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M

1 Gi@i thiéu vé M-Survey
1.1 Gigi thiéu

Phan mém M-Survey |a phan mém (rng dung khao sat ki thuat dugc phat trién béi
Cong ty TNHH GNSS Meridian Quang Chau dua trén irng dung vi tri chinh xac cao GNSS.
Cac nha phat trién da tich Iy nhiéu nam kinh nghiém trong linh viurc khao sat va tiép thi,
két hop vai thoéi quen sir dung cila mot sé lugng I6n ngudi dung trong nganh va tich
hgp théi quen str dung clia hé diéu hanh Android, phat trién viéc thu thap khao sat vi tri
chinh xac cao, dat coc diém, dat coc tuyén, thiét ké va dat coc dudng, dat coc CAD, dat
coc DTM, v.v. Phan mém c6 nhirng dac diém nhu quy trinh van hanh don gian va than
thién v&i ngudi dung, chirc nang thiét ké va dat coc dudng manh mé, chlrc nang anh xa
CAD manh m&, va hién thj tién Igi cdc menu chirc ndng dé ngudi dung tay chinh thiét ké.

Dudi day la gidi thiéu vé cac chirc nang co ban cla phan mém: phan mém chu
yéu bao gébm bén phan: du an, Thiét bi, Khdo sat, va céng cu.

1.1.1 Dv &n

Phan nay chud yéu tap trung vao cau hinh dy an, quan ly dir liéu du an va cac
thao tac lién quan dén cai dat phan mém, bao gém Quan ly du an, Bia phuong héa,
Diém hiéu chuan, Hé toa do, Thu vién diém, Quan ly thu vién ma, Nhap di liéu,
Xuat di liéu, Ludi xubng mat dat, Cai dat Pham vi Khao sat, Cai dat |6p, Cai dat
phan mém, Gidi thiéu vé phan mém, va cac chirc nang khac.

1.1.2 Thiét bi

Phan nay chu yéu tap trung vao viéc két ndi cac thiét bi GNSS dé chinh xac cao va thiét |
ap cac hoat dong lién quan, bao gém Giao ti€p, Rover, Can c, Tinh, Thong tin thiét bi, Cai dat
thiét bi, ban do sao vé tinh va xem thong tin dinh vi, cing cac chirc nang khac.

1.1.3 Khdo sat

Phan nay chd yéu st dung dinh vi GNSS dé khao sat dir liéu thuc dia, danh dau va cac
hoat ddng irng dung cdng nghiép lién quan, bao gém Khao sat Biém, Khao sat Chi tiét, Khao
sat diém kiém soat, Danh dau diém, Dat coc CAD, Khao sat dudng gap khuc, Khao sat da giac,
Danh dau tuyén, Dat coc xoan, Bat coc DSM, Thiét ké va dat coc dudng, Khao sat dudng day
dién, Panh dau thap dién, Tuy chinh chirc nang, va cac chirc nang khac.

1.1.4 Céng cu

Phan nay chd yéu bao gom mot sé cdng cu thuc té pho bién lién quan dén céng viéc
do dac hién trudng, bao gom Bo chuyén doi toa do, Bé chuyén déi goc, Chu vi va dién
tich, Tinh toan thé tich, Chia sé tép, May tinh, Tinh todn trung binh, Tinh toan toa dé
duong, Tinh toan toa dé nghich dao, Tinh toan dudng diém, Tinh todn tdm vong tron,

1
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Thém dé léch vao diém trong khoang thaoi gian xac dinh, Vector, Goc gilra hai
dudng, Tinh toadn giao diém, Tai cat, Giao nhau vé phia trudc, Tinh todn diém léch,
Tinh toan diém mad rong, Tinh todn diém bang nhau va cac chic nang khac.

1.2 Cai dat va g& cai dat
Quy trinh cai dat:
1. Tai trinh cai dat phan mém M-Survey Android (*.apk).

2. Sao chép chuong trinh cai dat phan mém M-Survey vao thiét bj dién thoai
(PDA) ctia ban. Tim chuong trinh cai dat phan mém trong quan ly tép cla thiét bi
cam tay va nhap vao né dé cai dat.

3. Nhap vao phan mém M-Survey trén man hinh chinh dé vao phan mém (lan
dau tién vao, ban can tao mét du an trudc, va sau moi lan khdi dong, phan mém sé
tu ddong md va sir dung du an cudi cung).

Qua trinh g& cai dat:

Phuong phap 1: Nhan gilt bi€u tugng cda phan mém trén man hinh chinh, kéo né
vao hop tuy chon [G& cai dat], va nhan "OK" dé hoan tat viéc g& cai dat phan mém.
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2 Du an

Vao giao dién chinh clia phan mém va nhap vao [Du an], nhu dugc hién thi trong 2-1 va
2-2. Dy an bao gom quan ly dy an, Pia phuang héa, Biém hiéu chuan, Hé toa d6, Thu vién
diém, Quan ly thu vién ma, Nhap dir liéu, Xuat dir liéu, Ludi xubng mat dat, Cai dat pham vi
khao sat, Cai dat |6p, Cai dat phan mém, Gidi thiéu vé phan mém, va cac chirc ndng khac. B6
cuc giao dién c6 thé dugc chinh sira. Nhan gilr biéu tugng chirc nang dé loai bd chirc nang,
kéo thir tu vi tri chlrc nang, va nhan "Thém" dé thém chirc nang vao giao dién chinh, nhu

duogc hién thj trong 2-2.
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Tat ca dit liéu va hoat ddng clia phan mém dugc luu trir va quan ly dua trén du
an k¥ thuat. Sau khi vao phan mém lan dau tién, mét du an phai dugc tao trudc.
MGi lan ban vao phan mém trong tuong lai, phan mém sé tu dong tai du an da sir
dung gan nhat. M6i du an dugc luu trir trong thu muc tuong &ng (vi tri mac dinh:
bd nhd trong ->MeridianGNSS->Duy an) dudi dang mét thu muc véi téndy an. T
héng tin co ban cla du an dugc luu trong "<Tén Dy an>.Job", va dit liéu khac dugc
luu trir trong file thu muc tuong ng.

2-12-2

2.1 quan ly du an

Nhéan vao [Du an] ->[Quan ly Du an], nhu dugc hién thitrong 2.1-1. Quan ly du
an bao gém cac chilrc nang nhu tao du an mdi, xéa du an, maé du &n va mé cac du
an trén dia bén ngoai danh sach.

Nh&p vao du an dugc hién thi trong danh sach du an sé hién thi cac chirc nang xéa, chia
sé va md, nhu dugc mo ta trong 2.1-2. Nhap vao "X6a", nhu dugc mo ta trong 2.1-3, dé xda di
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muc t&r danh sach. Néu ban kiém tra "Tap tin dir liéu sé bi xba dong thai.", dir liéu cla
muc trén dia s& bi x6a. Néu khéng, nd sé chi dugc loai bd khoi danh sach va co thé dugc
m& trong cac du an khac trong tuang lai; Nhdp vao "Chia sé", nhu dugc hién thi trong
2.1-4. PDA khac cé thé nhan dir liéu dy an théng qua ma chia sé hodc quét ma QR.

Nhap vao "Mai", nhu dugc hién thi & 2.1-5. D& tao mot dy 4n mdi, ban can dién
thong tin co ban nhu tén du an, ngudi van hanh va mo ta du an. Ban ciing c6 thé
stra d6i dudng dan dy an trén dia (mac dinh 1a bd nhé trong ->XSurvey ->Thu muc
du &n), nhap vao Tiép theo, dién vao cac tham so hé toa d6 dugc s&r dung dé sira
doi du &n, nhu duoc hién thi & 2.1-6. Nhan "OK" dé hoan tat viéc tao du an.

é Project Manager e Project Manager

tx 2026-06-02 11:08:37 tx 2026-06-02 11:08:37
>

Internal Storage/MeridianGNSS/Project Internal Storage/MeridianGNSS/Project

Input 1‘ Input 1‘

20260408 24 !
Remove
Internal Storage/MeridianGNSS/...2026-04-08 10:40:03

Are you sure to remove
project?

tesm3 tesm3 )
o The data file will be deleted
Internal Storage/MeridianGNSS/...2026-04-07 12:20:09  Internal Storage/MeridianGNSS/...2026-04-07 12:20:09 permanently at same time
20260401_4 20260401_4 (Unrecoverable)
Internal Storage/MeridianGNSS/...2026-04-01 10:01:39  Internal Storage/MeridianGNSS/...2026-04-01 10:01:39
202604011 20260401_1
Internal Storage/MeridianGNSS/...2026-04-01 11:23:20  Internal Storage/MeridianGNSS/..2026-04-01 11:23:20
20260401_3 20260401_3

Internal Storage/MeridianGNSS/...2026-04-01 14:45:27  Internal Storage/MeridianGNSS/..2026-04-01 14:45:27

2.1-12.1-22.1-3
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é Sharing Data é New Project 6 New Project

Coordinate System

Sharing Code:075147 Parameters Basic Information

Project Path :rnal Storage/MeridianGNSS/Project > Coordinate System Type Local System

A - _—
E E goleciiame 20260615 X Coordinate System Name 102-108E X —
 _—
-
-~ .a Operator
WGS 84

Notes b

E ‘ Semimajor Axis:63.. 1/f:298.257223563
= ]
| ] -

Date Created

None

Please enter the sharing code or scan the

QR code to get the sharing data Use The Existing Project ks

UTM(Southern Hemisphere)

Effective Duration:1Hour Central Meridian E111°00'00"

[Share Successfully]20260408.zip D Eoonlinatesysien D Cod=libay

2.1-42.1-52.1-6

2.2 bia phuong héa

Nhap vao [Du an] ->[Pia phuong hoéa], nhu dugc hién thi & 2.2-1. Vi tri chinh xac cao
nhan dugc tir phan mém tir thiét bi GNSS la toa d6 vi d6 va kinh d6 cda dinh vi, nhung
trong cac hoat déng k¥ thuat thurc t€, viéc str dung cudi cung cac toa d6 mat dat cho
khdo sat va irng dung la can thiét. Néu khach hang c6 cac tham sé chuyén doi toa do, ho
6 thé truc ti€p thiét 1ap cac gia tri tham s6 hé toa do trong hé toa do (chi tiét 2.4). Néu
khach hang khéng c6 cac tham sé hé toa do cu thé, nhung céc gia tri tuong (ng cda toa
dé kinh d0 va vi d6 cling nhu toa d6 mat phang dugc goi la cac diém kiém soat. Trong s
u hién dién cta dit liéu diém kiém soat, cac tham soé chuyén déi c6 thé dugc tinh toan
théng qua chirc nang nay va ap dung cho cac du an ky thuat.

Trong Pia phuong hda, ban cé thé nhap va thém tha céng cac diém kiém soat, nhu dugc trinh
bay trong 2.2-2. Ban ciing c6 thé nhap khau cac tham s6 diém kiém soat & nhiéu dinh dang khac
nhau, nhu dugc trinh bay trong 2.2-3. Cac dinh dang thuong dugc sir dung dugc liét ké, va ban cé
thé thiét 1ap hodc hdy bé mot dinh dang cu thé trong quan ly dinh dang theo nhu cau cla ngudi
dung, nhu dugc trinh bay trong 2.2-4. Ban cling c6 thé thém cac dinh dang tuy chinh, nhu dugc
trinh bay trong 2.2-5. Trong danh sach diém kiém soat, nhap vao muc dit liéu dé sira déi va chinh
stra cac tham s6 diém kiém soat. Nhan 1au vao muc dit liéu dé chon nhiéu va tat cd cdc muc dir liéu.
Sau khi chon, toan bd muc dir liéu cé thé bi x6a, nhu dugc trinh bay trong 2.2-6. Ban cling c6 thé
xudat dir liéu diém kiém soat dudi dang tép va cung cdp cho phan mém bén thir ba dé st dung.

