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PhCn 1. Giii thiOu chung
May toan dac dién ttr Leica TS 02 Series bao gom:

+ Cac mdy khong c6 chitc ning do khoang cach khéng gwrong, gdm: TS 02 (37, 57,
77)

+ Cac may c6 chitc nang do khoang cach khéng gwong, gom : TS 02 (37, 57, 7”)
Power va Ultra.
1. Cac phim cing (Fixed keys)

¢ [PAGE] : Chuyén sang trang tiép theo khi giao dién c6 nhi€u trang man hinh

¢ [MENU] : Truy cap vao chuong trinh Utng dung, cai dat, quan ly dit liéu,
hiéu chinh, thong s6 két ndi, théng tin hé thong va truyén dir liéu.

¢ [USER] : Phim dwoc 1ap chwong trinh v&i chltc nang tir menu FNC.

¢ [FNC] : Truy cap nhanh vao nhiing chitc nang do va ho tro qua trinh do.

¢ [ESC] : Thoat khdi giao di€n hién tai hodc ché d0 soan stta. Trd vé man hinh truede

¢ : Xac nhan dit liéu vao va ti€p tuc trurong ti€p theo.

¢ Trigger key: Phim trigger c6 thé duoc cai dat mot trong 3 chitc ning (ALL, DIST,

OFF).

2. Cac phim mém (softkeys)

MEASURE 174 JpHini = - S =] MEASURE a/a4 —

rtip Y] ; AEASUR Aimi| PtID ]

hr H 1.500 m m Hz 50.0000 g >,(<

Hz : 50.0000 9 o v 66.6667 g

v : 66. 6BET q < 67.903 m

il mmmme=== W e A A T i =l S
e A |

Coist Foese | oo T R B

Y nghia cac phim mém (hién thi trén dong thong diép ¢ day man hinh)
¢ [ALL] : Do va luu két qua vao bd nhé may.
¢ [DIST] : o va hién thi trén man hinh, khéng luu két qua vao trong may.
¢ [REC] : Luu két qua dang hién thi trén man hinh vao trong may.

¢ [ENTER] : X6a gi4 tri hién tai, san sang nhap gié tri moi.



¢ [ENH] : Nhap toa do.

¢ [LIST] : Hién thi nhitng diém c6 san.

¢ [FIND] : Tim ki€ém di€m.

¢ [EDM] : Cai dat cic tham s0 lién quan dén ché do do dai.

¢ [IR/RL] : Chuyén doi gilta ché do do c6 guong va khéng guong.

¢ [PREV] : V& giao dién man hinh trudc.

¢ [NEXT] : Ti€p tuc t6i giao dién ti€p theo.

¢ [STATION] : Cai dat tram may

¢ [SetHz] : Cai dat goc bang

¢ [COMP] : Cai dat ché d6 bu nghiéng (2 truc, 1 truc hodc tat ché do bu).
¢ [SecBeep] : Cai dat tiéng kéu bip khi géc bang di qua vi tri 0°, 90°, 180°, 270°
¢ : 8 Chuyén d6i chitc ning ctia phim mém.

¢ : 8 Chuyén d6i chitc nang clla phim mém.

¢ [OK] : X4c nhan cai dat va thoat khoi giao dién hién tai.

Cac ky hiéu

¢ . <& Thé hién khodng cach nghiéng

o ;. =l ThE hién khodng céch ngang

o ;. =l Thé hién chénh cao
MOt s6 ky hiéu khac s duogce chi ra cu thé trong titng chwrong trinh Gmg dung.
3. Cac biéu tayong

A W Hai miii tén chira rang c6 nhiéu trudng d€ lua chon.

«2*» S{r dung cac phim di chuyén dé chon céc théng s6 theo yéu cu.

A S . 2
+_hoat khoi moOt su Iwra chon bang phim enter hodc phim di chuyén.

A . . - .
""V Chi ra c6 nhieu trang man hinh va cé thé lua chon trang bang phim [PAGE]

I,II Chi ra Ong kinh & vi tri I hoac II.
:) Chi ra chiéu ting ctla géc bang Hz khi quay may nguoc chi€u kim dong ho.
i Bi€u to)ong trang thai pin: Chi ra dung lwong pin con lai.

] Bidu tojong cua trang thai bu.



IX{ Chi ra dang bat chitc ning bu.
X Chi ra da tat chirc ning

bu.

Cac bi€u to)ong chi trang thai ctia ché dd do dai

(InfraRed) bi€u thi ché d6 do hong ngoai can cé gwong hodc tdm phan xa.
- (Reflectorless) bi€u thi ché dd do khéng can guong.

Bi€u to)ong trang thai bu khodng cach

: Ché do bu khoang cach dang bat.

Bi€u to)ong cuia trang thai nhap ky tw

EXE Ché do nhap s6.

£X3: Ché do) nhap chir.
4. Phim Menu

Phim menu chtta c4c chitc ning:
+F1: Programs : Chtta cac chwrong trinh Utng dung
+F2: Settings : Cac cai da
+F3: EDM Settings : Cai dat cic thong s6 do dai
+F4: File Management : Quan ly file
+F1: Calibrations : Hiéu chinh sai sO
+F2: COM Parameters : Cai dat tham so trit dit liéu
+F3: Data Transfer : Dinh dang ki€u truyén dir liéu

+F4: System Info : Thong tin hé thOng may

+ F1: Auto Start : Khéi dOng theo chu0i
( Bat hi€n thi man hinh khi kh&i d6ng may )




PhCn 2. Ca i ® &£t cho m _ y (Setting)

1. Cai dat trong Setting

PE cai dat cho may vao Menu — F2 (Settings), ché d0 cai dat cé 4 trang (Page)

man hinh, mu6n chuyén sang trang chi viéc an phim [PAGE], cu thé tlrng trang nhu sau:

Trang 1/4:

SETTINGS 174 —
Contrast Y ()
Trigger Key DH"
USER Key IR<=>RL{)
v-Setting Zenith{)
Tilt Correction off{)
Hz Collimation : off{)
1 | | ox
Trang 2/4:

SETTINGS 2/4 :
Sector Beep Y ()
Beep 0ff{)
Hz Incrementation: Right{)
Reticle Illumin. Lowd)
Display Heater off{)
Character INPUT Method 1{)

I B B BT

+ Contrast : DO twong phan

+ Trigger Key : Phim trigger

+ USER Key : Phim nguw0i dung tw cai dat chltc ning
+ V- Setting : Cai dat kiéu géc ding

+ Tilt Correction : Cai dat ché do bu

+ Hz Collimation : Chuén tryc géc bang

+ Sector Beep : Cai dat tiéng kéu bip khi

goc béng di qua vi tri 00, 900, 1800,2700 .

+ Beep : Cai dat ti€éng kéu ctia ban phim

+ Hz Incrementation: Dat chi€u ting géc bang sang trai/
phai.

+ Reticle Illumi. : Chi€u sang chit thdp

+ Display Heater : Swoi &m man hinh

+Character Input : Dat kiéu nhap ky tuw.

+ Min. Reading : Dat s6 doc nho nhat

+ Angle Unit : Dat don vi géc

+ Distance Unit : Dat don vi khoang cach

+ Temperature Unit: Dat don vi nhiét d0

+ Pressure Unit : Dat don vi ap sudt

+ Auto - Off : Cai dat tw dOng tat may/ti€t kiém
dién.

+ Data Output : Dat ki€u ghi dirliéu

+ GSI 8/16 : Dat ki€u d0 dai dir liéu

+ Mask 1/2 : Bat dinh dang ki€u dit liéu ra.
(Mask1:Kiéu dit liéu ra 1a: PtID, Hz, V,SD,

ppm+mm,

hr, hi. Mask2:Kié€u dit liéu ra la:PtID, Hz, V, SD, E ,N ,H,
hr)



Dé cai dat chltc ning nao thi chi viéc chuyén dén trang chita chitc ning d6 va di
chuyén thanh sang t6i chitc ning d6 roi dung phim <“.**di chuyén sang tri/sang phai sau
d6 &n F4 (OK) d€ cai dat theo y mudn.

