5 roaguHu Tpaguumja

BoBeayBarbe Ha meTpoaoruja Bo

CUCTEeMoT Ha pabota Ha PAKOM

Mpod. a-p Tuxommp HUKONOBCKMK
3opaH [lenes
HeHaa Kpanescku

3opaH CumjaHOBCKH
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Kou cme Hue?

Boaeuka KomnaHuja 3a Ye/IMYHU KOHCTPYRLUUMK
N MHAYCTPUCKA onpema Bo JyrouctouHa EBpona;

f[oanwHO Npon3sBoAacTBO U MOHTAaXKa Ha oKoAay 30.000
ET yennuyHmn KOHCTPYKLUMUMN N MHAYCTPUCKA U cnelnjanHa
onpema;

70-80% KOHCTPYKUUU U onpema 3a U3B03;

MoseKe og 500.000 ToHU npou3sBeaeHun u/mnum
MOHTUPAHU YE/IMYHU KOHCTPYKLIMU U ONpPEema;

50 roanHu TpaaunLmja BO CBETOT Ha YEe/SIUKOT.
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kom.com.mk
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Kou cme Hue?

®abpunuku xanm - 24000 m2

OtBopeHm cknapguwita - 8000 m2

14 mOCTHU KpaHOBU €O HOCKUBOCT 8-40 TOHMU
10 asTroauranku co Hocusoct 40-300 ToHMU

MpoussoaHuTe xanu Ha PAKOM
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Kou cme Hue?

UCKYCHU UHXXeHepu, 3aBapyBauun, bpasapm,
onepaTtopu U cneunjanmncTu:

- 60 UHXeHepu

- 330 pa6botHuuu so PE NMNpounssoacrtsd

- 240 paboTtHunuu Bo PE MoOHTaXKa.
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Co wTo pacnonarame?

FIM KomnatmbuaHu mawmHun n gpyra onpema:
- 4 CNC rac u nha3ama malluHU 3a cevere

- CNC aBT. MHM]a 33 ceyewe U gynyemwe

- CNC mawmnHa 3a 06pabotka ueskn #<600,mm

AApyra onpema  mallnHK:

- 3 bopsepkKa co p.a. 2500 ao 10500 mm

- 2 aBTOMATCKU IMHUM 33 3aBapeHun npopunu
- 3 CTAaLMOHAPHU U MOBUAHU AnHKUK 33 EPP

- JInHuja 3a TEHKOSUAHU npeceun U IMMOBU

- LlenoKynHa onpema 3a HajCN0XKeHU NPOEKTH
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LLito nsseaysame?

UHAYCTPUCKK 06jeKTHn
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LLito usseaysame ?

JaBHU 1 cNOPTCKU 0b6jeKTH
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__ T'papacku Tproscku UeHTap
e Ckonje
— 60000 m2, 5000 ToHU
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LLito ussepaysame?

HenesHNYKn  natHU MOCTOBM

”mp‘;maxaja CpeMCKa Paya
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LLito npousseaysame?

3aBapeHu npodunnamn 3a bpoaorpanba m
APYrM HAMEHMU
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LLito npousBeayBame?

Pyaapcku malwiumHu, cneuunjanHa onpema,
CafoBu Noa NPUTUCOK, LEBKOBOAM ...
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UHBECTUTOP

U3BEQYBAY e a
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KOHTPOIA NnPON3BOOCTBO
MEPEHE

METPOJIOINJA BUM/®UM

CO®DTBEPCKA
CUMYIALUNJA
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3owTo BIM / FIM?

paperbe Ha myaTtuammeHsnoHaned MOZEJTT
AurutanHa ¢opma npen n3senba
3D MpocTop- NMpoeKTupare n paspabortka

4D Bpeme- ¢pa3u /ceKBeHUM BO
NPOU3BOACTBO U MOHTAXa

5D npoueHKa Ha Tpowwoum (cost estimate)
6D life cycle management
7D 3awtuta (noxapu u ap)
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3owto MeTtponoruja ?

Cneperbe 1 KOHTpONA NpU
n3pabotkata n opopmysareTo
Ha reomeTpujaTta Ha
NPOEKTUPAHUOT Moaen

U3paboTtKa Ha 3D gurutaneH
Mmoaen Ha NponsBoaoT

Cnopepba mery npoeKTMpaHmOT
MoAen n moaenort Ha
NnPouU3BOAOT
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3owto MeTtponoruja ?