Sau khi chinh stra cac tham sd diém kiém soat, hay tinh toan cac tham s6 chuyén déi
cho diém kiém soat, nhap vao "Tinh todn", va cac cai dat diéu kién tham sé tinh toan sé
xudt hién, nhu dugc chi ra trong 2.2-7. Qué trinh chuyén déi tham sé bao gom chuyén
déi tham chiéu elip, stra chira ngang va s(ra chira dirng. Cac tham sé chuyén do6i ma

5



4l M-Hudng dan str dung phan mém khao sat

c6 thé dugc tinh toadn cé thé 1a tat cd hoac mét s6 két hgp, va mién 1a do chinh xac t
uong tng dat dugc trong pham vi dé chinh xac cho phép, thi cadc tham sé chuyén doi da
tinh toan dugc coi la kha dung. Bién d6i dit liéu ellipsoidal thudng c6 bay tham so, day |a
tham s6 bién déi clia hé toa do Cartezian khdng gian gilra hai ellipsoid. Phuong phap
stira chita ngang bao gém bdn tham s6 va cac tham sé khac biét ngang, trong khi
phuong phap hiéu chinh d6 cao bao gém trung binh cé trong so, chinh khép mat
phang, chinh khép bé mat va diéu chinh thang dirng. Théng thudng, néu pham vi céng
viéc rat réng, can phai s&r dung chuyén déi tham chiéu elip dé dap trng yéu cau chinh x
ac cla tat ca cac diém kiém soat. Néu pham vi cong viéc tuong déi nho, dé chinh xac
tuong (ng c6 thé dat dugc thong qua chinh khdp mat phang.

Sau khi cdu hinh cac diéu kién tinh todn, nhan "Ap dung" dé hién thi két qua ti
nh todn tham s6 chuyén déi va cac gia tri du cho moi diém kiém soat, nhu dugc
trinh bay trong 2.2-8. Sau khi tinh todn cac tham s6 chuyén déi, mot bao céo tinh
todn co thé dugc xuat dé danh giad du an va kiém tra. Néu cac tham sé chuyén doi
dat yéu cau, cac tham s6 c6 thé dugc dp dung cho du an ky thuat va cac hoat dong
khao sat cing nhu dinh vi c6 thé dugc thuc hién.

36 @88 = 4 36 @8 331788

6 Localization e Localization 6 Import data

Name

(2, test format(csv)
>oint Name,Nortt ;
Northing Point) Elevat KRoW ‘i
Easting Point) Longitude(GNSS ¥
Elevation

© =
. Distance Unit Meter
Latitude
Longitude Lat/Lon format dd.mmssss
Altitude
Use Horizontal Control O
Use Vertical Control O

2.2-12.2-22.2-3
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3788 3888

6 Format select 6 Custom Format & Localization

Format Name npu

COT format(cot) [ |setect Au2) Share Delete Cancel
Name,Northing(Known Point) Easting(Known . £ HRMS-0 0 VRMS-0 000(
Elevation(Known Point) Latitude(G Extension Name dat pjo2 HRMS:0.0000 VRMS:0.0000
Point),Longitude(GNSS Point) Altitude(GNSS Point) [:] B:N37°43" 27.358... N:469124.2890
Transformation parameters file(loc) L:E126°43" 24.853... E:175559.4890
H:35.9210 Elev:13.0890
Dj05 HRMS:0.0000 VRMS:0.0000

grmat(

Delete

te

[:] B:N37°43' 45.332... N:469682.8440
; L:E126°42' 26.392... E:174129.5350
Pointytongitude (GNSS Point) Altitide (GNSS Pomt) H:44.2170 Elev:21.4170

(Null) Point Name pjo6 HRMS:0.0000 VRMS:0.0000
B:N37°43' 48.332... N:469775.2400
Northing(Known Point)  Easting(Known Point) L:E126°42' 27.677... E:174161.3030
H:49.5620 Elev:26.7320
Elevation(Known Point)  Latitude(GNSS Point) n HRMS:0.0000 VRMS:0.0000
B:N37°44' 50.305... N:471679.0100
Longitude(GNSS Point)  Altitude(GNSS Point) L:E126°44" 01.977... E:176475.9480
H:56.4130 Elev:33.5790
HRMS VRMS
Use Horizontal Use Vertical

2.2-42.2-52.2-6

38 @8 g 3318 @@ il = @ss)

6 Localization parameter calculation
result

& Localization Settings

Datum para + H correction + V

Convert Method correction

Bt Bara Bhethllz Y Aot b pjo2 HRMS:0.0139 VRMS:0.0006
AN A0 Moce/EPalg el miahs pjos HRMS:0.0086 VRMS:-0.0122
8 5 i j j :0.004 :0.
Horizontal Adjustment Model Herizontal G‘i‘;‘é?’ .| pios HRMS:0.0044 VRMS:0.0117
ment ) 1 HRMS:0.0069 VRMS:-0.0006
g 5 Vertical
Vertical Adjustment Model e HTGO) >

L. Convert Method 01 »| CGCS2000
Semimajor axis:6378137 1/f:298.257222101

Vertik H Adjustment + V Ajustment 0.1

v

H correction + V correction Transverse Mercator
R e Central Meridian E127°00° 00~
B i False Northing(m) 0.0000
V correction K
False Easting(m) 500000.0000
Datum Para(7-para) Scale Factor 1.0000000000
Projection Height 0.0000
Latitude of Origin NO°00" 00"

Strict Bursa-Wolf

AX(m) -8125.445353
AY(m) 12216.253138
AZ(m) 18742.191589

2.2-72.2-8

2.3 Piém hiéu chuan

Nhan vao [Dy &n] ->[Hiéu chinh], nhu dugc trinh bay trong 2.3-1. Trong cac &rng dung
thuc tién, thiét bi GNSS thu dugc cac vi tri chinh xac cao théng qua su két hop cta dir liéu vi
sai tir tram tham chiéu. O day, chdng ta hiéu rang vi tri toa do ctia tram tham chiéu
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cac vj tri chinh xac cao dugc thiét bi GNSS phat ra la cac vi tri tuong déi clia tram
tham chi€u. Trong qua trinh r'ng dung thyc té, ngoai viéc mot sé ngudi dung sur
dung d{ liéu vi sai tlr cac tram tham chi€u CORS, con c6 mét sé lugng dang ké
ngudi dung st dung thiét bi GNSS cla riéng minh dé truyén dit liéu vi sai tir cac
tram tham chiéu. Khi sir dung phuang phap xay dung tram cdia riéng ho dé truyén
dir liéu vi sai, mot du &n c6 thé lién quan dén nhiéu lan khdi déng tram tham chiéu.
Khi khéi dong tram tham chiéu, vi tri khdi dong va toa dé clia tram co s& co thé thay
déi, va toa dé khéi dong co thé khdng ding. Trong trudng hgp khéng cé hiéu chinh,
toa dé cla tram rover nhan dugc tir cac dit liéu vi sai tram cg s& nay co thé khong
chinh xac (tai cing mot vj tri, toa d6 khao sat sir dung dit liéu vi sai trudc dé khac v
gi cac toa do6 nhan dugc tu di liéu vi sai mdi). Do d9, khi tram rover nhan dit liéu vi
sai tram co s@ mdi dé thuc hién phép do, can thuc hién hiéu chinh dich chuyén dé
ddm bao rang cac toa d6 nhan dugc tir phan mém khép véi cac toa d6 nhan dugc
khi két n6i vdi tram co s trude do.

Sau khi toa do bat dau hodac vi tri bat dau cGa tram co s& thay doi, can str dung
mot vi tri da biét dé hiéu chinh toa dd mét cach chinh xac. Chon mot diém da biét
trong thu vién diém (s& dung toa dé do bdi tram cg s& cubi cing & mot vi tri nhat
dinh), va sau dé dat thiét bi GNSS tai vi tri ma diém da biét toa lac dé khdo sat mot
diém dinh vi mdi. Tinh toan gia tri sai Iéch, nhu dugc trinh bay trong 2.3-2. Sau khi
xac nhan diém, toa d6 nhan dugc bdi phan mém khép vdi toa dé do lan trudc.

<Hiéu chinh lai khi théng tin tram co s& thay d6i>, Néu toa d6 tram ca sd thay
déi sau khi nhan tin hiéu vi sai tlr tram tham chiéu tu xdy dung, diéu nay cho thay
rang can phai thuc hién hiéu chinh dich chuyén tram co s& va can phai thuc hién
mot hiéu chinh dich chuyén mdi.

Luu y: Tram Tham Chiéu Ao CORS 1& m6t tram tham chiéu dai han cé vi trivat
oa do khdi dau khéng thay déi. Néu dir liéu vi sai ctia VRS dugc sir dung, mac du toa
dé nhan dugc c6 thé thay d6i, nhirng toa do thu dugc van chinh xac va khéng can
hiéu chinh dich chuyén.
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329 @
& calibrate Point & calibrate Point

©® = v @
- —
Name Pt2
Name Base ID
Latitude Latitude N23°10° 00.2751"
Longitude Lor\gltude E113°25" 51.1190
) Altitude 20.4082
Altitude v
- _— e
® -= % Name Pt1
q Northi 2563121.4824
Northing or‘ g
. Easting 441726.0210
Easting Elevation 22.3076
Elevation
Adjust Time 2023-04-18 15:29:50
North Offset 4.0455
East Offset 4.1041
Height Offset 1.8994
Calibration parameters applied to all O
projects Recalibrate When Base Info Changes O

2.3-12.3-2
2.4 Hé toa do

Nhap vao [Dy an] ->[Hé toa dd], nhu trinh bay trong 2.4-1. Cac tham sb hé toa
dé dugc sir dung dé chuyén doi toa do kinh dé va vi @6 nhan duogc tir thiét bi GNSS
thanh toa d6 mat phang can thiét cho ngudi dung théng qua mot thuat todn nhat
dinh. Tinh toan nay dugc chuyén doi dé thiét |ap cac tham sé tuong ng, va két qua
chuyén doi thay doi tly theo cac tham s6. Toan bd qua trinh chuyén d6i tinh toan la:

1. Toa d6 BLH gbc ->Toa dd XYZ ciia WGS84: stir dung tham s6 hinh ellipsoid
WGS84; 2. Toa dd XYZ cia WGS84 ->Toa dd XYZ cda hinh ellipsoid muc tiéu: sir dung
tham s6 méc; 3. Toa dd XYZ cta hinh ellipsoid muc tiéu ->Toa d6 BLH muc tiéu: sir
dung tham s6 hinh ellipsoid muc tiéu; 4. Toa do BLH muc tiéu ->Toa dé mat phang
chiéu: S& dung cac tham sé chi€u cda hinh ellipsoid muc tiéu+; 5. Toa 6 mat phang
chiéu ->Toa d6 mat phang muc tiéu: S& dung diéu chinh chan trgi+tham sé diéu
chinh thang ddng;

Nhap vao "Tham sé hinh ellipsoid" dé vao giao dién quan ly hinh ellipsoid, nhu
dugc hién thi trong 2.4-2. Chon hinh ellipsoid mong mudn tir danh sach hinh
ellipsoid, hoac thém hodc xéa tham s6 hinh ellipsoid.
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Nhap vao "Tham sé chiéu" dé vao giao dién chinh sira tham s6 chiéu, nhu dugc
hién thi trong 2.4-3. Ban c6 thé chon chiéu Truc giao, chi€éu UTM, chi€u hinh chiéu
nghiéng, chiéu hinh chiéu db6i va cac phuong phap chiéu khac. Néu la chiéu Truc
giao, hdy nhap Kinh tuyén trung tam, b6 léch gia, D0 |éch gia phia déng, Hé so ti I€,
Chiéu cao chiéu va cac tham s6 khac.