2. Cai dat trong phim Function [FNC]
- Phim [FNC] dung dé goi cac chitc ning phu tro nhu:

e Level/Plummet : Bt bot thuy dién tir

Light On/Off : B4t chi€u sang man hinh
e IR/RL: Chuyén d6i gitta do hdng ngoai/laser (c6 & cic may TCR)
e Laser Pointer : Bat/tat tia laser chi thi vi tri do (c6 & cac may TCR)
e Height Transfer : Truyén cao do
e Target Offset : Dat gia tri d0 1&ch cho di€ém do
e Free Coding : Nhap code tur do
e Units : Bat cac don vi do
PEé cai dat mot trong cac chltc nang trong phim nay, ngudi st dung chi viéc an
phim [FNC]. Phim chttc ning [FNC] c6 3 trang (Page), vi vy dé chuyén trang an phim
[PAGE], sau d6 chi viéc lua chon &n cac phim F1, F2, F3, hay F4 twong ing vGi cac chitc
ning muon cai dat.
3. Cach cai dat cho phim User
Chttc ning clia phim user phu thuQc vao nguoi st dung cai dat, cac chiic ning cé
th€ cai dat c6 chira trong phim FNC.
~ lél 2 - 2
Céch cai dat: An Menu — F2 (Setting), dung phim  + di chuyén xudng dé dua
thanh ....s.ng xudng dong USER Key sau d6 ding ““-*» di chuyén sang trai/phai dé

lwra chon chttc ndng mudn dat cho phim USER - OK.
4. Cach cai dat cho phim Trigger
Phim trigger c6 thé dwoc cai dat mot trong 3 chitc nang: ALL (do ghi), DIST (do

, . Az
khong ghi), OFF (tat). Dé cai dat vao Menu - F2 (Settings), dung phim '+ di

chuyén xuéng dé dua thanh sang xudng dong Trigger Key sau d6 dung 4“.** di chuyén

sang trai/phai d€ lua chon chitc niang muén dat cho phim Trigger — OK.



5. Cai dat thong sO lién quan dén do khoang cach (EDM)

Cach 1: Tir man hinh ban dau sau khi m& mdy, nguoi
HEASURE 1/4  JpHini

st dung an phim F4(®)cho tGi khi man hinh hién thi nhuw Lt ,
Y

hinh bén: he 1500  po
~ ” R Hz 50.0000 gy
Tiep theo an phim F3 (EDM), man hinh hi€n ra W : 66. 6667 g

nhu hinh bén dudi:
+ EDM Mode: Cai dat kiéu do dai

+ Prism Type: Cai dat ki€u gurong

+ Prism Const: Cai dat hang s6 guong
+ Laser — Point: Tat/md tia laser

+ Guide Light: Tat/m& dén dan huéng.

PE cai dat chitc nang trén chi viéc di chuyén thanh sang

toi muc d6 sau d6 dung 4“2*» di chuyén sang trai/phai
dé cai dat, an F4 (OK) d€ chap nhén cai dat.

Dé cai dat nhiét dd, ap sudt &n phim F2 (ATMOS).

Cach 2: Vao Menu — F3 (EDM Settings), man hinh hi€n ra cic muc nhu trén.

6. Chitc nang dinh tam bang laser va can bang so’'bd

Dinh tdm can bang may: - Béat bot thly dién t& bang cach &n phim [FNC] - F1
(Level/Plummet), trong tritdng hop may khong d0 can bang thi mot biéu twong béo

nghiéng ciing s& xudt hién, can bang may that chinh xac.

%
I:I‘ 207
. I20III
(v | @]

Trang thdi mdy dd duoc can bdng
Khi may da duoc can bang, chdp nhdn bang phim [OK], tia laser doi tim va bot

thlly dién tir sé tw tat.



PhCn 3. C.ch ®o c_,c chu—ng trxnh gng
dong

1. Surveying (Khao sat, do dia hinh)

Day la chwrong trinh do chi ti€t thuong dugc st dung phuc vu cong tac trac dia xac
dinh toa d0, khao sat do v& ban do dia hinh, dia chinh,...
Cach do:

T man hinh ban dau (sau khi m& may) vao Menu man hinh hién ra :

Hinh 1
Tiép theo &n phim F1 d€ vao Prog, man hinh hién ra:

PROGRAHS 1/2

F1 Svurveying
F2 Stake Qut
F3 Free Station

F4 Reference Line

Hinh 2
. ~ s 2N S . BN S . A
Tiep tuc an phim F1 dé vao chwong trinh Surveying, man hinh hiéen ra:

SURVEY I NG

F1 Set Job

F2 Set Station

F3 Set Oriemtation
F4 Start

Hinh 3

e B o I |
e hd



Dé tién hanh lam viéc vdi chwong trinh nay ngwoi str dung phai thuc hién 1an
lwot cac thao tac sau:

B0)Oc 1: Set job (Pat tén cong viéc)

B0)Oc 2: Set Station (Thiét 1ap diém tram

mdy) BO)Oc 3: Set Orientation (Thiét 1ap dinh

huéng) Boyoc 4: Start (Tién hanh do)
Thao tac thirc hién tlng burde nhu sau:

¢ B0jOc 1: Set job (Pat tén cong viéc)

Tao job nham muc dich d€ lwu trir dir liéu va sau khi tao job xong tat ca cac
ditliéu sé dwoc nhé vao d6 nhwr 1a thur muc.

Tl man hinh hién thi nhw hinh vé 3

An phim F1
SELECT JOB 141
Job : DEFAULTEL]
Operator: = ===a==
Date : 12.10.1998
Time : 04:07:17
wew || ] ok
Hinh 4

T&i day nguoi st dung cé thé str dung job di tao trude hodc tao job moi.

+ N&u muln str dung job di tao thi dung phim di chuyén sang trai/phai dé lua
chon job sau d6 &n F4 (OK) dé€ chap nhan.

+ N&u muln tao job m&i, &n phim F1 (NEW), tiép theo &n phim F1 (INPUT) dé
nhAp tén job sau d6 &n Enter dé két thic viéc tao job, lic nay ngudi st dung cé thé
nhin thdy ddu chdm . duoc tich trong [ ], nhwr vay la viéc tao job da hoan thanh, v6i cac
bude khac khi thue hién xong dau . cling duoc tich twong tu.

O muc nay ngudi stt dung chi can dit tén job cic dong khéc c6 thé bd qua.

Chu y:

- Néu nguoi str dung khong tao job thi mdy sé tu dong mdc dinh mot job c6 tén la
"DEFAULT".

- Tén job moi phdi khéng duoc triing voi job dd cé trong mdy va trdnh cdc ky tw ddc

biét nhu: “*”, “.”, “:” va mot sO ky tu khdc khéng duoc ding ddu tién..



¢ B0)Oc 2: Set Station (Thiét 1ap diém tram may)
Sau khi tao job xong man hinh quay tré vé man hinh nhw hinh vé
3, Ti€p tuc an phim F2 (Set Station), man hinh hién ra:

SET STATION

Enter station number !

Station: DEFAUL

Hinh 5
T&i day c6 2 cach thiét 14p diém tram may la:
- Cach 1: Goi di€m tir trong bd nhé ra lam di€ém tram may
An phim F1 (INPUT) dé nh&p vao tén diém (da luu trong bd nhé) can lam tram
may sau d6 &n ENTER, vi du di€ém can tim lam tram may 1a diém 3 (nhu man

hinhdu6).
SET STATION

Enter station number !

Station:

Hinh 6
Ti€p theo, &n F2 (FIND), man hinh hién ra:

FPOINTS FOUND 111

vien | ewn | von | ok

Hinh 7
Sau d6 lura chon diing di€m can lam tram mdy roi an F4 (OK).



Néu khéng dn F1(INPUT) nhu trén thi ngudri str dung c6 thé dn F3 (LIST)
dé goi ra danh sdch diém réi diing phim di chuyén 1én/xuéng dé lua chon diém
cdn lam tram mdy réi dn F4 (OK).

K&t thic viéc thiét 1ap diém tram may, liic ndy man hinh hién ra:

SET STATION

Enter instrument height |

hi: L 1.400

I I I T

Hinh 8
TGi day tién hanh nhép chi€u cao may bang cach dn F1 (INPUT), vi du trén man

hinh 13 1.4 m, &n Enter r0i &n F4 (OK). Liic ndy man hinh s€ quay tr® vé man hinh nhw
hinh 3 nhw vy 1a viéc thiét 14p di€m tram mdy di hoan thanh.
* Cach 2: Thiét 1ap di€m tram may bang cach nhap truc tiép toa dod

T man hinh nhw & hinh vé 5, &n phim F4 (ENH), man hinh hién ra nhu sau:

Enter Point Coordinates |

Job : DEFAULT

ptio ¢ (]

East @ = —ccc-aaa Cm==

North | = =ccece=== === m

Height: ———— ———

L iveut |oprey | ] ok
Hinh 9

TGi day ngwoi str dung can lam 1an luot:

+ Nhap tén diém (sO thir tw) lam tram may, chd y 1a tén diém tram mdy khong
duoc triung voi tén di€m di c6 trong job d6 (vi du trén man hinh 13 1).