PeBep3nbuneH npouec Ha
npoeKkTupamwe Ha 3D moagen

BuptyenHa MmoHTaXa

Cvmynaumja Ha npobHa
MOHTa)a Ha BeKe
npousBeaeHuUTe
KOHCTPYKLUUM Uaun onpema
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Kputepuymu 3a u3bopoTt Ha MHCTPYMEHT

[la ce Bknonysa Bo BIM/FIM KoHuUeRToT

[1a rv 3a40B0/1IyBa NOTPEbOUTE 3a Mepere
Ha MALUMHCKU AEeN0BU U rpaaeXHu objekTu

[1a buae egHocTaBeH 3a paboTa
[1a buae npeHoceH

Co oBa M360pOT ce cBeale Ha HEKOKY
MHCTYMEHTM O/, LUMPOKATa naneTa Ha Leica

Ckonje, 19 HoemBpu 2010 rognHa




5 roaguHu Tpaguumja

Kputepuymm 3a nsboport Ha codpTBep 3a

obpaboTKa Ha pe3yaTaTuTte

[a ce nobue 3D BpeaHOCT HA UBMEPEHUTE
Pe3yaATaTu BO peasiHO Bpeme

[1a mo)xke aa ce npaBu siecHa cnopeaba
nomery n3paboTeHOTO M NPOEKTUPAHOTO

[1a moKe Aa ce npaBu T.H. BUPTYe/IHa
(npobHa) moHTaXa

KomnatnbunHoct 1o nnatpopmaTa
Autodesk
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Single point measurement

Point Cloud measurement

Ckonje, 19 HoemBpu 2010 rognHa




5 roaguHu Tpaguumja

Koj nHcTpymeHT?

bea TecTMpaHu HEKO/IKY Npon3soau
Ha LeicaGeosystems

— Leica Absolute Tracker AT 401

— Leica Absolute Tracker AT 901

— Leica Total Station TDRA 6000

— Leica Laser ScanStation C10
[1paKTUYHA AeMOHCTpaLMja Ha

nepPpopmaHCcUTE Ha MHCTPYMEHTUTE
BO NpocTopumnTe Ha Pakom
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Koj codpTBep?

bea TeCTUpaHN HEKONKY
COPTBEPCKU peLleHunja
— A.M.S. products - DCP-100

— Wilcox Associates - PC-DMIS etrolog
| |
— Metrologic group - Metrolog/Microlog

— Innovmetric - PolyWorks \
[1paKTMYHA AeMOHCTpaLMja Ha

neppopmaHcuUTe Ha cOPTBEPOT BO
npoctopunte Ha Pakom
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CtpaHuua oA 3aTBopaq

MEEREEE o vossiding g
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®uU3nYKKN n3rneq, Ha
[.eNoT Koj ce mepu
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* 3D mopaen Ha
KPUCTaaM3aTopoT BO
Polyworks
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Pe3yntatu og BepTuKaneH
KpUctanmsartop

'@’ Table Preview - Cylinder Cylinder

[Mo n3BpLIeHUTE
MepeHa HanpaBeHa e

cnopeaba Ha

M3MEPEHUTE

BPeAHOCTH

gl

J1y WOka

" By InnovMetric Software Inc. Min distance between axes

-83.163
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* LleBkoBoA M3paboTeH
o[, CETMEHTU CO
3aBapyBame
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3D moaen o4 MmepereTo Ha LLleBKOBOS,
N3paboTeH o/, CerMeHTWN CO 3aBapyBakbe
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'&" Table Preview - Cylinder Cylinder m

Table Type Cylinder to Cylinder

Millimeters
cylinder 1-meas-
g
I B

Angle between axes
. Min distance between axes 1.475
\ WO rks Closest mid-point -624.833 | 7234.438| -94.907

/ By InnovMetric Software Inc.
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LipTerk Ha cTtonb 3a
KpaHCKa naTekKa

MEEETEET=

H s (1 = &R

i T ——
q N (A [F_“: ) E l\r‘ PR - 5~ N - i 1 2
CE el s & =t
o 1L 8 L
e
- .