Nhan vao "Tham sé méc" dé vao giao dién chinh sira Tham s6 méc, nhu dugc
mo ta trong 2.4-4. M6 hinh chuyén déi bao gém Bursa-Wolf, Bursa-Wolf (c6 géc),
Bursa-Wolf nghiém ngat, Helmert, Molodensky, v.v.

Nhan vao "Piéu chinh chan trgi" dé vao giao dién chinh sira tham sé diéu chinh
chan troi, nhu dugc mo ta trong 2.4-5. M6 hinh chuyén déi bao gém mé hinh bén
tham s& va mé hinh diéu chinh nam ngang (TGO). N6 cling hé trg chuyén d6i tép
ludi, nhap tép d0 léch ludi, va stra chita toa d6 dua trén vi tri cla diém chuyén déi
trong ludi.

Nh&n vao "Tham sé Piéu chinh Doc" dé vao giao dién chinh sira tham sé diéu
chinh thang ding, nhu dugc mé ta trong 2.4-6 va 2.4-7. M6 hinh chuyén déi bao
goém stra chira chiéu cao c6 dinh, chinh kh&p bé mat, va mé hinh diéu chinh thang
dirng (TGO). N6 cling hé trg chuyén déi cac tép geoid, nhap cac tép geoid, va sra
chira d6 cao toa d6 dua trén diém chuyén doi tai vi tri cla geoid. Giao dién quan ly
tép geoid, nhu dugc mo ta trong 2.4-8, cho phép ngudi dung nhap, xda va thuc
hién cac thao tac khac, va chon tép geoid dé st dung cho cac thiét |ap tham sé.

Nh&p vao "Ton that dia phuong" dé vao giao dién chinh sira tham sé ton that
dia phuong. Trong cac hoat déng quy md nhd, doi khi chi cé mét diém kiém soat, c6
thé chuyén d6i tlr toa d6 mat phang chiéu sang toa dé mat phang muc tiéu bang
cach thuc hién don gian viéc bién déi dich chuyén. Diéu nay cé thé dugc dat ¢ day.
Su khac biét gilra cac tham s6 dich chuyén & day va hiéu chinh dich chuyén tram co
s& la cac cai dat tham sé hé toa do & day sé anh hudng dén tat ca dit liéu cla toan
b6 du an. Néu co su thay doi, viéc chuyén déi toa dé kinh do va vi d6 sang toa d6
mat phang sé& dugc tinh toan lai, trong khi hiéu chinh dich chuyén tram ca s chi
anh hudng dén toa d6 khao sat sau khi thure hién thao tac hiéu chinh.

Ngoai viéc nhap thd céng cac tham sé hé toa do, ban cling cé thé nhap sau té:‘
dé chon cac tham s6 hé toa dé tlir danh sach s& thich hé toa d6. Quan ly s& thich hé
toa do c6 thé dugc thém, nhap khau, hodc chon tir cdc mau, hodc c6 thé bi xéa
bang cach gilr 1au tir danh sach.

10
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358 @@

il = s
é Coordinate systems parameters

Coordinate systems Local

parameters type parameters
Name CGCS2000 e
CGCS2000

Semimajor axis: 1/£:298.257222101
6378137

Not Set

Transverse Mercator

Central Meridian E114°00° 00"
False Northing(m) 0.0000
False Easting(m) 500000.0000
Scale Factor 1.0000000000
Projection Height 0.0000
Latitude of Origin NO°00" 00"
none
2.4-

é Datum

Mode Strict Bursa-Wolf >

AX om

AY Om
None

. 0Om

Strict Bursa-Wolf

Aa(s] Helmert 0

AB(s Helmert(With the origin) 0
Bursa-Wolf

AYs) ursa-Wo 0
Bursa-Wolf(With the origin)

Scale 0
Molodensky

358 @@

6 Ellipsoid Management

Beijing54
Semimajor axis:6378245
1/f:298.3
XiAn80
Semimajor axis:6378140
1/:298.257
CGCS2000
Semimajor axis:6378137
1/£:298.257222101
WGS-84
Semimajor axis:6378137
1/:298.257223563
WGS-72
Semimajor axis:6378135
1/f:298.26
WGS-66
Semimajor axis:6378145
1/f:298.25
WGS-60
Semimajor axis:6378165
1/:298.3
AGD84

€2:0.006693421623

€2:0.006694385

€2:0.006694380023

€2:0.00669437999

€2:0.006694317778

€2:0.006694541855

€2:0.006693421623

124-224-3

6 Horizontal Adjustment

& Projection

Projection Mode Transverse Mercator >

oot Projection Mode @

Gauss-Kruger

False 00m
UTM

False 00m
Transverse Mercator

S Transverse Mercator South |
Orientated

Proje . 0m
Lambert Conic Conformal(1SP)

Latitl | ambert Conic Conformal(zsp) 000"

Obligue Stereographic(Double)

Romania Stereographic 1970

é Vertical Adjustment

Mode Four-Parameter >

Translate Northing Inpuﬂm

Translate Easting Om

Scalé None 1
Four-Parameter

Grid | one >

Horizontal Adjustment(TGO)

2.4-42.4-52.4-6

11

Mode Fixed Height correction >

A0 om

Corrd »
Mode

Geoi¢ None one »

Fixed Height correction
Plane Fitting
Surface Fitting

Vertical Adjustment(TGO)
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4:00 @

4008 @ = @)
é Horizontal Adjustment & Geoid file & Coordinates System Favorites
Mode Four-Parameter >
none G -
Translate Northing Om Sky Q R o *ﬁi%
EGM96 ¥ se M r  E150800" 00.00088”

om : e/XSur 0id/EGMI6.99 CGCS2000
CGCSs2000

Transverse Mercator E114°00' 00.0000"
Rota Mode 0'00"

Scale None 1

Translate Easting

Four-Parameter
Grid | one »
Horizontal Adjustment(TGO)

2.4-72.4-82.4-9
2.5 Co' s@ dir liéu diém

Nh&p vao [Du an] ->[Co s& di¥ liéu diém], nhu da thé hién trong 2.5-1 va 2.5-2.
Tai day, ban c6 thé xem va quan ly dit liéu diém trong du an (ban c6 thé chuyén doi
ché dé xem théng qua biéu tugng & goc trén bén phai), bao gom cac chirc nang
nhu Thém, Xda, Chia sé, Khéi phuc, Xem chi tiét diém, nhap khau va xuat.

Thém: nhu d3 thé hién trong 2.5-3, nhép thd cong tén diém, ma, va toa do
tuong Ung;

Chia sé va x6a: Nhu da thé hién trong 2.5-4, ban c6 thé nhan va gilr dé chon
nhiéu diém cho viéc xda va chia sé;
Khéi phuc: Khoi phuc dit liéu diém da bi x6a mét cach tinh cd;

Xem chi tiét diém: Nhap vao muc dit liéu trong danh sach dé xem chi tiét diém,
nhu dugc hién thi trong 2.5-5 (diém min) va 2.5-6 (diém kiém soat); Ban ciing c6 thé
chinh s(ra tén diém va théng tin ma, va d6i véi cac diém kiém soat, ban cling c6 thé
xudt va tao bao cdo diém kiém soat tai day.

Nhap khau: Nhu dugc hién thi trong 2.5-7, chon dinh dang cta dit liéu diém dé

nhap, va sau d6 chon tép dir liéu dé hoan tat viéc nhap dir liéu. Ban co thé thém,
x6a va chia sé dinh dang tuy chinh trong qua trinh luya chon dinh dang.

Xuat: Nhu dugc hién thi trong 2.5-8, chon dinh dang dir liéu dé xudt, chon vi tri xuat, va nhap
tén tép xudt. Nhap vao Xuat dé hoan tat viéc xuat di liéu. Ban cling c6 thé thém, xda va chia sé
dinh dang tuy chinh trong qua trinh lua chon dinh dang, nhu dugc hién thi trong 2.5-9.

12
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& Points Database

Name put query |

” Pt6 Control Point
N:4099646.0334
E:432683.1980

<7 Pt5 Input Point
N:4099646.0330
E:432683.2023

Pt4 smooth Point
N:2563125.5202
E:441729.8187

Pt2 Smooth Point
N:2563117.4437
E:441722.2285

" Pt1 Smooth Point
N:2563121.4824
E:441726.0210

42788
6 Points Database

Name Input query ke

[ | Select All(1) Share

Pt6 Control Point
N:4099646.0334
E:432683.1980

7 P15 Input Point
N:4099646.0330
E:432683.2023

&

Pt4 Smooth Point
N:2563125.5202
E:441729.8187

Pt2 Smooth Point
N:2563117.4437
E:441722.2285

7' Pt1 Smooth Point
N:2563121.4824
E:441726.0210

syword

w

T:2023-04-18 16:15:31.074
Elev:-1.8702
Code:

T:2023-04-17 16:37:41.000
Elev:0.0000
Code:

T:2023-04-17 16:11:10.930
Elev:22.3319
Code:

T:2023-04-10 11:35:34.000
Elev:22.2920

Code:

T:2023-04-10 11:35:13.000

Elev:22.3076
Code:

2.5-12.5-22.5-3

il = @Ges)

Se

Delete Cancel

i1 .
Range selection

=
Code:
T:2023-04-17 16:37:41....
Elev:0.0000
Code:

T:2023-04-17 16:11:10....
Elev:22.3319
Code:

T:2023-04-10 11:35:34....
Elev:22.2920

Code:

T:2023-04-10 11:35:13....
Elev:22.3076

Code:

421788 Sl = @8 421788
- — o
6 Points Database ] 6 New point
Name ? Name
Name Northing Easting Elevation Code
Pt6 4099646.0334 432683.1980 -1.8702 N37°0 :
Coordinates Type
() Pt5 4099646.0330 432683.2023 0.0000 N37°Q
Northing
Pt4  2563125.5202 441729.8187 22.3319 N23°1
Easting
Pt2 2563117.4437 441722.2285 22.2920 N23°1
Pt 2563121.4824 4417260210 22.3076 Nz3°i( levation
Add time

42788

é Point Details

X Code E

Name Pt2

Antenna Height 1.8+0.0838m

Solution Status FIXED (24/30)
B N23°10° 00.2751" N 2563117.4437
L EN3°25' 51.1190" E 441722.2285
H 22.2920 Elev 22.2920

Inclination Angle 0°00° 00.0000"

Projection Angle 112°33" 46.5948"

Scale Factor 1.0000384385

Speed 1 Heading 0.0000
PDOP 1.0000 HRMS 0.0091
HDOP 0.8000 VRMS 0.0157
VDOP 0.8000 AGE 1
Average GPS Count 1 Cut-off Angle 10

UTC time 2023-04-10 03:35:34.000

Local time 2023-04-10 11:35:34.000

41888
é Point Details

Name Pt6 X

Antenna Height

Northing(m)
Easting(m)
Elevation(m)