+ Nhép vao toa d6 diém tram may, vdi:

East tng vOi gia tri toa d0 Y

North Utng voi gia tri toa do X

Height (tng v&i gia tri cao do

H

Nhép xong toa dO, an Enter — an F4 (OK), man hinh hién ra:



SET STATION

Enter instrument height 1

hi: 0.000 n

St [ reev | o]

Hinh 10
Tié€p tuc nh&p chiéu cao may (hi) va &n Enter ~ F (OK) d€ két thiic viéc thiét 1ap

tram may.
¢ BO)Oc 3: Thi€t lap dinh hoyong

Viéc nhép vao toa dd diém dinh hudng 1a d€ gitip cho mdy cé co s& dinh hudng
ban d0 ngang khi xac dinh toa d0 ctia diém.

Khac vGi trrong hop do bang méy kinh vi théng thuwong ban d6 duoc xoay sao cho
vach "0" clia né tring vGi hudng néi diém tram mdy tdi diém dinh hudng, & day ban do
duoc xoay sao cho vach "0" clla né song song véi huwdng bac ciia hé truc toa d0. Nhw
vay 1a sau khi dinh hudng xong thi s6 doc trén ban d6 ngang clia may toan dac dién tt khi
ngam toi moOt diém nao d6 sé chinh 1a phwong vi clia canh nodi tlr tram may t6i diém dat
gurong. Sau khi thiét 1ap di€m tram may xong, man hinh quay tr®& vé nhw hinh 3, dé dinh
huéng:

An F3 (Set Orientation) dé thiét 1ap dinh huGng, khi &n F3 man hinh hién ra:

ORIENTATION

F1 Hanval Angle Setting
F2 Coordinates

EEE BT B N

Hinh 11
Téi ddy nguoi st dung cé thé str dung 1 trong 2 cach dinh hudng sau:
» Cach 1: Pinh hoyéng bang cach nhap goc

An F1, man hinh hién ra:



Tiép theo, ti€n hanh:

+ Ngam chinh xac vao tiéu hodc gwong & di€m dinh huéng

+ Nhap goc dinh hudng (Brg)

+ Chiéu cao guong (hr)

+ Tén di€ém (s thi tw) dinh huéng (Point).

Sau d6 &n phim F3 (REC) d€ dinh hudng, néu trrong hop dat duwgce guong chinh
x4c thi nén &n phim F4 (ALL) d€ dinh huéng thay vi dinh huwéng bang &n phim REC. Sau
khi &n REC hodc ALL man hinh quay tr&d vé nhw hinh 3, nhw vay viéc thiét 1ap dinh
hudng di hoan thanh. Téi day dé do diém chi tiét, &n phim F4 (Start)

« Cach 2: Pinh hoyong bang cach nhap toa do

An phim F2 (Coordinate), man hinh hién ra:

ORIENTATION HITH COORDINATES
Enter BS PTID

BS: L —————]

Ciweut | cist | e |

“Hinh 13
Téi day, ngudi st dung c6 2 cach thiét 14p diém dinh
hudng
Cdch 1: Nhap truc tiép toa dé diém dinh huéng
An phim F3 (ENH), man hinh hién ra nhw sau:



Enter Point Coordinates |

Job : THUAT
PHID : 2
East | —eeeeeee - -
Morth : = =—==-==-- L===m
Height: ———— ===
iweut | prev | ] ok |
Hinh 14

Ti€p theo nguoi st dung nhép vao:
+ PtID: Tén (hay sO thit tw) di€m dinh hudng, chid y 1a khéng dwoc tring véi tén

hay s6 th tu ctla diém di c6 trong job dang 1am viéc va phai khac tén (s0 thir tw) diém
tram mdy, vi du: SO tht tw di€m tram may 1a 1, thi s6 th tw diém dinh hwéng 1én dat 1a
2.

+ Toa d6 diém dinh hudng, véi:

East ing vOi gia tri toa d0 Y

North Utng voi gia tri toa do X

Height Ung véi gid tri cao dO H

Sau khi nhap xong an phim Enter —» F4 (OK), man hinh liic ndy hién ra:

Sight target point! 1/ —
BS : 2 D
hr : . 500
Hz . 50. 0000 g 3
=] : s===.===m
| : ———— === m

I

Hinh 15

TGi day nguoi st dung can nhép vao chiéu cao gurong (hr) roi ti€n hanh quay may
bat muc tiéu chinh x4c vao diém dinh hudng, &n phim F3 (REC) hoac ALL d€ dinh
huéng.

Do you want to take

additional measurement 7

L ves | | ] o |

Hinh 16



Vi mdy toan dac dién ti TPS 400 cho phép dinh hwong t6i da dén 5 diém, chinh vi
th€ ma sau khi dinh huéng xong di€m thir nhat may s& hoi nguwoi st dung c6 mudn dinh
hudng thém diém nita khong?

- Néu nguoi st dung mubn dinh huwdéng thém diém nita thi &n F1 (Yes), ti€p tuc
lam nhu dinh huéng véi diém th nhat.

- Néu nguoi str dung khong mudn dinh hwdng thém di€m nita thi &n F4 (No), két
thic viéc dinh hudng va quay tré vé man hinh 3.

Cdch 2: Goi diém dd c6 trong b6 nhé ra lam diém dinh huéng

Tw man hinh nhw & hinh 13, &n F1 (INPUT), sau dé:

+ Nhép vao (dong BS:..) tén diém (hay s6 thi tw) clia di€m can lam dinh hudng va an
Enter.

+ Nhap vao chiéu cao gwong (hr) roi ti€n hanh viéc dinh hwéng nhuwr trén. Néu nguoi
st dung nhép tén di€m dinh hudng ma khéng c6 (Point not found) trong job dé thi may sé
hién ra ché d6 tim di€m (Point search), liic nay nguwoi st dung can nhép truc tiép toa do
di€m dinh hudng vao bang cach &n F4 (ENH).

¢ BO)Oc 4: Tién hanh do (Start)

SURVEYING 1/3 Rouwnd

PtID :

hr : 1.500 m

Code : GOCHHA %

Hz : 000 oo~

v : 60°00° DO*

- : ———— === W I
INPUT

Hinh 17

Trudce khi do di€m chi ti€t dau tién ngudi st dung can nhép vao:

+ Tén (hay sO tht tw) diém chi tiét & dong PtID (vi du trén man hinh trén 13 3), chi
¥ rang tén diém chi tiét nay phai khac tén diém tram may va tén di€ém dinh hudng va khac
tén cac diém da luu trong job d6. S6 thir tw ctia diém chi tiét ti€p theo ngwdi st dung sé
khong phai nhdp nita ma né sé tw dong ting 1én 1 don vi.

+ Chiéu cao gwrong (hr), vi du & man hinh trén 13 1.5m.



+ M4 (ky hiéu) di€m chi tiét (Code), vi mdy c6 thé dinh dwoc nhiéu khubn dang
dir liéu khac nhau nén viéc nhp ky hiéu diém sé tao diéu kién thuén 1oi cho viéc xtrly

sO liéu



ndi nghiép, néu dat dinh dang c6 dudi “.dxf”, thi viéc noi cc diém trén AutoCAD sé& thuc
hién duwoc mOt cach dé dang nhd vao ky hiéu di€ém. Vi du & man hinh trén 1a diém do
“GOCNHA”, khi phun di€m trén AutoCAD sé& c6 diém véi ky hiéu 1a GOCNHA xudt
hién. Sau d6 &n phim F3 (ALL) d€ do. D€ chuyén sang di€m ti€p theo can chi y nhép hr

N

va code, qua trinh do ¢t &n ALL.

Khi do xong muén tdt mdy dé ddm bdo dit liéu duoc “an toan”, nguoi str dung nén dn
[ESC] dé thodt khdi chuong trinh tré vé man hinh ban ddu sau dé mdi tdt mdy.

2. Stake Out (Chuyén di€ém thi€t ké ra thuc dia)

Chuong trinh nay dung dé chuyén di€m thiét ké (da biét truwdc toa dd hodc yéu td
géc va canh) ra thuc dia. VGi chwong trinh nay cac diém 16 khoan thim do m& via, khoan
coc nhoi, dinh vi cong trinh,...dwoc chuyén ra ngoai thue dia mot cach dé dang, véi giao
dién man hinh hién thi cic théng s6 can thiét gitp cho viéc diéu chinh khodng cach
gurong ra xa, vao gan, sang trai, sang phai may d€ dua diém dat gwong hién thoi vao diing
vi trf diém can chuyén ra thuc dia, do vAy cong viéc trd 1én nhanh hon va kinh té& hon réat
nhiéu. Sau khi dinh hudng xong, man hinh quay tré vé nhw man hinh & hinh 3, téi day dé
ti€n hanh do, chi viéc &n F4 (Start) d€ do, man hinh hién ra: Cac bude thuc hién:

Vao Menu - F1 (Prog) — F2 (Stake Out), man hinh hién ra:

STAKE OoUT
[ 1 F1 Set Jaob
[ J] F2 Set Station
[ 1 F3 Set Orientation
F4 Start
Hinh 18

T&i day can lam 1an luot cac budc sau:
+ B0)0Oc 1: Set Job (Pat tén cong viéc)
+ BO)Orc 2: Set Station ( Thiét 1ap di€m tram may)
+ B0O)Oc 3: Set Orientation (Thiét 1dp dinh hudng)
Cac budc nay lam nhw cdc bude 1, 2 va 3 ctia chwrong trinh Surveying.