T = 1

{
==

& ——

‘MA@ PO Vo

Y| ‘Ele Pesyntatvi og
o peanHo
N3MepPeHnoT ctonb

Ckonje, 19 Hoemspun 2010 rogmHa




5

.
N
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Table Type Plane to Plane

Units

Millimeters

CSYS

World

Name

plane 2 -meas-

Type

Plane

ABCD

1.000

Origin

0.000

NI

1.000

Anglewith X

0.000

AnglewithY

90.000

Anglewith Z

90.000

#Points

6

Mean

0.000

StdDev

0.100

RMS Error

0.091

Name

plane 5 -meas-

Type

Plane

ABCD

1.000( -0.008 -80592.800

Origin

8059.457 | -64.205

NI

1.000| -0.008

Anglewith X

0528

Anglewith Y

90.458

Anglewith Z

90.266

#Points

T

Mean

-0.000

StdDev

0.048

RMS Error

0.044

R
&

[ Angle between normals

0.528]
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Works

“ By InnovMetric Software Inc.
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Table Type Point to Vector

Units

Millimeters

csVs

World

Name

point 3-meas-

Type

Point

Pt

11901.535

-82.365

1631.061

Name

vector 4 -meas-

Type

Vector

Origin

11702.382

-82.79%

1646.892

Orientation

0.997

0.002

-0.081

Length

399.943

Anglewith X

4.656

Anglewith Y

89.878

Anglewith Z

94.654

#Points

Mean

StdDev

RMS Error

[ Distance between vector and point |
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rs
Anglewith Y

Anglewith
Anglewith o
0118
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GEER{ELILENLENEE

Works

By InnovMetric Software Inc.

o, Table Preview -

Table Type Vector

89.877
[ oms|
[ Mean|
[ Saoe| |
[ mwsEror] |

1647.057
31
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" PolyWorks/IMView - IMInspect Project ( HiAFakom\LEICA\MKI\VA pwk )

File View Select Edit Measure Report Tools Window Help

@ o@A | 44 =
; - 05'; Dg |\d}\ »«I Data to Reference Cmps i)

3D Scene

£c

IMBase_meas.stl

Qe @@ PO %

E1LN

PolyWorks

** By InnovMetric Software Inc.

View Data to Reference Comparisons Mode mm  World
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TYye/N1Ha MOHTaXa

Table Type Plane to Plane

Table Type Data to Reference (Data Point)

Cmp Object(s)

IMBlock_meas.stl, IMBase_meas.stl

CsYs

World

Alignment

Different

Ref

IMBase.igs

Virtual Surface

Effective Surface(s)

Max Distance

4.000

Max Angle

45.000

Tol+

0.500

Tol-

-0.500

Error direction

Shortest Distance

#Points

295381

Mean

0.038

StdDev

0.412

within +/-(1 *StdDev)

289745 (98.092%)

within +/-(2 *StdDev)

289783 (98.105%)

within +/-(3 *StdDev)

289843 (98.125%)

within +/-(4 *StdDev)

290179 (98.239%)

within +/-(5 * StdDev)

290637 (98.394%)

within +/-(6 * StdDev)

291443 (98.667%)

Surface Outof Tol

1.315%

Ckonje, 19 HoemBpu 2010 rognHa

Units

Millimeters

CSYs

World

Name

plane 1 -meas-

Type

Plane

ABCD

-0.000

Origin

-0.006

NI

-0.000

Anglewith X

90.013

Anglewith Y

0.020

Anglewith Z

89.985

#Points

24464

Mean

0.000

StdDev

0.010

RMS Error

0.010

Name

Type

ABCD

-27.380

Origin

NI

Anglewith X

AnglewithY

Anglewith Z

#Points

Works L

By InnovMetric Software Inc.

Ty 1
5

: RMS Error

[ Angle between normals
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3aKNYYOK

N3bpaHu ce ABa MHCTPYMEHTU

— Leica Absolute Tracker AT401

— Leica Total Station TDRA 6000

N3bpaH e copTBEpP 3a 0OpaboTKa Ha
N3MepeHNTE pe3ynTaTu

- Innovmetric Polyworks
Inspector/Modeler
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