Qualification rate(%)

Mean square error(mm)

Aplane max(mm)
Aheight max(mm)
Observation Time(S)
Start Time

End Time

Record number
Qualified points
Over Limit points

Name Northing
alo 4099646.0327
a9 4099646.0326

Pt7

Local Coordinate

1.8+0.0743m

Code

4099646.0334
432683.1980
-1.8702

100
2.6
4.7
1.4
53
2023-04-18 16:14:39.432
2023-04-18 16:15:31.074

20

20

(0]

Easting Elevation
432683.1983 -1.8702
432683.1983 -1.8706

2.5-4 2.5-5 2.5-6

13
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42288
€& Import data 6 Export Data 6 Format Select
Export Path ternal Storage/MeridianGNSS/Export > Road Section Data O
Geodetic coordinates format(csvid...
e OUT L e = File Name {Project Name} > + Input

D - Cass Format(dat)

Distance Unit Meter Point Name,Code,Easting,Northing,Elevation
: Cass Format(dat)

Convert geodetic coordinates to local .

el O > Local Coordinates Format(txt)

Point Name,Code,Easting,Northing,Elevation
Point Name,Northing,Easting,Elevation,Code

Geodetic Coordinates Format(txt)
Point Name,Latitude,Longitude Altitude,Code

Distance Unit Meter >
S —— s Survey Point Data Format[GNSS](csv)
umeric S Bl ’ Point Name,Code,Northing,Easting,Elevation,Latitude
,Longitude, Altitude,Local Datetime,Station Correction
Photo And Sketch O x,Station Correction y,Station Correction h,Original
Survey Point Data Format[TPS](csv)
QR Code O Point Name,Code,Northing,Easting,Elevation,Local
Datetime,Point Type,SD[TPS],HD[TPS],VD[TPS]H
Enable A[TPS],VA[TPS] Reflector,Prism Constant, Target

2.5-7 2.5-8 2.5-9
2.6 Quan ly thu vién ma

Nhéap vao [Du an] ->[Quan ly thu vién ma], nhu dugc trinh bay trong 2.6-1. Thu vién ma la
mot thudc tinh ma diém thu thap da duogc xac dinh truéc cho cac doanh nghiép bén ngoai, cé
thé nhanh chong dugc dién vao véi cac gia tri ma thdng qua viéc chon mé ta tén truc quan.

Trong quan ly thu vién ma, nhu dugc chi ra trong hinh 2.6-2, hady chon thu vién ma can
dugc sir dung trong du an ing dung. Ban cé thé thém, nhap khau, x6a, chia sé, ap dung va
thurc hién cac thao tac quan ly khac d6i vai thu vién ma, nhap thd céng va thém thu vién m3,
nhu dugc hién thj trong hinh 2.6-3 va 2.6-4. Ngoai viéc dién vao cac diém thu thap cho ma
hda, ban ciing c6 thé thiét 1ap cac biéu tugng tuong ing, nhém ma hda va cac thiét 1ap anh
xa ty déng cho ma héda. Sau khi xac dinh loai anh xa ma hda, ban cé thé thuc hién anh xa tu
déng cho dudng thang, dudng gdp khuc va da giac trong khi khdo sat cac diém khao sat. Ban
cling c6 thé thiét 1ap I6p va mau sac cda ban do.

14



¥ M-Hudng dan str dung phan mém khao sat

10:42 @ 10:42 @ = G
6 Code Library é Code Library Manager
Name test =

none
10 testa| 4oct Count:4
12 testb T

Delete

1 testd
13 testc

10:43 8
& Edit Code-Library
Name test Remark line
Code line X
/\ .
/" " testa point Group Name (Ungrouped) >
: Symbol -
testb line
Point Color
loyline
testc P
At Data Type =D
Line
Data dine >
Polyline
Layer 0>
Polygon
Line Width Default >

2.7 Nhap dir lieu

Nh&p vao [Du &n] ->[Nhap dir liéu], nhu dugce hién thi trong hinh 3.7-1. Chirc nang nay la
mot diém nhép dir liéu théng nhat cho viéc nhap dir liéu, nai ban cé thé nhap co sé dir liéu
diém toa do, co s& dir liéu dudng thang, tép tham s6 chuyén doi, thu vién ma, dir liéu dudng,
v.v. Chon loai dir liéu nhap va dinh dang nhap, sau dé chon tép nhap khau dé nhap dir liéu i
én quan. Ban cling c6 thé nhap dir liéu tuong irng vao cac chirc nang tuong ang.

15
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é Import Data

Data Type Points Database >
Choo g

Data Type
Aut >

Points Database
IMPOl stake points
® P Lines Database(Lines File)
Layel Lines Database(Coordinates File) ' g »

Transformation Parameters File
i

Prop oint >

Code Library

Road Data

2.8 Xuat dir liéu

Nhap vao [Du an] ->[Xuat dir liéu]. Chlrc nang nay giéng nhu chilrc nang xuat
trong co s& dir liéu diém toa dd, ngoai trir viéc diém truy cap chirc nang & cac vi tri
khac nhau, nhu dugc trinh bay trong 2.5-8 va 2.5-9.

2.9 Cai dat sRange khao sat

Nhéap vao [Du an] ->[Cai dat Pham vi Khao sat], nhu da trinh bay trong 3.9-1. Chirc
nang nay thiét 1ap mot pham vi toa d6 nhat dinh dé xac dinh theo thdi gian thuc xem vi
tri hién tai c6 nam trong pham vi clia hoat déng khao sat thuc dia hay khong. Néu vugt
qua pham vi nay, né sé kip thdi nhac nh& ngudi s&r dung vé pham vi cdng viéc da bi vuot
qua, tranh cho ngudi dung lam viéc vugt ra ngoai pham vi céng viéc.

Viéc chinh stra va quan ly pham vi khao sat c6 thé bao gom viéc thém toa dd, chon
hang loat tir co s& dit liéu diém, nhu dugc trinh bay trong 2.9-2, va nhép khau cling nhu
xuat dir liéu toa dd clia pham vi khao sat; Pham vi cdia khu vuc khao sat c6 thé dugc xe
m trudc théng qua hinh dnh xem trudc, nhu dugc trinh bay trong 2.9-3.

16
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é Survey Area Settings Export é Coordinate Batch Select é Survey Area Settings

Preview Map Name > put 1 Y Boundary
Polygon Circle D Select All(4) ’
Pi3
3 ” Pt1 Tilt Point T:2026-06-16 09:35:31....
® [V] N12539385375  Elevi5.730 P2
E:750150.257 Code:
” Pt2 Tilt Point T:2026-06-16 09:35:43....
N:12539385.800 Elev:5.716
E:750150.335 Code:
” Pt3 Tilt Point T:2026-06-16 09:37:02....
(/] N12530385.849  Elev:5.691
E:750150.285 Code:
P4
" Pt4 Tilt Point T:2026-06-16 09:40:54....
(/] N12530385.519  Elev:5.715
£:750150.077 Code:
7 Pt5 Tilt Point T:2026-06-16 09:44:00.... P
N:12539385.400 Elev:5.695
F-75N18N RNA Cnde \&l

2.9-129-229-3
2.10 Luwdi xudong mat dat
Nhép vao [Du an] ->[Ludi xudng mat dat], nhu dugc trinh bay trong 3.10-1. Chirc nang
nay dung dé tinh toan hé sé hiéu chinh ludi cta vi tri nay théng qua mot diém tham chiéu

datum, hiéu chinh cac diém khac trong thu vién diém toa do, lam cho toa dd khao sat GNSS
kh&p véi cac diém cha tram téng, va xuat toa do da hiéu chinh trong xuat dir liéu.

1:02 @

& Grid to ground

. © 2
Name Pt4
Latitude N23°10" 01.0574"
Longitude E113°25" 50.0844"
Altitude 12.6011
Elevation Scale Factor 0.9999980221
Grid Scale Factor 1.0000419798
Combined Scale Factor 1.0000400018

2.10-1

17
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2.11 Cai dat phan mém

Click vao [Dy &n] ->[Cai dat phan mém], nhu dugc hién thij trong 2.11-1, 2.11-2, 2.11-3, va 2.11-4. Cac
cai dat bao gébm cai dat hé théng, cai dat ddm may, cai dat giong ndi, va cai dat phim tat.

Cai dat hé théng: Nhu dugc hién thij trong 2.11-1, né chd yéu bao gém cac cai dat nhu Ngon ngt,
Ma héa van ban, Binh dang tram, Théi quen th(r ty toa d6, Phong cach giao dién, Hwédng man hinh, v.v.

Cai dat phim tat: Nhu thé hién & 2.11-4, cac chirc nang tuong rng dugc kich
hoat bdi ban phim vat ly da dugc dinh nghia san cda may tinh xach tay, va cac phim
tat da dugc thém vao, nhu thé hién & 2.11-5. Chon chirc nang can dinh nghia phim
tat. Ban cling c6 thé nhan lau va chon dé xéa mét phim tat da dugc dinh nghia.

é Software Settings é Software Settings é Software Settings

Cloud Cloud

Settings Voice Shortcuts System Voice Shortcuts System Settings Shortcuts

Language English >

Text Encoding ANgl > Server Address Default Server >  Stakeout Tolerance O
Distance Unit Meter > Effective Duration THour >  Remind Range O
Residual Unit Meter >  PrivatelD > Save Point O
Area Unit Square meters > Low Battery Wamning O
Distance Decimal 3> Volume

Angle Format dd°mm'ss.ssss" > Voice Broadcast O
Angle Decimal 4 > TTS Setting Speech Services by Google >
Lat/Lon Format dd°mm'ss.ssss" > Volume

2.11-12.11-22.11-3
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1mn:45 @
& Software Settings € sShorteuts

Cloud Function description Record point >
System Settings Voice

Sho St mput) >
Disable default shortcut keys @) Function description
Record point
. Points Database
© Collect Point

Shortcut Value:F5 Survey Settings

Antenna Parameters
Code Library Manager
Zoom in
Zoom out

Auto jump map center

Full Map

2.11-42.11-5

2.12 Cai dat 16p

Nhan vao [Du an] ->[Cai dat Idp]. Chirc ndng nay la d€ nhap khau mot ban dd nén lam ban do
tham chi€u cho cac hoat ddng khao sat, ho trg cac dinh dang nhu dxf/dwg, shp va xml.
2.13 Gidi thiéu vé phan
mém

Nh&p vao [Dy an] ->[Gidi thiéu vé phan mém], nhu dugc hién thi trong 2.13-1.
Théng tin dang ky, thdong tin phién ban, thong tin ban quyén, v.v. cda phan mém.

Kich hoat phan mém: Nhu dugc hién thj trong 3.13-2, nhap ma Uy quyén & day
hodc quét ma QR clia ma dy quyén dé kich hoat phan mém.

Kiém tra phién ban md&i nhat: Néu c6 phién ban méi, m6t thong bao phién ban mai
sé xuat hién, va viéc nhap vao Cap nhat sé cap nhat phan mém Ién phién ban méi nhat.
Néu khdng cé phién ban mdi, né sé thong bao rang da la phién ban méi nhat.