+ BO)Oc 4: Start (Bat dau chuyén di€m thiét ké ra thuc dia)



AnF4a (Start) man hinh hi€n ra nhu sau:

STAKE 0OUT 1/3

Search = E
PtID : I (
Type P mmmmm- EJ
hr : 1.500 m [I3
AHz P === == m=== ]
A - —— 0.000 m
A - - 0.000 m I
e | orst | ree | 4|

Hinh 19
T&i day nguoi st dung c6 2 cach chuy€n di€m thiét ké ra thuc dia.
- Cach 1: Chuyén di€m thiét ké ra thuc dia duwa vao toa do da biét, c6 thé:
+ Nhép truc tiép toa d0 di€m thiét ké vao
+ GOi di€m thiét ké di luu trong b nhd ra.
- Cach 2: Chuyén diém thiét ké ra thuc dia dua vao géc phurong vi va

khodng cach da biét. Trurde hét tir man hinh nhw hinh 19, nguoi st dung an F4 (1) 2 1an

| e B !
Cach 1: Chuyén diém thiét ké ra thuc dia dua vao toa dd da biét

Troyong hop 1: Nhap truc tiép toa do di€m thiét ké vao.

V6i cach ndy ngudi st dung c6 thé nhép vao toa dd di€m thiét ké luu ludn vao
mdy hoac khong Itru vao may.

» Tro)Ong hop nhap toa d6 di€ém thiét ké vao, loju lai trong may.
Tl man hinh 20, An phim F1 (ENH), man hinh hién ra nhu sau:



Ti€p theo 1am 1an Iwot nhu sau:

+ Nhép vao tén diém (PtID), tén diém nay khéng duoc tring véi tén cac diém da
c6 trong job dang lam viéc.

+ Nhap vao toa d0 di€m thiét k&, voi:

East (Y), North (X), Height (H)

Sau d6 an Enter — F4 (OK), man hinh hién ra nhu sau:

Téi day ngudi str dung ti€p tuc an = ) d€ trén dong thong diép hién thi c6 DIST.
Ti€p theo quay may sao cho géc bang & dong AHz = 0000°00”, giit nguyén ban d0 ngang &
trang thai nay roi &n phim F2 (DIST) dé do khoang cach, ngudi ditng may nhin khodng
cach va huwdéng miii tén hién thi trén dong...???... € diéu chinh nguoi di gwong téi khi do
duwoc khoang cach trén dong nay = 0 1a diing vi trf thiét ké. Sau khi tim dwoc vi trf mat
bang, ngudi st dung dua vao chénh cao va miii tén hién thi trén dong...???... dé diéu
chinh nguoi di girong nang 1én, ha xudng sao cho cao dO & dong nay = 0, khi d6 vi tri chan
sao gurong chinh 1a cao dd ctia di€m thiét ké. Qua trinh do &n phim F2 (DIST) néu mudn
luu &n F2 (DIST) + F3 (REC). D€ chuyén sang chuyén di€m thiét k& khac lam twong tu.

» Tro)Ong hop nhap toa d6 di€ém thiét ké vao khong loju lai trong may

T man hinh nhw hinh 20, &n phim F3 (MANUAL), sau d6 nh&p toa d0 di€m thiét
k€ vao va an phim ENTER - F4 (OK), t6i diy lam twong tu nhu trén.

TroyOng hop thir hai: Goi di€m thiét ké da loju trong bd nhé'ra



Néu s6 lwong di€m thiét ké can chuyén ra thuc dia 16n ngudi st dung c6 thé dua
vao cac toa do thiét ké dé nh&p san vao mdy hoac nhép tir may vi tinh sau d6 chuyén vao
mdy d€ tién cho qua trinh chuyén diém ngoai thuc dia.

Sau khi thao tdc d€n khi man hinh hi€n thi nhw hinh 20, nguoi st dung c6 thé goi
di€m di luu trong b nhé ra bang cach:

+ Dung phim di chuy€n sang trai/sang phai & dong PtID (khi thanh sang &

dong nay) dé lwa chon di€m can chuyén ra ngoai thuc dia.

+ Trong trwong hop s6 lwong di€m trong bd nhd nhiéu, dé€ thao tic dwoc nhanh
ngudi st dung nén dua thanh sang 1én dong Search sau d6 nhép tén diém can chuyén ra

ngoai thuc dia (vi du di€ém 5) ro6i &n Enter — F4 (OK)

Céc thao tac ti€p theo 1am twong tw nhur trén.
Cach 2: Chuyén diém thiét ké ra thuc dia dura vao goc phojong vi va khoang cach
Tw man hinh nhw hinh vé 20, &n phim F2 (B&D), man hinh hién ra




Téi day nguroi str dung can nhap vao:
+ PtID : Tén di€m, vi du man hinh dudi 1a di€m 2
+ Brg : Géc phuong vi
+ : Khoang cach ngang.

Sau d6 &n Enter, man hinh hién ra nhuw sau:

Ti€p theo nguoi ditng may quay may sao cho géc bang & dong AHz = 0000°00”, sau
d6 gilr nguyén vi tri ban dd va diéu chinh nguoi di gwong vao ding hudng tia ngam roi
an phim F2 (DIST) d€ do. Dua vao khodng cach hién thi trén dong , nguoi dling may
diéu chinh nguoi di gwong sao cho khoang cach do duoc trén dong ndy = 0, d6 chinh 1a
di€m thiét k& can tim. Qu4 trinh do &n F2 (DIST), d€ ghi lai két qua &n phim F2 (DIST)
xong an F3 (REC). Dé chuyén sang diém khic &n F1 (NEW).

3. Free Station (Chojong trinh do giao hOi nghich)
Vao Menu - F1 (Prog) - F3 (Free Station), man hinh hi€n ra nhw hinh 27:

Ti€p theo nguoi st dung lam nhu sau:

+ Boy6c 1: An F1 (Set job): Dt tén cong viée, budc ndy tuong tw nhw cc
chuong trinh surveying, stake out.

+ Boyoc 2: An F2 (Set Accuracy limit): Cai dit giéi han do chinh xéc cho diém

can giao hOi néu can (néu yéu cau do chinh xac khéng cao c6 thé bd qua bude nay).



Tai day nguoi st dung c6 thé nhép gia tri gidi han clla 6 1&ch tiéu chudn. Néu gia tri
tinh to4n vurot qué gia tri cho phép thi sé xudt hién thong diép canh bao, liic d6 mdy sé cho
phép nguoi st dung quyét dinh tiép tuc do hay dung lai. Néu mubn cai dat do chinh xac
thi tai dong Status dung phim bat ON, nguroc lai OFF.

Std.Dev.North : D0 sai 1éch X.

Std.Dev.East : D0 sailéchY.

Std.Dev.Height : D0 sai 1éch cao d0 H

Std.Dev.Angle : D0 sai 1€ch géc ngang

Sau d6 &n F4 (SET) dé cai dat.

Y nghia cuia viéc cai dat do chinh xac giao hdi:

Gid str ta dat dd chinh xdc cho diém giao hdi véi cac tiéu chuén sai 1&ch 1a: AX <
5mm, AY < 5mm, AZ (H) < 5mm,... Thi sau khi may tinh todn giao h0i ma sai s6 toa d0
di€m giao hoi nghich néu 16n hon 5mm thi may sé& canh bao cho nguoi st dung biét dé€
chdp nhan két qua hay dirng lai.

