUHDOLV]WLNXV PpUKHW KiU
EIUPLO\HQ REMHNWXPUYO V WQENIUW OVHOD MHY
QXOPIQ\ FpOMD KRJ\ |VV]J]HIRJODOMD D IRWRJL
ODWRYV OHJIRQWRVDEE LVPHUHWHNHW pV WDS
VIROJIOWDVVRQ PLQG E&Q<J\L WHFKQLNXVRN
W N V]iPIUDMKREHDR NLYiIiOy PLQ VpJ& KiURPGLF
NpV]tWVHQHN N¢O|QE|]] REMHNWXPRNUYO $ P
NDOPD]iVL OHKHW VpJHL UHQGNtY«O VIJHUWHIJ
VDEEDNDW NLHPHOYH D KHO\V]tQHN KBURPG!
KHO\V]tQ DNWXiOLVY iOODSRWIQDN WHOMHVN|U
WHO D UHMWHWW UpV]J]OHWHNUH +DV]QiOKDW
PHQ]JLYV WpUNpQW DEED LQWHJUIOKDWYN D Kl
sok, valamint az azokkal kapc¥oW RV V]DNpUW L PHJIiOODSt
GHOOHN NLYIOyDQ DONDOPDVDN D KHO\V]tQ \
YIEEi RNWDWiVL NpS]pVL FpORNUD DNiU D YL
JHN IHOKDV]QiOiViYDO $ PRGHOOHN V]eRPRV L
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DONDOPDVDN N<O|QE|] HVHPpPQ\HN pV FVHOH
NRQVWUXiOiViUD $] HJI\HV REMHNWXPRN KiUR
NpSHV PHJ UL]QL D] REMHNWXPRN HUHGHWL i
FVROIVPHQWHY V]DNpUW L YD]VDI@DNW&NONLKD
PRN pV HOYiOWR]iVRN NpS] GpVL PHFKDQL]PX
D] DIRNDW NpS] REMHNWXPRNNDO NDSFVROD
$ IRWRJUDPPHWULDL ~WRQ W|UWpQ KiURPGL
DIJRN IHOKDVIMiDiMDYWWK FKQROYJLIMD DPHO!
GRNXPHQWIiFLYW WHV] OHKHW Yp GH UHQGNt
NRQ VHIJtWKHWL D E&QFVHOHNPpPQ\HN IHOGHU
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