Phan hoi: Nhu trinh bay trong 3.13-3, nham cung cap dich vu tét hon cho ngudi
dung, néu ban c6 bat ky cau hdi nao trong qua trinh s&r dung phan mém, ban cé thé
phan hoi cho cdng nghé clia chdng toi tai day, va ching toi sé cung cap hé trg cho
ban cang sdm cang tét. Luu y: Vui long dé lai théng tin lién hé cda ban (chd yéu qua
email), va mo ta van dé nén cang day du cang tot. Néu cé tép dinh kém (biéu tugng,
video, tai liéu, v.v.), ban cé thé n6ép cing. CAm on ban!
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é About Software 6 Software Activation 6 Feedback
[arm]
Software ID A1E426040994761 C] =8

nout
Expiration Date  2026-8-11(B4***37A948)

“ 4 5 6 c D
out
7 8 9 E F

0 Backspace
put
Guangzhou Meridian GNSS Co., Ltd. o

Add

Transfer Out Code = Software Activation

2.13-1 2.13-2 2.13-3

20



| M-Hudng dan str dung phan mém khao sat

3 Thiét bi

Trén giao dién chinh clla phan mém, nhap vao [Thiét bi], nhu dugc hién thj trong 3-1
va 3-2. Thiét bi bao gém cac chirc nang nhu Giao tiép, Rover, Can c, Tinh, D6 chinh xac
kiém tra, Thong tin thiét bi, Cai dat thiét bi, Binh vi lai, va Dang ky thiét bi.

; H:NA 8% - FIXED H:0.010 0.340 7
Disconne... (+)
V:NA 0 Agel V:0.014 27/37 ogq
20260616_1 20260616_1
0 I X B | K
Communication Rover Base Communication Rover Base
o —— @ e
Static Device Device Settings Static Inspection Device
Information Accuracy Information
m—
S & &2 & S
NMEA 3 B o] NMEA 3
NMEA Settings Re-Positioning Device Device Settings NMEA Settings Re-Positioning
Activation

Project

ﬁ 3 : ,.\ -
V4 V)
a8 e v Z;E:H e v
Project Survey Tools j Survey Tools

3.1 Giao tiép

Nhap vao [Thiét bi] ->[Giao tiép], nhu dugc hién thitrong 3.1-1. Chon Nha san
xudat thiét bi, Loai mau, va loai két néi, sau d6 chon cac tham sé thiét bi, va nhan "
Két ndi" dé hoan tat két ndi thiét bi. Sau khi két néi thiét bj thanh céng, né sé quay |
ai giao dién chinh cla phan mém, nhu dugc hién thi trong 3-2. Nhap lai giao tiép,
nhu dugc hién thi trong 3.2-2, va nhan Dirng dé két ndi thiét bi.

1. Nha san xuat thiét bi: Phan mém ho trg truy cap cac thiét bi dinh vi tir nhiéu
nha san xuat GNSS khac nhau, nhu da trinh bay trong 3.2-3.
2. Loai két n6éi: Bao gbm Bluetooth, WIFI, céng ndi ti€p, khach TCP, v.v.

3. Nhap vao tham sé thiét bi dé vao ché do tim kiém va lua chon Bluetooth, nhu d3
trinh bay trong 3.1-4. Ban c6 thé nhap vao thiét bi dé chon thiét bi ban mudn két néi.
Danh sach cac thiét bi thudng str dung sé hién thi 5 thiét bi ¢ tan suat két ndi cao nhat.

4. Sau khi thiét bi dugc két néi thanh cdng, hdy nhap vao "G& 16i" dé xem dit liéu
giao tiép gilta phan mém va thiét bi, nhu dugc hién thj trong 3.1-4. Ban c6 thé gui
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cac l1énh g& 16i dén thiét bi va khac phuc su c6 lién quan dén dinh vi thiét bi thong
qua di liéu giao tiép.

é Communication e Communication é Communication

Device Type GNSS > Device Type GNSS > Device Type GNSS >
Device Manufacturer Meridian GNSS > | Device Manufacturer Meridian GNSS > | Devig eSS
Device Manufacturer @
Model Type RTK > | Model Type TK Mod RTK >
Meridian GNSS
i i Blueto
Connection Type Bluetooth > | Connection Type 1 1> Conn UniStrong soth >

Curré gouth

*) Hi-Target 5
B4

Trimble

* M21L251062 * M21L251062

00:1B:10:1D:43:B4 00:1B:10:1D:43:B4

Topcon

Other

3.1-13.1-23.1-3

& Bluetooth € Communication Debug

Common Commands

Command nput

* M42B5A116003563
DC:0D:30:1C:AD:39

* M21L251163

OOAIBT0IDA40E | 661835,168820737,00000000%43

* M42157116420377
DC:0D:30:14:39:96 | $INS.NAVI,458.520,0.000000000,0.0000000!
* M20L251386 ,0.002873,34.661835,168820737,00000000*
00:18:10:18:47:2D | SGNGGA,,,,,,0,,,,,,,*78
$GPZDA,,, *48
* M42B63116409720 SGPGSA, 1, *73
Dc:0D:30:54.70:84 | SGNRMC,V,,..,.,,N,V*37

$GPGST,,,,,0.000,0
SINS.NAVI,458.740,0.000000000,0.0000000(

* Ralleites 00000,0.000000,0.001605,-0.000331,0.0028°

00:1B:10:1D:43:B4

3.1-43.1-5
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3.2 Rover

Nh&p vao [Thiét bi] ->[Rover], nhu dugc hién thi trong 3.2-1. Thiét bi dinh vi
GNSS c6 thé tinh toan toa do dinh vi bang cach nhéan tin hiéu vé tinh. Trong trudng
hgp khéng cé diéu kién khac, do anh hudng cia khi quyén 1én tin hiéu, thiét bi dinh
vi chi c6 thé |ay toa dd vi tri cila mét diém giai, vai dé chinh xac thap. D€ dam bao
rang GNSS c6 thé cé dugc vi tri chinh xac cao, ngoai viéc nhan tin hiéu vé tinh dé
tinh todn vi tri, thiét bi GNSS cling can nhan tin hiéu tir mot thiét bi GNSS ¢6 dinh
khac gan dé. S&r dung tin hiéu cda thiét bi khac nhu tin hiéu tham chiéu, vi anh
hudng ca khi quyén Ién tin hiéu co ban ddng nhat trong mét dién tich nhat dinh,
hai bd GNSS cé thé tinh todn vj tri chinh xac cao khi toa dé vi tri cla tin hiéu tham
chiéu dugc biét. Thiét bi GNSS & vi tri c6 dinh dugc goi la tram tham chiéu, va thiét
bi GNSS & vi tri khéng c6 dinh dugc goi la tram di déng. So vdi tin hiéu vé tinh GNSS
cla tram di dong, dir liéu dugc truyén tir tram tham chiéu dugc goi la dir liéu vi sai,
Phuong phap truyén dir liéu dugc goi la lién két dir liéu. Cai dat ché do tram di déng
la dé thiét Iap GNSS nhu mét tram di dong, cdu hinh mo6t s6 tham sé dé truyén tin
hiéu vé tinh GNSS clia tram tham chiéu tdi thiét bi GNSS théng qua mét sé phuong
phap nhat dinh, dé thiét bi GNSS c6 thé thu dugc cac vi tri dinh vi chinh xac cao.

Ngoai viéc cau hinh truyén dit liéu vi sai, cac tham s co ban nhu goéc cat cla
GNSS va viéc kich hoat PPK cling cé thé dugc thiét 1ap. Nhan vao néi dung tham sé
cd ban dé vao giao dién chinh slra tham so, nhu dugc mé ta trong 3.2-2. Khi géc dé
cao thap hon mot gia tri nhat dinh, cé thé thiét 1ap khéng nhan tin hiéu vé tinh.
Trong trudng hop su khac biét tin hiéu vé tinh géc thap, diéu nay cé Igi cho viéc tinh
toan d6 chinh xac. Tham sé PPK ghi lai dit liéu quan sat GNSS g6c vao thiét bi GNSS,
va st dung thuat toan x{r ly hau ky dé tinh toan toa do chinh xac cao.
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6 Rover Mode Settings é General Parameters

o= Cut-Off Angle 10 »

Cut-Off Angle:10 Diff Delay:10 ) }
Disable PPK el 10

Record Raw Data O

Datalink Internal Radio > Point Name 4433

Channel:[1]450.125 Protocol:MeridianLi... >

Base Coordinates Change Alert O

3.2-13.2-2

Muc dich chinh cda viéc thiét 1ap cac tham so dit liéu vi sai la dé truyén dir liéu vi
sai cla tram tham chiéu dén thiét bi hién tai theo mét cach nhat dinh, cung cap cac
diéu kién tinh todn can thiét cho thiét bi dé gidi quyét toa do chinh xac cao. Phuong
phap Datalink bao gém radio ndi bg, mang thiét bi va mang dién thoai, v.v.

1. Dai phat séng ndi bd: Nhu hinh 3.2-1, né dé cap dén dai phat séng ndi bd cla
thiét bi GNSS nhan dit liéu vi sai cia tram phat séng theo mot giao thirc va tan so
nhat dinh dé tinh toadn chinh xac cao. Nhap vao cac tham s6 dé sira doi va chinh sira
chdng, nhu dugc hién thj trong 3.2-3. Can ddm bao rang giao thirc va tan sé cla
tram phat song phai nhat quan vdi giao thirc va tan s6 cGa tram phat dé nhan dir
liéu séng phat binh thudng. Néu tan s6 tuong Ung véi kénh khéng nhat quan véi t
an so kénh clia tram phat, ban c6 thé nhap vao "Cai dat Dai Phat Séng Mac Dinh" dé
stra doi tan s6 tuong ing vdi ting kénh cda tram phat séng, nhu dugc hién thi
trong 3.2-4. Nhap vao biéu tugng dé chon cau hinh tan sé kénh tuong (ng tlir danh
sach quan ly kénh da dinh nghia trudc, nhu dugc hién thi trong 3.2-5.

2. Mang thiét bi: Nhu da trinh bay trong 3.2-6, né dé cap dén mang thé SIM culia cac
thiét bi GNSS nhan di liéu vi sai tr mét dia chi mdy chd xac dinh theo mot giao thirc
nhat dinh dé tinh todn chinh xac cao. Nhan vao cac tham sé dé sira déi va chinh slra
chdng, nhu dugc chira trong 3.2-7. Ché do két néi la mot giao thirc truyén tai dit liéu vi
sai, thuong bao gom NRTIP, khach hang TCP, v.v., va cac tham s6 két néi nhu IP may
chu, cong, tén ngudi dung va mat khau dugc nhap vao. Mang SIM la mét mang chuyén
dung va tham s& APN can dugc cdu hinh. Cac tham s6 may chd CORS c6 thé dugc chon
tlr danh sach quan ly mdy chu, nhu dugc chi ra trong 3.2-8. Sau khi cadu hinh dung dia c
hi may cha,
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lay danh sach cac diém truy cap va chon diém truy cap tuong ing dé 1ay dir liéu vi
sai. Cac diém truy cap cé thé dugc 1ay khong chi qua mang may chd, ma con qua
mang tuong (rng cla dién thoai di ddng néu ¢ mang cé san.

3.Mang dién thoai: Nhu dugc hién thi trong 3.2-9, n6 dé cap dén viéc nhan dir
liéu vi sai tr mot dia chi may chidi xac dinh thong qua mang cda thiét bi ma phan
mém dugc cai dat theo mot giao thirc nhat dinh, va sau dé glri né téi thiét bi thong
qua két nodi giao ti€p gitra phan mém va thiét bi GNSS dé tinh todn cé dé chinh xac
cao. Nhan vao cac tham s dé stra déi va chinh sira cac tham s8. Cu hinh tham sé
tuong ty nhu mang chd, khdng can cau hinh tham sé APN. Sau khi cdu hinh xong
cac tham sé, 1ay diém truy cap, chon diém truy cap can két néi, nhu dugc hién thi
trong 3.2-10, va két n6i dé 1ay di liéu vi sai. Nhan "Bat dau" két nGi. Néu cau hinh
dlng, thanh tién @6 nhan dir liéu sé di chuyén. Néu thanh tién @6 khong cé dir liéu,
ban can xac nhan xem cau hinh tham s6 cé ding khoéng.