+ B0)Oc 3: Start :Ti€n hanh do giao

KiAn F4 (Start), man hinh hién ra:

O day, nguoi str dung can:
+ Station : Pat tén di€m can giao hoi (tic 1a tén di€m tram may)
+ hi : Nhap vao chiéu cao may

Nhap xong an Enter — F4 (OK), man hinh hién ra nhu sau:




Lic nay dé€ do tGi di€m can do, ngudi st dung cé thé 1am theo:
Trojong hop 1: Nhap truc tiép toa dd di€ém do tdi vao, 1am nhw
sar TUr man hinh hién thi nhw hinh 29, nh&p vao:

+ PtID : Tén di€ém do tGi

+ hr : Chi€u cao guong

Sau d6 &n phim F4 () - F2 (ENH), man hinh hién ra nhw sau:

Tai day nh&p vao toa do diém do téi sau d6 &n Enter — F4(OK), roi ngdm chinh x4c vao
muc tiéu va an F3 (ALL) dé do. An phim F2 (NextPt) d& chuyén sang diém khac khi da
do xong di€m th nhat, d€ do t6i cac di€m ti€p theo lam twong tw di€m thir nhat. Sau khi
dd do d s6 lwong di€m do can thiét (do tGi toi thi€u 2 diém va toi da 5 diém):

~ PEé xem két qua toa dO di€m giao hdi, &n phim F1 (COMPUTE),

— D& xem phan dw &n phim [RESID],

— PEé xem d0 1&ch tiéu chu@n &n phim F3 (StdDev).

— DE cai dat toa dd diém vira giao hodi dwoc 1am toa dO tram mdy, nguoi st dung
chi viéc &n phim F4 (OK).
Trojong hop 2: Néu di€ém do tGi da luu trong bO nhé clla mdy, thi ngudi str dung chi
can nhp vao tén di€ém can do tGi (vi du diém 5) & dong (PtID) va chiéu cao guong (hr)
sau d6 &n phim F2 (FIND) d€ tim diém d6, man hinh hién ra nhu sau:

POINTS FOUND 111

[ vien | enn ] ogos | ok
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Ch'j - 2 A 2 -, N A2~ e oA

y: - Néu diém can tim o job khdc thi an F3 (Job) dé tim job roi an F2 (SEARCH)
- Trong truong hop st dung phuong phdp goi diém tir trong bd nhé nhung khéng cé

diém do, khi d6 mdy sé hién ra bdng yéu cdu ta nhdp toa dd vao.

Sau d6 lwa chon diing di€m, &n phim F4 (OK), man hinh hién ra:

Ti€n hanh ngadm chinh xac vao diém
+ An phim F3 (ALL) dé do,
+ An phim F2 (NextPt) dé chuyén sang diém khac khi di do xong diém thi nhét,

do toi:

d€ do tdi cac di€m ti€p theo lam twong tw di€m thir nhat. DE xem két qua giao hoi lam
twong tw nhw trrong hop 1.
Két qua cuia phép do giao hoi

K&t qua cudi ciing s€ cho ra toa dd N(X), E(Y), va cao d0 H. Dong thoi mdy ciing
tinh ra phurong vi clla tram may hién thoi. Chinh vi thé ma sau khi tién hanh do giao hoi
xong ngudi st dung c6 thé chuyén sang ché dd do khic (Surveying, Stake out, Tie
Distance,...) ma khong can ti€n hanh cac bude thiét 1ap tram mdy va thiét 1ap dinh huéng
nita. Ngoai ra phép do giao hdi con dua ra d6 1&ch tiéu chudn va phan du d€ danh gia do
chinh xdc clla k€t qua do dong thoi cho ta biét dwge dd On dinh clia cac
di€m toa d6 vira do toi.
Thuan lgi cia do giao hdi

Chng ta c6 th€ do & mdt vi tri ban dO trai hodc phai hodc do & ca hai vi tri ban do,
khong can x€p thl tw di€m va thit tw mat Ong kinh khi do. Néu mot diém duoc do nhiéu
1an & mOt mat clia 6ng kinh thi phép do hop 1y sé& duoc st dung d€ tinh toan.
Chu y trong qua trinh do

+ Khi do & cd 2 vi tri ban d0 thi khong dwoc thay d6i chiéu cao guong.



+ Nhitng di€ém do c6 cao d0 bang 0 sé bi loai bd trong qud trinh xt 1y két qua.

Néu nhitng di€m do tGi c6 cao dO bang 0 thue thi ngudi str dung phai nhap vao gia tri 1a
0.001m. Cach thic tinh toan

Néu phép do c6 nhi€éu hon s6 diém do can thiét, bd xtr ly tinh todn két qua sé
dung phwong phép s6 binh phwong nhd nhat dé hiéu chinh cho toa do phang (X, Y),
phurong phép trung binh cho cao d6 H va géc dinh hurong.

+ Gia tri do & ban d0 trai va ban d0 phai dwoc dua vao trong tinh toan.

+ T4t ca cac phép do déu duoc strly & cing dO chinh xac cho du ching duoc do &
mOt vi tri ban dO hay & ca hai vi tri ban do.

+Toa d0 Y va X duoc xac dinh bang phwong phap s6 binh phwrong nhd nhat, bao
gbm ca do 1éch tidu chudn.

+ Cao d0 cubi cling dwoc tinh todn tir sy trung binh clla cac chénh cao so v6i di€ém
gOc.

+ G6c dinh hwéng dwoc tinh trung binh tlr phép do & 2 vi tri ban d0 va vi tri mat bang
da duoc tinh toan.

Nhitng thong diép c6 thé xuat hién trong khi do

+ "Selected point has no valid data!" Théng diép nay chi ra rang diém do di lua
chon khéng c6 toa d0 X hoac Y.

+ "Max 5 points supported !" nghia 1a "néu 5 diém dich di dwoc do ma nguoi do lai
do thém di€m ntta. May chi cho phép do t0i da 5 di€m".

+ "Invalid data- no position computed !" Thong di€p ndy cho biét "khong cho phép
tinh ra toa d0 tram vi da c6 dit liéu khong ding ". + "Invalid data- no height computed!":
Nghia 12 hodc 14 cao d0 ctia di€m do khong hop 1& hodc 1a khéng du dir liéu do dé tinh ra
cao dO clla tram may.

+ "Insufficient space in job !" Nghia 1a job hién thoi da day khong cho phép luu trit
thém dir liéu.

+ "Hz (I-II) >0.9 deg, measure point again !" LOi nay xay ra néu diém do duoc do &
hai vi tri ban d0 ma sw khac nhau vé géc bang 16n hon 1800 + 0.90.

+ "V(I-II) > 0.9 deg, measure again !" LOi nay xay ra néu diém do dwoc do & hai vi

tri ban d6 ma su khac nhau vé géc ditng 16m hon 3600 - V+ 0.90.



+ "More points or distance required !" Nghia 1a " yéu cdu do thém diém hodc
khodng cach" vi khéng du dirliéu do d€ tinh ra toa d6 tram.
4. Reference Line ( Pinh vi céng trinh theo dojong chuan)

Chuong trinh nay diung d€ chuyén di€m thiét ké ra thuc dia dua theo dwong chuén
hodc ding dé ki€m tra doan duwong, tim cong trinh, va cic di€m giao nhau gitia cc truc
chinh, truc phu trong xay dung,... DPuong chudn cé thé 1a chinh duwong gbc (mot
truc/canh nao dé clia cong trinh) hodc dwoc xac dinh bang cach tham chiu téi duwong
gbc, duong chudn c6 thé duwoc dich chuyén song song (tlc theo khodng cach Offset), theo
chiéu doc (theo khodng cich Line) hodc theo chiéu thang dimg (theo Height) so véi

duong gdc, hodc quay quanh (Rotate) diém gdc thlr nhat mot goc can thiét.

4 Trong hinh vé:
2/ / ’ ﬁ%ﬁ’ + Piém 1 va 2 1a diém gbc thir nhat va
/ ; /f " / thr hai.
o ;/ ﬂ + Dudng thang 3 1a dudng goc
\A /’! cﬁ: + Puong thang 4 13 dudng chuén
ALY

Vao Menu — Programs, man hinh hién ra:




Ti€p theo ngwoi st dung can lam céc burdce sau:
+ B0yoOc 1: Set Job (Pat tén cong vi€c)
+ BO)Oc 2: Set Station ( Thiét 1ap di€ém tram may)
+ B0)Oc 3: Set Orientation (Thiét 1ap dinh huéng)
Céac budc nay lam nhw cac budce 1, 2 va 3 clia cac chuong trinh trén. D€ tién hanh do

En F4 (Start), man hinh hién ra:

Téi day tién hanh tao dudng chudn (Base line) dé dinh vi hodc kiém tra, c6 2 cich tao:

+ Cach 1: Tao dwong chudn bang cach do truc ti€p ngoai thuc dia. Nhuw ta da biét
d€ tao thanh moOt dudng thang thi it nhat phai biét 2 diém, nén dé€ tao duodng chuén ta
phai do téi 2 di€m gbc. T man hinh 35, dé do t6i di€m goc:

- Nhép tén diém thr nhat (Point 1)

- Nhép chiéu cao gurong (hr)

Sau d6 ngam vao diém gdc thir nhat, 4n F3 (ALL) d€ do, man hinh hién ra:

Tién hanh do t4i diém thir 2 1am twong tw di€m thit nhat, do xong diém thit 2

man hinh hién ra:

TGi day néu muln:



* Str dung ludn duong gbc vira do lam duwong chudn thi chi viéc tién
hanh do kiém tra (L&O) hodc chuyén di€m thiét ké ra thuc dia (StOut).