Luu y: K&t nGi vo tuyén cé thé dugc thiét |ap dé chi ra xem toa d6 tram co s& da thay
déi hay chua. Diéu nay chu yéu la do tram vo tuyén dang truyén tin hiéu theo mét chiéu,
va co thé cé nhiéu ngudn truyén tin hiéu vo tuyén & cing mét tan s6, diéu nay co thé
gay ra can thiép tin hiéu vo tuyén. Néu cac tin hiéu khac dugc nhan, né c6 thé dan dén
dinh vi khéng chinh xac va nhac nh& nguai dung kiém tra va xac nhan.

€ Parameter Settings & Default Settings € Radio Channel Manager

Channel Custom > 1 450.125 Stonex
438125 440125 441125 442.125
Frequency a 451175 43725 444725 446125 447125
UniStrong
Protocol MeridianLink(11000) > 3 452.125 441 442 443 444
445 446 447 448
4 453125  South
463.125 464125 465125  466.125
d 450625 463625 464.625 465.625 466.625
6 51625 DENTAX
433.95 4356 436.675 437.925
. asp s 439.275  441.475 443775  443.95
HiTarget-460
8 453.625  459.325 459.425 459.525 459.625
459.725 459.825 459.925  460.025
° 450.025  HiTarget-445
3.2-33.2-43.2-5
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e Rover Mode Settings e Parameter Settings e Server Manager

Connecting Mode NTRIP >
Cut-Off Angle:10 Diff Delay:10 netxr
Disable PPK - 1P:1.14.194.9 Port:8006

P 1.14.1949 &5 User:tx Password:*##w#x

tx
Datalink Device Intemet »  Port 80062 | 1p:1.14.194.9 Port:8006
User:tx Password: ¥tk
Connecting Mode:NTRIP User tx &2
1P:1.14.194.9 Server Port:8006 >
User:tx Password: ik Password tx &2
Get

Mountpoint T03V32000204583 SIM WIFI
Phone Internet Access O H=—
Base Coordinates Change Alert(VRS O S Hauet
excluded)

3.2-6 3.2-7 3.2-8

é Rover Mode Settings é Rover Mode Settings

“mm Datalink Settings

Cut-Off Angle:10 Diff Delay:30 BEIEl  Mountpoint J{']‘ \/ net »
Disable PPK

Conl 143v32000204583
IP:1. >

User T02N46118128305

Datalink Phone Internet »
Connecting Mode:NTRIP PPP" T02N46118128329 gne >
ilrlimu Ez;":h;:;ﬁfiff Mour TO2N46118128330 Set
S | gy TO2N46118128475 L,
| TO2N46118129108
T02N46118402379
Motintpoint fosvaz0z056s .f//a T03V32000204583
| o— - —
L\“\\\k,,., //// L

Share

3.2-93.2-10

3.3Canc

Nhé&p vao [Thiét bj] ->[Can c], nhu dugc hién thi trong 3.3-1. Chlrc ndng nay danh cho thiét bj
GNSS phuc vu nhu mot tram tham chiéu dé glri thong tin dir liéu vé tinh thdng qua mot phuang
phap nhat dinh va cung cap cho rover dé nhan, tao ra diéu kién tinh toan do chinh xac cao.
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can thiét dé thiét |ap cac tham sé diéu kién khdi déng, ché dé khéi dong va tham so
phat di liéu cGia tram tham chiéu.

Ghi cht: Trong qua trinh khéi ddng clia tram co sd, thiét bi khéng dugc phép di
chuyén, néu khéng cé thé gay ra 16i trong cac toa dé dugc tinh toan bdi rover.

Cac diéu kién khéi dong bao gom cac tham sé nhu ID tram co s&, gdc cat, ché do vi sai,
giGi han PDOP, khé&i dong tri hodn, v.v. Nhan vao ndi dung tham sé dé vao giao dién chinh slra
tham s6, nhu dugc hién thi trong 3.3-4. Cac dinh dang dir liéu vi sai bao gém cac dinh dang
ma hda dir liéu vi sai thuong dung nhu RTCM2.3, RTCM3, CMR, CMR+, DGPS, RTCM3.2, v.v.

Ché dd khdi ddng bao gom khéi dong diém don, khéi dong toa dd tram ca sd, va
khd&i dong toa do diém hién tai.

1. Khd&i ddng diém don: dé cap dén viéc thiét bi GNSS phat dir liéu vi sai dua trén
gid tri dinh vi hién tai (v&i d6 chinh xac thap) cho toa do khai dong;

2. Toa d6 co s& da chi dinh: Nhu dugc trinh bay trong 3.3-2, n6 chi vi tri ngi ngudi dung
dau tién thiét 1ap thiét bi. Ngudi dung biét vj tri toa d6 trudc va sir dung gid tri toa dd nay lam
toa dé khdi déng dé xudt dir liéu phat song vi sai; Nhap vao ndi dung tham sé toa do dé vao
giao dién chinh stra tham s&, nhu dugc trinh bay trong 3.3-5. Ban cé thé nhadp vao biéu tuong
khdo sat dé khdo sat mét diém theo thai gian thuc, hodc ban c6 thé nhdp vao néi dung toa dé
dé chon mot gia tri toa do tir thu vién diém.

3. S dung toa dé hién tai dé khdi dong: Nhu dugc trinh bay trong 3.3-3, tham khao dén
diém thoi gian thuc dugc thu thap bdi ngudi dung dua trén di liéu dinh vi cda thiét bi GNSS
hién tai va cac diéu kién thu thap va do ludng nhét dinh. Biém thoi gian thuc dugc kich hoat
theo phuong phap kich hoat toa d6 da chi dinh. Nhap vao ndi dung tham sé dé vao giao dién
chinh stra tham s6, nhu dugc trinh bay trong 3.3-6.

Cac tham s6 dit liéu vi sai chu yéu dé cap dén viéc truyén tai dit liéu vi sai dugc dau ra bdi
thiét bj sau khi khai dong tram co s&, dugc nhan va st dung bédi tram rover théng qua cac
phuong phap nhat dinh, bao gém mang thiét bj, radio néi bg, radio bén ngoai va su két hgp
clia b6 phat kép. Cai dat tham sé tuong tu nhu cla cac tram rover, véi cac khac biét sau:

1. Bén trong, sdn pham radio sé& c6 cong suat truyén, va chirc nang truyén cang cao,
khoang cach hoat déng cang xa, cung v&i dé la mirc tiéu thu dién nang cang cao.

2. Trong giao thirc NTRIP clla mang thiét bi, tram tham chiéu la diém truy cap khéi
déng truyén tai, trong khi tram rover nhan dugc danh sach cac diém truy cap va chon
diém truy cap tram co s& tuong ng dé két néi, nhu dugc trinh bay trong 3.3-2.
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& Base Mode Settings

& Base Mode Settings

& Base Mode Settings

Base ID:20
Cut-Off Angle:10

Base Startup Mode

Disable

Datalink

Channel:[1]441
Power:High

Ntrip Caster

- —

H—
Diff Format:RTCM32
PDOP:2

Single Point >

Internal Radio

Protocol:MeridianLi...

O

Base ID:20
Cut-Off Angle:10

Diff Format:RTCM32
PDOP:2

Base Startup Mode Assigned Base Coordinates >

B:N23°09'54.267"
L:E113°25'46.4027"

Disable

Datalink

H:54.662m
Ant. H:1.877m

Device Internet >

Connecting Mode:N... Network Mode:SIM

|P:47.107.86.207
User:abcdefg

Server Port:6070 2
Password:##*#*+**

Base ID:20
Cut-Off Angle:10

Base Startup Mode

Solution:AUTONOM...
HRMS:10m
AGE:Unlimited
Vertical Height to M...

Disable

Datalink

Baud Rate:38400

- —

H—
Diff Format:RTCM32
PDOP:2

Use Current Coordinates >

PDOP:10
VRMS:20m
PDOP:2

Average Points:1

External Radio >

3.3-13.3-23.3-3

e General Parameters

Base ID

Diff Format

Cut-Off Angle

PDOP

20

RTCM32

10

é Assigned Base Coordinates

Latitude
Longitude
Altitude

Antenna Measuring Height

Antenna Measuring Type

Antenna Height

®

23°09'54.2670"N
113°25'46.4027"E
54.662

1.85m

Vertical Height to
Measuring Line

1.877m

é Settings

Solution
HRMS
VRMS
PDOP

AGE

Average Points

Save the Surveying Point to Database

Simultaneously

AUTONOMOUS

~

10m

20m >

10

~

Unlimited

3.3-43.3-53.3-6

3.4 Tinh

Nhap vao [Thiét bi] ->[Tinh], nhu dudgc hién thj trong 3.4-1. Chirc nang nay nham luu trir

di liéu quan sat vé tinh gdc cla thiét bi GNSS vao tép dia cai dat, ghi lai dir liéu quan sat t
rong mét khoang thai gian, va st dung phan mém xur ly tinh dé tinh toan cac vi tri toa d6
chinh xac cao, thudng dugc sir dung dé thu thap diém kiém soat. Can thiét |ap tép tinh.
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Tén, gigi han PDOP, goc cat, khodng cach ghi lai, tham s6 ang-ten va cac diéu kién
ghi khac.

FIXED H:0.011 0.280

Agel V:0.014 27/37 ggy

Point Name Z30316567004244
PDOP 3.0

Cut-Off Angle 10 >
Interval 1HZ >
Observation Time Unlimited >
Antenna Measuring Height 2m

Vertical Height to

Antenna Measuring Type Measuring Line *

Antenna Height

3.4-1

Luu y: Trong thai gian ghi lai tinh, thiét bi khong dugc phép di chuyén, néu
khong c6 thé gay ra 16i trong toa dd dugc tinh toan béi qua trinh hau xur ly.

3.5 P96 chinh xac kiém tra

Nhan vao [Thiét bi] ->[D6 chinh xac kiém tra], nhu hién thi trong 4.5-1. Chirc ndng nay
dugc sir dung dé khdo sat IMU tai mot vi tri ¢6 dinh nham thu thap mot lugng nhét dinh cac
diém do d6 nghiéng, tinh toan su khac biét toi da trong toa do cla cac diém da thu thap va
do d6 phan anh d6 chinh xac cda thiét bi str dung chirc nang khao sat IMU. Néu két qua kié
m tra cho thay do chinh xac kém, chirc nang hiéu chinh ctia thanh trung tam c6 thé dugc st
dung dé stra chira 16i khdo sat IMU do 16i thanh trung tdm gay ra, nhu hién thij trong 4.5-2.
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M-Hudng dan str dung phan mém khao sat

S FIXED H:0.010 0.330

é Pole Calibration

Agel V:0.014 27/37 qgg
Antenna Height 1.8+0.093m >
Average Points 60 >
Average Interval 12
Exclusion Abnormal Point 05

Ratio(%)

Antenna Height 1.8+0.093m >
calibration steps:

1. Inthe case where the solution status
is Ready, Click Start to calibrate.

2. Fix the pole tip and shake the receiver
back and forth to collect 50 points.

3. The pole tip does not move, Rotate the
person and the receiver 90 degrees around
the pole at the same time, and continue
to step 2 until the four directions are
completed.