* Néu mubn tao dwong chudn dua vao dudng gbc thi nhAp cac gia tri:

- Dich chuyén song song (ttc theo khodng cach Offset) so v4i dudng gdc

- Theo chi€u doc (khoang cach Line) so v6i duong goc

- Theo chiéu thdng ding (theo Height) so v&i dudng goc

- Quay quanh (Rotate) diém gOc tht nhat mot géc (néu can).

Tiép theo nguoi st dung cé thé 1am mot trong hai viéc do kiém tra hodc chuyén
di€m thi€t ké ra thuc dia dura theo dwong chuén.
a, Po kiém tra

Khi da thuc hién dén man hinh 37, néu muén do ki€m tra vi tri di€m xem c6 diing

thiét ké khong, &n F2 (L&O), man hinh hién ra:

PE do an phim F2 (ALL), sau khi do xong cac sO liéu: Offset, Line, va chénh cao so
v6i duong goc sé duge hién thi cho ta biét duge vi tri di€m d6 c6 ding véi thiét
ké hay khong.
b, Chuyén di€m thiét ké ra thuc dia dua vao dojong chuan

TU man hinh nhw hinh 37, &n phim F3 (StOut), man hinh hién ra:

Sau dé6 tién hanh nhap cac gia tri:



+ Dich chuy&n ngang (Offset) so voi dwong chuén
+ Dich chuyén doc (Line) so v4i duwong chuédn
+ Cao d0 clla diém thiét ké.
+ Chiéu cao guong
(hr). An F4 (OK), man hinh

hién ra:

Sau d6 ti€én hanh quay may sao cho géc bang & dong Hz = 0000’00, r6i ti€n hanh
an phim F2 (DIST) d€ do, diéu khién dich chuyén guong sao cho khodng cich ngang &
dong = 0 (m). P& chuyén sang di€m khac &n phim [NextPt].

+ Cach 2: Tao duwdng chuén bang cach goi di€ém tlr trong bO nhé may.

- D€ goi di€m trong bd nhG ra lam di€ém gdc thir nhat, thi tir hinh 35 chi viéc nhép
tén diém can 1am di€ém g6c th{r nhat roi an phim [FIND] sau do an [OK].

- Chuyén sang di€ém goc thir 2 1am twong tw

(Cht ¥ rang cac sO liéu trong hinh vé chi mang tinh chat minh hoa)

5. Tie Distance (Po khoang cach gian ti€p)

Chuong trinh nay dung d€ xac dinh:

+ Khodng cach nghiéng gitta 2 diém

+ Khodng cach ngang gitta 2 di€m

+ Chénh cao gitta 2 di€m

+ Phuong vi canh néi 2 di€ém

+ D0 dbc (grade) gilra 2 diém.

Hai di€ém nay c6 th€ do ngoai thurc dia hodc 1dy tir trong b nhé clia may
hodc nhap toa do tlr ban phim.

Cach tién hanh:



Vao Menu - F1 (Prog) — [PAGE] - F1 (Tie Distance)



Budc 1: Set job
Budce 2: Set Station
Budc 3: Set
Orientation Buoc 4:
Start
Cac thao tac tir bude 1 dén budce 3 1am twong tu chwong trinh

Surveying. Khi &n F4 (Start), d€ bat dau do man hinh hién ra 2

trrong hop:
TIE DISTANCE
Select method !

F1 Polygonal (A-B, B-C)

F2 Radial (A-B, A-C)

2 )] |

Hinh 41
Tai day nguoi st dung cé thé chon F1 (POLYGON) hoac F2 (RADIAL).
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Phuong phap da giac (Polygon) Phuong phap xuyén tam (Radial)

Hinh 42
Troyong hop 1: An F1 (POLYGON) - day 1a phurong phép da giac,

Vi phuwong phap nay nguodi st dung c6 thé ap dung dé ki€m tra 0 doc hay hé s6 mai
taluy trong giao thong, thuy dién, ...

Thao tac ti€p theo nhu sau:
+ Nhép vao tén diém thr nhat (Point 1)

+ Nhép vao chiéu cao gurong (hr)



+ Ti€n hanh do an F2 (ALL)



+ Ti€p theo, nh&p tén di€m thit 2 (n€u khong nhép thi diém thir 2 sé tw ddng ting
1én 1 don vi so v6i diém trude) va nhdp chiéu cao guong.

+ Sau khi do xong di€ém thi 2 két qua do gian ti€p s& hién thi (Tie Distance Result).

Vi du: Trén man hinh 13 k&t qua do khodng cach gian tiép t4i 2 diém 1a Al va A2,
trong do:

Point 1: Di€m thir nhat

Point 2: Piém thit hai

Grade : D0 dOc gitra 2

diém Khodng cach nghiéng

Khodang cach bang

Hién thi chénh cao.

Bearing: Phuong vi canh n6i 2 di€m.

Né&u mudn do méi, &n F1 (NewPt 1), néu van muon ding di€ém dau tién dé tinh so
v0i cac diém khac, an F2 (NewPt 2).

Troy0ng hop 2: An F3 (RADIAL) — Day la phuong phép xuyén
tam Phurong phap nay lam twwrong tw phwong phap da giac.
6. Area (Tinh di€n tich)

Chuong trinh tinh dién tich dwoc 4p dung trong do vé tinh khéi lwong, do dia
chinh,...va dac biét thé hién tinh uu viét trong nhitng trrong hop can biét dién tich ngay
tai hién trueong.

Thao tac do:

Vao Menu — F1 (Prog) — [PAGE] - F2 (Area)
O day ngudi st dung ciing phai thuc hién

cac bude 1, 2, 3 nhw cac chwrong

trinh trén.



AnFa (Start) d€ do, man hinh hién ra nhw hinh 45.



Tai day can:

+ Nhép tén di€ém do thir nhat (PtID)

+ Nhéap vao chiéu cao gurong (hr)

Sau d6 bat muc tiéu, &n F3 (ALL) dé do. P& xem két qua tinh dién tich, &n F3
(RESULT), man hinh hién thi c¢6 dang hinh 46. Néu mu6n do thém diém an F4 (AddTg).
Dé do tinh dién tich ving m&i, &n F1(NewArea)

Chil y:

1. BOi v0i cdc mdy c6 thém chike ndng tinh khoi luong (Volume), thi tir man hinh
nhu hinh 45, dn F4 () - F1 (Volume), t6i ddy c6 2 cdch hodc la:

+ Nhdp vao chénh cao

+ Po, dn F1 (Measure) tiép theo nhdp vdo PtID va hr, dn ALL dé do,
chuyén sang diém thir 2 lam twong tw. D€ xem két qud dn F3 (Result).

2. Khi do dién tich cdn xdc dinh ré ranh giéi viing tinh dién tich sau dé di guong
lan luot theo thit tu moOt vong, khéng durge di guong “16n x6n” chong chéo, vi néu di sai

s€ dan dén két qud tinh dién tich sai. Hinh vé 47 mé td qud trinh do dién tich.

Vs B R

1 3

Hinh 47

7. Remote Height (Po cao tir xa)

Chuong trinh nay diing dé xac dinh cao d0 ctia diém khong ti€p can dwoc. Cach do
nhu sau:

Vao [ MENU ] - F1 (Programs) — [ Page | —» F3 (Remote Height)

Ti€p theo cling thure hién cac budc:

B0)Oc 1: Set job (dat tén cong viéc)

B0)Oc 2: Set Station (thi€t 1ap tram

may)



B0)Oc 3: Set Orientation (thiét 1ap dinh
hudng) Cac bude nay thure hi€n nhur cdc chwrong trinh

trén.



B0)Oc 4: Start (Bat dau d)

Tiép theo:

+ Nh&p vao tén diém do thir nhat & dong (Point 1)
+ Nhép vao chiéu cao gurong (hr)

Sau d6 ngdm chinh xac vao gwong roi 4n ALL d€ do. Man hinh hién ra nhu sau:

Téi day ngéc Ong kinh ngdm chinh xac vao di€ém can do, khi d6 may s& bao cac
thong s6 clia diém ngam tdi nhw sau:

+ Khodng cach ngang tir may dén diém do

+ Chénh cao gitta 2 diém

+ Height : Cao d0 clia diém do t6i

+ D& ghi cac théng s6 nay chi viéc &n F4 (OK)
AnF1 (BASE) dé chuyé&n sang diém khéc.