3.5-13.5-2

Nhan vao [Thiét bi] ->[Théng tin thiét bi], nhu hién thi trong 4.6-1. Chirc nang

nay cho phép ban xem théng tin co ban cla cac thiét bi GNSS, chang han nhu S6
seri thiét bi, phién ban firmware, loai GNSS, va so seri GNSS.

é Device Information

Device SN
Device Firmware

Radio Firmware Version
B1.2_A2.7_382e5e6776bcde

Sensor Version
GNSS Firmware
Current Datalink
Battery Power
Expiration Date

ZX-M65-1
R:77.5 mm
HL1:29.7 mm

A1E426031701389
1.36.2008.448
V1.2.3

Phone Internet
98%
20991231

H:65.9 mm
HL2:23.8 mm

3.6-1
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3.7 Khé&i dong lai dinh vi

Nh&p vao [Thiét bi] ->[Kh&i déng lai dinh vi] dé x6a ephemeris vé tinh GNSS
hién tai va tim kiém vé tinh mét lan ntra cho cac phép tinh dinh vi.

3.8 Kich hoat thiét bi

Nh&p vao [Thiét bi] ->[Kich hoat thiét bi], nhu dugc hién thjtrong 4.8-1. Néu
thiét bi GNSS da hét han, ban c6 thé 1dy ma Uy quyén dang ky tir dai ly va dy quyén

dang ky thiét bi tai day.

Device SN A1E426031701389

Expiration Date )0991 2

i = 3

[E

Input

3.8-1

3.9 Khac

1. Nhap vao trg thanh tiéu dé phan mém dé nhap ma chia sé hodc quét dir
lieu m& QR dugc chia sé bdi cac thiét bi khac, nhu dugce hién thi trong 3.9-1.

& E R

2. Nhép vao t™=8 thanh tiéu dé phan mém dé truy cap chilrc nang cai dat giao

]

ti€p, nhu dugc hién thj trong 3.1-1.

3. Nhap vao tror@anh tiéu dé phan mém dé nhap va xem cac toa do dinh vi
do thiét bi xuat ra, nhu dugc hién thi trong 3.9-2. Ban c6 thé chuyén déi gitra viéc
xem théng tin tram co s& va thong tin ban d6 sao va danh muc, nhu dugc hién thi
trong 3.9-3, 3.9-4, va 3.9-5. Do su thi€u tham s6 ang-ten phat clia tram co sd& trong
di liéu vi sai, chi c6 toa d0 trung tam pha cla viéc phat séng tram co sé& dugc
truyén. D& c6 dugc toa dd mat dat tuong (ng vdi diém bat dau cda tram co sd, cac
tham s6 ang-ten twong (rng vdi tram co s& c6 thé dugc nhap.
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4. Nhan vao trthanh tiéu dé phan mém dé nhap va xem thong tin ti€p nhan
vé tinh cla thiét bi, nhu dugc hién thi trong 3.9-5.

5. Trong ban d6 va danh sach sao, hdy nhap vao "Cai dat" trong thanh tiéu dé
dé thiét 1ap céng tac hé théng vé tinh, nhu dugc hién thi trong 3.9-6.

6. Nhap vao tE thanh tiéu dé phan mém dé vao cai dat rover, nhu dugc hién
thi trong 3.2-1.

= H:0.009 0.31 . . o, .
== FIXED 0 0 + e Position Information e Position Information
& Agel V:0.013 27/37 ogy,
20260616_1 Base SATInfo SATMap  Details SAT Info  SAT Map
Sharing G5+R8+C8+E8/37
®D ? Sl FIXED(Ready) ( - -
- B 0°00'00.0703"S N -2.784m
gcz" QR B 0°0000.0000'N N om
Communication Rover i L 75°00'00.1909'E E -4223752.992m
L 75°00'00.0000'E E -4223760.589m
fm— &S H -2.933m  Elev -2.933m
H 27m  Elev 27m
N VS
RN Speed 0.006m/s  Heading 29°45'36.00"
: Local Time 2026-06-25 09:11:27.000
Static Inspection Device PDOP 0.270 HRMS 0.010m
Accuracy Information Antenna Height 0.000+0.000m
HDOP 0.100 VRMS 0.014m
e N |
S\ \_g‘ \=/ VDOP 0200 AGE ; Dist toRef 8.361m
Lo” &
Device Settings Re-Positioning Device Tilt Angle 18°19'58.6960"
Activation
Projection Angle 98°10'07.13"
UTC Time 2026-06-25 01:52:30.475  Automatically Save to Point Database O

0 )
@ ﬁé Local Time 2026-06-25 09:52:30.475

Project ) Survey Tools I i | i ii

3.9-13.9-23.9-3

é Position Information Settings é Position Information Settings é GNSS System
Details Base SATMap  Details Base  SAT Info GPS @)
) . , e

E01 L1:38.8 L2:41.2 L5:42.3 3303030 GLONASS O
Elevation:19 Azimuth:75 Used 004 g 8.5 N

02 B1:43 B2:46.5 B3:44.3 i mw"‘;._, ! Py BEIDOU @)
Elevation:48 Azimuth:236 Visible @ | el 900
B1:47.2 B2:47.8 B3:46.4 D @ GALILEO @)
Elevation:63 Azimuth:187 Used g &g ® e

g |28 L2:46.3 L5:46.1 i@ @ SBAS O
Elevation:37 Azimuth:36 Used e

6 QzsSs @)

L1:38.8 L2:37.6 L5:38.3

EO05 : ) *
Elevation:15 Azimuth:271 Used " O

w
S

™
S

°

B1:46.5 B2:48.9 B3:47.7
Elevation:65 Azimuth:160 Used EO1 EO4 COB E11 C14 618 C25 C33 €39 C59 ROS RIS R21
L1:44.8 12:46.8 L5:47.5 T e s

- Elevation:49 Azimuth:318 Used GF'?' [:] D [:]
G10 L1:42.? |.2i39‘2 LaERLe DSBAS Dozss D\RNSS
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3.9-43.9-53.9-6
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4 Khao sat

Trén giao dién chinh ctia phan mém, nhip vao [Khao sat], nhu dugc hién thi trong 4-1. Khao
sat bao gom cdc chirc nang khao sat dua trén vi tri véi d chinh xac cao va cac chirc nang irng
dung nhu Khao sat Diém, Khao sat chi tiét, Khdo sat diém kiém soat, Dat coc diém, Bat coc CAD,
Khao sat doan dudng, Khao sat da gidc, Bat coc tuyén, Dat coc xoan &¢, Dat coc DSM, Thiét ké va
dat coc dudng, Khao sat dudng day dién, Danh dau thap dién, Tuy chinh chirc nang va cac chirc
nang khac.

7= FIXED H:0.010 0.340
&

1 ©

Agel V:0.014 27/37 g
20260616_1

o &

Point Survey  Detail Survey  Control Point
Survey

& or

Photographic Images Point Stakeout
Survey Database

& % %

CAD Stakeout Line Stakeout DSM Stakeout

o 9 &
m & =

Project Device Tools

4-1

4.1 Khao sat biém

Nhap vao [Khao sat] ->[Khao sat Biém], nhu dugc hién thi trong 4.1-1. Ghi lai va
lwru trir dau ra dinh vi tlr thiét bi GNSS trong thu vién diém toa dé theo cac gidi han
dd chinh xac nhat dinh. Trong giao dién khao sat diém, thanh tiéu dé hién thi thong
tin co ban vé dau ra dinh vi cla thiét bi GNSS hién tai, bao gom trang thai giai phap
hién tai, d0 tré vi sai, HRMS, VRMS va cdc gia tri danh gia dé chinh xac dinh vi khac,
cling nhu sé lugng vé tinh da nhan. Dudi thanh tiéu deé |a thanh trang thai dé hién
thi thong tin quan trong khac. Noi dung hién thi cé thé dugc thiét 1ap theo su chiy
cla ngudi dung trong phan cai dat. Trong khao sat diém, hién thi mac dinh la théng
tin toa d6 va khoang cach tram co sé. Khu vuc gilra la théng tin vé dir liéu khao sat,
va ban d6 mang cling c6 thé dugc hién thi. La ban dién t& & géc trén bén phai cla
khu vuc vé dugc hién thi nhu mét la ban trong sé tay, gitp ngudi dung dé dang xac
dinh hudng khi can. Géc dudi bén trai clia khu vuc vé 1a hién thi cda viéc 1dy chirc
nang. Cac menu chirc nang nay cling cé thé dugc hién thi & day dé nhanh chéng v
an hanh mét s6 chirc nang nhat dinh theo nhu cau cla ngudi dung trong phan cai
dat. Thanh ty 1é cha ban vé dugc hién thi & géc dudi bén phai cdia khu vure, va biéu
tugng & phia trén thanh ty 1€ |a
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nut kich hoat chirc nang thu thap khao sat. NGt nay c6 thé dugc di chuyén theo théi
quen st dung cla ngudi dung va dat & vi tri thuan tién hon cho viéc van hanh.
Nhan nat dé bat dau chirc nang khao sat. Dudi khu vuc vé la tén diém thudc tinh va
vi tri nhap m3, cling nhu cai dat Lép CAD, chiéu cao ang-ten va 16i vao co s& dir liéu
diém.

"\ FIXED H:0.008 0.330
10028}
& Agel V:0.014 27/37 ggy

"™\ FIXED H:0.009 0.250

"™\ FIXED H:0.010 0.280

e wuz-é]] 1902-15]] e
& Agel V:0.014 27/37 ggy ’

Agel V:0.013 27/37 ggy

N:2.204 Elev:-5.820 N:2.526 Elev:-5.931 N:2.234 Elev:-5.930
E:-4223753.329 Base distance:7.588 E:-4223753.277 Base distance:7.736 |E:-4223753.241 Base distance:7.680
Demonstration Mda: De  ine /N Polyline De (%) Int 2 Dist ,"/ Int 4 Point

f/ Arc /_-:| Polygon % Int Entity f Dist Offset

: : D Square D Square Center : /ﬂ Translation v Equal Parts
D Rectangle D Rect-Center o Measure /-‘ Invert

Q Ready Q o Q ; oo

@ ®® O Circle-2Pt (:) Circle-3Pt ®® /u Lengthen _ g?fcst;nglf;m

- o - o \”\ Spline ?:::3 Settings - /_—-1 sr;:t[)lwsmn L[] g:\fiasiiiual

L N} 2m ey — AT . — ),

e BB @ - 3B o 3B S

e L Qe
Name Pt53 X Code Input E_ Name Pt53 X Code Input E: Name Pt53 X Code Input E:
Layer:0 > T] 1.8+0.093m > Layer.0 > T] 1.8+0.093m > | Layer:0 > T] 1.8+0.093m >

4.1-14.1-24.1-3

Nh&p dé tao m '{i: v& mdi, nhu dugc hién thj trong 4.1-2. Bao gdm dudng thang, dudng gép khuc, doan cung, da giac, hinh
vuéng, tdm hinh vudng, hinh chit nhat, tdm hinh chi nhat, hinh tron 2 diém, hinh tron 3 diém, spline, va céc loai khac.