1. Cdc diém cdn do phdi cing ndm trén mot dudng thdng ding di qua diém diém
ddt guong. Tt 1a khi do chi c6 goc ding thay d6i con géc bdng khong thay doi.

2. C6 thé do khéng cdn biét chiéu cao gurong cdch tién hanh nhu sau:

Tw man hinh & hinh 48, &n phim F4 (# ), man hinh hién ra:

Ti€p theo an F1 (hr ?), man hinh hién ra:



Téi day ngdm chinh xac vao guong sau d6 an ALL d€ do, sau dé quay 6ng kinh

xubng ngam chinh xdc vao chan sao guong, roi F4 (OK), dé cai dat chiéu cao guong, sau

d6 m&i ngdm 1én di€m can do, téi day cac két qua hi€n thi va thao tac luu nhw trén.

8. Construction (Chg)ong trinh itng dung trong xay dung)

Chwong trinh nay dung d€ do kiém tra vi tri
cong trinh, cic diém giao nhau gitta cic truc, va
chuyén di€m thiét ké ra thuc dia c6 vi trf twong
quan v&i cac duong truc

Cong trinh. (Hinh 52 mé ta chwong trinh)

Cach do:

Vao Menu - F1 (Programs) —F4
(Construction) Man hinh hién ra nhuw hinh 53_V&i
chuong trinh ndy nguoi st dung chi can dat tén
job, ma khéng can céc thao tac thiét 1ap tram may
va dinh hwéng nhw thong thurong.

1. Tao m@i truc cong trinh

An F3 (New construction line), man hinh
hién ra nhw hinh 54. Tién hanh nhap tén diém thir
nhdt cla truc coéng trinh, chi€u cao gwong sau dé
an All dé do. Chuyén sang di€m th 2 1am twong
tw. Sau khi tao xong truc ban c6 thé thuc hién

chuyén

F1
F2

F3
Fa

Hinh 52

CONSTEUCTION: Start
Set Job
Set EDH

Mew construction line

Continue previous site

Hinh 53




di€m thiét ké ra thuc dia (Layout) hodc do kiém
tra cong trinh (As build check).

+ Lay Out: (Hinh 55)

Tién hanh nhép tén diém can chuyén ra thuc dia
—~ ENTER ~ [ENH] tiép theo nhép tén di€m va
toa d0 clla di€ém chuyén ra thuc dia so v6i truc
tic 12 ( Off = E =Y va Line = N = X). Quay mdy
sao cho goc bang vé 0000°00”, gilt nguyén ban do
ngang & vi tri ndy, diéu khi€n nguoi di guong vao
ding hudng sau do tién hanh &n ALL hoac DIST
d€ do. Quan sat huwdng miii tén d€ diéu chinh
nguoi di gurong sao cho cac chi s6 & cac dong miii
tén vé 0.0 m 1a duoc.

+ As built check: Do ki€m tra (hinh 56)

An All hodc DIST dé do sau khi do, Ung
dung nay sé cho ta biét cic diém giao nhau giita
cac truc, va cac di€ém da thi cong c6 ding vi tri
thi€t ké

hay kh«ng?

Chuy:

LAY-0UT
PtID : ®
______ X
hr : 0.000 m
AL 1.000 m| 1 0.190 m
AOff: 2.000 m| *+ 0.168 m
A SRR ¢ -~ ---
Hinh 55
AS-BUILT CHECK
PtID : o
AB
hr 0.000 n
AL ¢ 42.263 m %
AOff:  -34.105 m
Al 21.632 m
inPuT fravour| A | 4
Hinh 56

- Sau khi d4 tao xong truc néu muén déi truc, an F4( )~ F3(ShiftLn), sau dé tién

hanh nhép cac gia tri Shift right (sang phai truc), shift forward (doc truc), shift upward (1én

trén).

- PO cao clla diém dau tién do lam truc luén dwoc str dung lam cao dO chuén.

2. S dung truc di tao tro)Oc

An F4 (Continue previous site), sau d6 lam twrong tw nhut tao moi truc.

9. Height Transfer (Truyén dd cao)

Chuong trinh nay dung dé xac dinh cao d0 cia diém tram may khi biét it nhat cao

dd ctia mOt di€m do tdi.



Cach do:

Boyéc 1: An phim [FNC] - [PAGE]-
F1(Height Transfer), man hinh hién ra nhw
hinh 57

An F4() 2 1an, man hinh hién ra c6 dang
nhu hinh 58.

Ti€p theo &n F3 (hi) d€ nhép vao chiéu cao
may sau d6 &n F4 (OK) dé chdp nhén, man
hinh hién thi quay tr& vé nhw hinh 58.

BoyOc 2: Ti€p tuc an F4 () 2 lan, man
hinh hi€n thi quay tr&d vé nhw hinh 57
~F2 (FIND) - F4 (ENH), man hinh hién thi
dang hinh 59.

Tai man hinh nay nguoi st dung nhép vao
tén di€m do tGi (PtID), toa dd East (Y), North
(X) va cao d0 H clia di€m do téi. Chi y rang
néu chi biét cao d0 cla di€m do tGi thi ma
khong biét gia tri toa d0 X va Y thi nhap X =
0, Y =0 va cao d0 H vao.

B0)Oc¢ 3: Nhap chiéu cao guong (hr)

An ALL d8 do. K6t qud hién thi HO chinh 1a
cao d0 clia di€m tram mady (hinh 61).
Téi day:

+ N&éu muln do thém di€m d€ nang cao dd
chinh x4c, &n F1(AddTg).

+ Néu muodn do & vi tri ban d0 khac &n F2
(FACE).

+ Néu dong y vOi két qua do duoc &n F4
(OK) — F3 (AVERAGE) dé cai dat cao d0 do

dwoc 1am cao dO tram may.




+ Néu mudn do mdi &n F4 (NEW)

10. Cach xéa job H-TRANSFER RESULT 172
~ R Station : DEFAULT

Khi sO lwong job da day (All jobs occupied! HD : eeeme,e=- m
). D€ x6a job vao Menu — F4 (File), man hinh pociguar:  coom o i
hién ra nhuw hinh 62. Points 1

Ti€p theo &n F1, man hinh hién ra nhw hinh [ ok |
63. Dung phim di chuyén sang trai/sang phéi Hinh 61
d€ luya chon job muén x6a, khi di lua chon FILE HAMAGEHENT 172 -

duoc job mudn x6a, dn phim F1 (DELETE), F' Jeb
F2 Fixpoints

man hinh hi€n ra nhuw hinh 64. F3 MHeasurements

L aA A A P F4 cCod
Toi day, néu tiep tuc muon x0a an phim F4 eces

(YES), néu khéng mu6n xéa nita an F1 (NO),
Hinh 62

dé thoat.
Chd y rdng khi dir 1iéu da x6a khong thé 1ay

lai dwoc (data not recoverable)!

S ure 1— 1] d e I e 1— e J L1 ] h ? 1l VI OO0 OO AR S AR 01 14 H[ MH\I?II]HMI]]J

bATA NOT RECOVERABLE | T ,NHHIWWNWm" n

I B
Hinh 64

11. Nhap hang loat toa dé cic di€ém loju vao trong may

Khi can dwa mot s6 lwong 16n diém thiét ké ra thuc dia nguoi st dung cé thé dua
vao cac toa d0 thiét ké dé nhAp san vao mdy hoac nhép tir may vi tinh sau d6 chuyén vao
may dé tién cho qua trinh chuyén diém ngoai thuc dia.

Sau day tac gia xin gidi thi€u cach nhap toa dd truc ti€p vao mdy toan dac dién

tt. Vao Menu — F4 (File), man hinh hi€n ra nhw hinh 62.
Trudc hét nguoi st dung 1én tao job d€ luu dir liéu (dé tao job &n F1), sau d6 mdy tién
hanh nhép di€m vao.

Ti€p theo an F2 (Fixpoints), man hinh hi€n ra nhw hinh 65.



Ti€p tuc &n F3 (NEW), man hinh hién ra nhw hinh 66. Téi day nguoi st dung chi
viéc ti€ hanh nhap vao:

+ Tén di€ém (PtID)

+ Toa d0: East (Y), North (X), Height (H)

Sau khi nhdp xong di€m thi nhat d€ chuyén sang nhap di€m khac chi viéc dung
phim di chuyén lén/xu0ng sau d6 nhép lai tén diém va toa d6 roi lai 4n F4 (OK).

Tién hanh twong tw véi hang loat cac diém khac.
Xo4, stta lai toa do di€m ciing (fixpoint)

Khi mu6n xo4 hodc stra lai toa d6 diém thi sau khi thuc hién dén man hinh nhw
hinh 65, néu mudn xo04 4n F1 (DELETE), néu muln stta &n F4 (EDIT).
12. Cach xo04 di€m do VIEH HEASUREHENT

DPE x04 diém do vio Menu — F4 (File), man hinh ;::1 i on; —

hién ra nhw hinh 62. F3 -> Specific point searc

Ti€p theo an F3 (Measurement), man hinh hién ra F4 -> Shou all measurement

nhtr hinh 67, N BT

Téi day c6 2 cach tim diém dé xoa: Hinh 67



Céach 1: Tiép tuc an F4 (Show all measuremnts), dé
hién tat cA cic diém do (man hinh hién ra nhw hinh
68), sau d6 dung phim di chuyén sang trai/sang phai
dé tim diém muodn xo04 r0i an phim F1 (DELETE) dé
x0a.
Cach 2: An F3 (Specific point search), man hinh hién
ra nhw hinh 69, sau dé danh tén diém mubn x0d vao
(vi du di€m 3), &n Enter man hinh hién ra nhw hinh
70.

Chd y rang khi &n phim F1 (DELETE) dé xo4,
néu mudn xoa ti€p thi &n F1 (YES), d€ ti€p tuc,

nguoc lai &n F4 (NO).

VIEM |

Type: OriHeas. SURVYE
PtiD:

Hz : 41.4270
v 3 66. 66T
Date: 12.10.1393
Time: 04:07:1
pecee] ] s

Hinh 68

SET POINT SEARCH

PHID: I

Lweor || ]

Hinh 69

VIEH I
Type: Heasure SURYE
P+iID:

Hz : 41. 4270
v = 66. 66T
Date: 12.10. 139
Time: 04:07:1

foecere] ] |si

Hinh 70



13. Cai dat tham sO truyé€n trit trén may toan dac

Vao Menu — [PAGE] dén trang 2/3, hinh 71.

An F2 (COMM Parameters), man hinh hién ra
nhw hinh 72 va & day nguoi st dung c6 thé tién hanh
dat tham sO truyén dit liéu

Chuy:

Nén dat chudn theo Leica nhu sau:

+ Baudrate (tOc d0 truyén): 19200
+ Databits (ki€u truyén dir liéu): 8
+ Parity (kiém tra chan/1&): None
+ Endmark: (diém cu6i) CR/LF



+ Stopbits (sO bits dirng): 1
14. Cai dat phan mém triit sO liéu
Cho dia Leica Geo Office Tools vao, man hinh hién
ra nhw hinh 73:
Chon “Click here to continue in English”, man
hinh hi€n ra nhw hinh 74.
Chon “Install LEICA Geo Office tools”
Ti€p theo chon Next — Next -~ YES — Next —
Next — Next — Next.
Pén day viéc cai dat da hoan tat.
15. Cach trut sO liéu
+ B0O)Oc 1: Pat tham so trit dirliéu trén may
tinh Click chult trdi vao Tools — Data Exchange
Manager (hinh 75) — nhdn chu6t phai vao Serial
Ports — Click chuOt tréi vao Settings — Hién ra
bang
nhw hinh 76. — Chon COM Settings (hinh 77).
O bang nay chon loai may (Instrument) st dung.
Va dat cac tham sO sau triing véi tham sO da dat trong

may toan dac:

+ Baudrate (tOc d0 truyén): 19200

LEICA Ges Office Tools V3.0

Dok b o et i Enghl

R e e L =
— T

Hinh 73

LEICA Geo Office Tools V3.0

WAt
e LA, Gl O
————

byl el Al Fad

e D b

Hinh 75



+ Databits (ki€u truyén dirliéu): 8
+ Parity (ki€m tra chan/1é): None
+ Endmark: (dau két thiic) CR/LF
+ Stopbits (sO bits dirng): 1

Settings

General | COM Settings |

FC/CF-Card =etting:

Create field data objects for: J

Recognized files:

Search in: |C:\.D ocuments and Settingz'All UszershDocumenl I:l

[ Include subfolders

ak. I Cancel

+ B0)Oc 2: Triit sO liéu
Click chudt tri vao Serial Ports — Click chudt trdi vao c6ng COM...~ Chon Job
muon trit gap sang may tinh — Sau d6 hién ra mOt bang format, chon IDX (néu muon trit

ra sO liéu dang toa do).

Settings
Eart: j
Instrument: | TRS400 j
Baud rate: | 19200 j
P arity: | Morne j
Stop bits: | J
D ata bits: | =] j
End mark: [CALF B3
Defaults
Ok I Cancel |

16. Cach nhap s6 liéu tir may tinh va chuyén s6 liéu vao may toan dac dién tir



T man hinh desktop click vao biéu tuwong “LEICA Geo Office Tools” dé khdi
dOng chuong trinh Leica geo office tools, sau dé vao “Additional Tools” — Coordinate
Editor — Tai day c6 thé md file 18y gia tri toa d0 di trit vao mdy tinh (vao file — New )
hoéac nhép gia tri toa d0 tlr ngoai vao bang d€ chuyén vao trong mdy toan dac (vao file —
Open). Sau khi nhép s6 liéu xong ngudi st dung luu lai file d6 (chi y khi lwu dé dinh
dang
* idx) rOi tién hanh tao job trong mdy toan dac dién ti. Ti€p theo quay trd lai vao Tools
— Data Exchange Manager sau d6 gap file vira luu chuyén vao job vira dat trong mdy
toan dac dién t&. Nhw vay 1a qua trinh truyén s6 li€u tir may tinh vao mdy toan dac da

hoan thanh.

PhCn 4. CAC PIEU KIEN AN TOAN KHI VAN HANH VA BAO QUAN MAY

Trong qua trinh st dung mdy toan dac dién t& can dam bdo cac diéu kién an toan
khi v&n hanh va bao quan may nhu sau:

+ Khi vén chuyén may di xa khong dwoc van chuy@€n may “tran” ma khong cé hom
mady, khi chuyén tram mdy néu dé ca chan may thi phai vac diing tw thé da duoc dao tao
tai nha trrong.

+ Khi vira do xong & ngoai nang to ma cho may vao hom mdy khong nén déng hom
lai ngay, ma khoang 15 phiit cho nhiét d0 ctia may giam sau d6 may déng hom mady lai.

+ Khong do dwéi troi nang to ma khong c6 su che ddy, khong do dudi troi mua,
sadm chdp, cac khu vurc c6 kha nang nhiém tir 10m,...

+ Khéng duoc quay Ong kinh ngam trire ti€ép 1én mat troi vi khi ngam truc tiép 1én
mat troi rat dé 1am hong mat ban va hdng bo phan quang hoc ctia may.

+ Chi st dung nguon dién theo diing quy dinh ctia nha san xudt Leica- Geosystems.

+ Khi pin m&i dua vao st dung, d€ ting tudi tho clia pin thi 1an nap dau tién tir
8+12 tiéng (nhiét dO nap pin phit hop nhat 1a tir + 10°C dén + 20°C), sau d6 xa hét sach
dién (dé x& hét dién c6 thé bt chiéu sang man hinh va bat ché dd do tracking ) roi lai
ti€n hanh nap, nap 1an thir 2 ciing tir 8 + 12 ti€ng, sau do ciing xa hét sach dién. Tl lan
nap tht 3 tré di chi nap khi nao pin gan hét dién (khong nén d€ pin hét sach dién mdi

nap) va khi pin duwoc nap day thi thao pin ra, khong nén nap pin chua ddy ma da théo pin



ra (Vi pin c6 hiéu g nhé nén néu nap nhw vay nhiéu 1an sé tao thanh “ngudng day”,
khi d6 cac 1an nap sau chi nap dién day dén d6 1a pin di bdo day, nhung thuc té€ dung

lwong pin chua day do vay ma khi do rat



nhanh sut dién), khi pin di day khong nap qua 1au dé tranh tinh trang pin bi chai, s& dan
dén hiéu sudt str dung kém.

+ Khong duoc nhin thang truc ti€p ciing nhw chiéu tia laser vao ngudi khac. Vi ting
dung laser 1 rdt quan trong nén ngoai cac kiém nghiém khac trudc khi dua may vao st
dung can ki€m tra sy ddng truc clla quang truc va tia laser.

+ Nhiét d0 bdo quan mady tlr - 40°C dén + 70°C, chii y rang khong nén cat
gitr may & nhung noi cé6 d6 dm 16mn.

+ Tuy theo cc diéu kién méi trong 1am viéc ma dua ra cic chu ky bao dutng,
ki€m nghiém hiéu chinh may cu thé, d€ ddm bao dd chinh xic do dac va ning cao tudi

tho clla may.
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