Nhap dé L:E’]C)t c6éng cu tinh todn CAD, nhu dugc hién thij trong 4.1-3. Bao gom diém giao
nhau cuta hai hinh tron, di€ém giao nhau clia hai dudng thang, diém giao nhau cla thuc thé, diém
cla d6 léch khoang cach, va cac cong cu khac.

Click & E:?' giao dién cai dat khao sat, nhu dugc chi ra trong 4.1-4. Bat cac gidi han thu
thap cho khao sat va thu thap & day, chang han nhu trang thai giai phap, gidi han HRMS, gidi
han VRMS, gi¢i han PDOP, d6 tré vi sai, v.v. Ngudi dung c6 thé dat gidi han dua trén yéu cau
vé dé chinh xac cdia céng viéc. Cai dat s6 lugng diém lam min |a dé thu thap nhiéu diém dinh
vi va tinh toan gia tri trung binh dé chi ra do chinh xac. Ngoai ra, ban cling c6 thé dat tén
diém mac dinh va ma héa mac dinh. Cai dat hién thi thdng tin la dé thiét 1ap ndi dung hién thi
cla thanh thong tin trang thai, ma ngudi dung co thé hién thi theo cai dat théng tin chinh ¢
Ua ho, nhu dugc chi ra trong 4.1-5. Cai dat menu chirc nang dé cap dén viéc ngudi dung hién
thi cac cai dat chirc nang thudong dung trong thanh menu bén trai theo nhu cau cta ho trong
qua trinh lam bai, cho phép ngudi dung truy cap nhanh chéng va thuan tién vao mot sé chirc
nang nhat dinh, nhu dugc chi ra trong 4.1-6. Nhirng chirc nang nay bao goém: khao sat dé
nghiéng, hién thi ban d6, Tu dé6ng nhay vao trung tdm ban d6, Ban d6 day da, Ly diém man
hinh, van ban CAD, do chiéu dai va dién tich, cai dat mau nén, CAD
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cai dat 16p va cac chirc nang khac. Nhap vao biéu tugng menu bén trai dé kich hoat
cac churc nang tuong Ung.

Bam vac 2 vao chirc nang co s& dit liéu diém, noi ban c6 thé xem trang thai
clia cac diém khao sat.

Bam vac .. ty déng can gitra vi tri hién tai va hién thi né trén man hinh. Bam |
ai dé tu déng xoay ban d6 theo hudng tién trién.

Bamvao ./  dé bat/tit chirc nang khao st dd nghiéng.

Work Layer:0
0

Bam dén dugc hién thi trong 4.1-7. Ban c6 thé tao hoac xba cac I1dp, thiét 1ap
|6p 6 hién thi hay khong, nhap khau DXF, DWG va cac ban d6 khac, xuat cac tép DXF va thiét 1ap mot
|&p lam viéc.

7 T

Khao sat diém thu thap thudng yéu cau nhap tén diém va ma. Nhap vao cho phép ban
(=7 ma da dugc thiét 1ap trong thu vién ma dé nhanh chong 1ap day thudc tinh dac diém
mat dat, nhu dugc chi ra trong 4.1-8. N&u ¢6 nhiéu ma trong thu vién ma thudng duoc sir
dung, ching s& dugc hién thj & phia trudc dé ngudi dung dé dang chon lua.

Bam vao nodi dung hién thi chiéu cao ang-ten dé thay déi va chinh sira thong tin
chiéu cao ang-ten, nhu dugc mé ta trong 4.1-9. Viéc thiét 1ap chiéu cao ang-ten la dé trir
toa do trung tam pha clia GNSS khéi chiéu cao ang-ten nham c6 dugc vi tri thuc té clia
muc tiéu do dac trén mat dat. Néu thong tin ang-ten khong chinh xac, viéc bam vao
thong tin ang-ten co thé chon loai dng-ten ddng trong quan ly ang-ten (dugc str dung
khi cac thiét bi GNSS khdng xuat thong tin ang-ten hodc khi s&r dung ang-ten bén ngoai).

Display Info Tool Bar Settings Tool Bar Settings Display Info
—n —_— N:7.542 Elev:-5.989 B i
elton E-4223750.404 Base distance:12.674 & T'SUMeY Q zeomm
N
HRMS 0.05m > {7\ Display Map q Zoom Out
VRMS 0.1m g i 9 Position Auto
’ A Centered %3 Select Disable
Altitude Ant. H A
FROP 2 Ly FullMap @9 position Centered
Forward Azimuth Speed
AGE 55 ,
Heading Time @-I- i Al
Used Satellites Unlimited > _ )
Base distance(3D) Elevation f Take Screen Point
Ui At Uaflariisd) - Reference Height Laser Dist.

—=
(2l Search

Dist. to Ref Unlimited > Target Distance Point Dist
\, Pointer Catch

4.1-44.1-54.1-6
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H:0.009 0.290
FIXED = l é Antenna Parameters
Agel V0014 27/37 ggy

CAD Layer N:8.715 Elev:-6.475 Antenna Measuring Height 1.8m
E:-4223748.133 Base distance:15.202
& 1 J Antenna Measuring Type Pole Height >
(::’ 0 . DemonStratlon M G Antenna Height 893 m

é Select Code Settings

; ZX-M65-1
= A

4 R:77.5 mm H:65.9 mm >
1 a tree HL1:29.7 mm HL2:23.8 mm
{ y
5
a ]
R XEJ  [Pole Height]1.8m
Ik 71
1] 41y

il

—— [Pole Height]1m D
aes ﬁ G

oBe :

[Pole Height]2.1m

Synchronize switching between point O —
layers and CAD layers Name Pt53 X Code Input -
Layer:0 > Th18s000m >
4.1-74.1-84.1-9
4.1.1 Thanh coéng
cu
1.Phéng to

O\ Zoom In

Phéng to ban do

2.Phéng nhé

O\ Zoom Out

Phéng nhé ban d6

3.Ban db6 day

da

e 1

L

Full Map

Nhan dé phong to dién tich lam viéc day du.

4.Vo hiéu hoéa lua chon

% Select Disable

Ban khéng dugc phép chon bat ky yéu t6 hinh hoc nao trén ban dé. Ban chi c6 thé di chuyén, phong to va

thu nho. Khoa tat ca cac d6i tugng dé tranh viéc chon khéng chinh xac trong qua trinh thao tac.
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5.Vi tri Trung tam

V' Position Centered

Mt ct nhdp chudt dé di chuyén vi tri hién tai dén trung tdm man hinh.

6.Vi tri Tw dong Trung tam

Position Auto
Centered

a0

Tu ddng can gilra dén vi tri hién tai, luén gitr n6é & gitta man hinh trong khi

di chuyén. Nhadp dup dé khéa ban do.

7.Nhép biém

@. Input Point

Nhap toa do cta diém da biét dé thém chiing vao ban do.

09:18 Ffn3 ¥4 @43%
6 New Point
Name Pt1
.
Code s
.
Layer Name 0
Coordinate Type Local Coordinate
Northing nput m
Easting I m
Elevation m
Property Type Input Point
Add Time

8.Lay di€ém man hinh

f Take Screen Point

Nhan truc ti€p vao ban dd dé thu thap diém. Théng tin toa d6 sé& dugc 1dy, nhung di

liéu d6 cao khong dugc bao gom.

Ghi cht: Hgp tac vai cdng cu Bat Con tro dé thém diém chinh xac trén ban do.
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09:47 B

e New Point

Name Pt3
Code ::
Layer Name 0>
Coordinate Type Local Coordinate >
Northing 2538440.121m
Easting 442493174 m
Elevation 0m
Property Type Input Point >
Add Time 2026-04-17 09:47

9.Tim kiém

it Search

Nhap vao tén diém, ma hoac van ban CAD dé nhanh chéng tim kiém va xac dinh diém muc tiéu.

All
Name
Code

CAD Text

10.Bat diém chi

\ Pointer Catch

Sr dung con tré diéu khién dé chon chinh xac cac diém do hodc phan t&r muc tiéu.

Ghi chl: Hgp tac v&i cong cu 1dy diém man hinh dé thém chinh xac cac
diém trén ban do.
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3 ®4 Ba2%
: HiNA
Disconne...
V: NA 0
Front Back:? Target Azimuth:?
Left Right:? Slope:?

N:2538441.506
X E:442494.483
\ H-3.054

Fid /@
=3 m
5 B 2

Name Pt3 X Code Input

Work Layer:0 > Tj 1.8+0.000m >

11.Van ban CAD

(= CAD Text

Thém cac cht thich van ban mot dong mé ta cac dac diém (Noi dung co thé
la s6 diém, mo ta, toa d0, v.v.). Ban cling c6 thé tuy chinh chiéu cao van ban.

e
".

Text Content Input {8 i N
i 2.0 |

Text Height Auto Adjust > 9 30
9 5.0 F

@

10.0
% sUm

12.Ban d6 diéu huéng
9 .
/" Map Navigation

Chon mot diém trén ban d6 cta diéu khién cam tay dé diéu hudng dén vj tri d6. N6 sé
tw déng ma& irng dung Google Maps trén diéu khién cta ban dé cung cdp hudng dan.
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& e Yourlocation

® 21.537345399855166,11... T

a B *

13.Po chiéu dai va dién tich

@ Length&Area
7

Measure

Do chiéu dai doan dudng thang va dién tich d6 hoa.

é %E . FIXED H:0.007 0.280
Agel V:0.014 27/37 ggq,
N:2538440.553 Elev:-3.401
E:442505.393 Base distance:6329.359
oYaw:0.000 Laser Dist.:None
’ Area:0.267m?
Area:0.000027ha

j 0.5m
R
2R 4®
Name Pt17 Code Input E:
Work Layer:0 > T’j 1.840.093m >

14.Po khoang cach va d6 cao

/ Distance&Height
& Offset Measure

Chon hai diém dé nhanh chéng do khodng cach ngang va su khac biét do cao gilra
chiing. Bao gém chiéu dai 2D, chiéu dai 3D, géc phuong vi, sy khac biét d6 cao va ti lé

déc, nhu dugc hién thi trong hinh.
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6 o) FIXED H:0.009 0.250

\ Agel V:0.013 27/37 ggs
N:2538441.137 Elev:-3.271
E:442505.061 Base distance:6329.593
oYaw:0.000 Laser Dist.:None

-F Length 2D:0.708m
Length 3D:0.736m
Azimuth:50°57'39.92" _
Elevation Difference:-0.2m "~
Ratio of Slope:-28.24%(1:-3.541)

Pt13

Pt14
& /
4

P16

0.5m

N

P O3RIL®

Name Pt17 Code Input -

Work Layer:0 _E.} 1.8+0.093m

15.Po g6c¢

/2 Angle Measure

Chon ba diém trén ban dé dé tu dong do va hién thi cac goc theo nhitng hudéng
khac nhau.

e 2 FIXED H:0.010 0.330

Agel V:0.014 27/37 ggy
N:2538441.223 Elev:-3.331
E:442505.237 Base distance:6329.771
aYaw:0.000 Laser Dist.:None

Angle(Clockwise):118°43'24.21
-ﬁ‘ﬁgle(Counterc\ockwise)'Qm"16' s

P13 Pt14

Pt15

Ready

2

Pt16

N AR

0.5m

PORL®

Name Pt17 Code Input -

Work Layer:0 E, 1.8+0.093m

16.Hoan tac diém cudi

<9 Undo Last Point

Xba diém khao sat cudi cung.
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17.L&p nén

<>

Background Layer
<0 g )

Pugc str dung dé tai ban d6 nén, hinh anh va cac ban d6 tham khao khac, dugc
hién thi lam nén cho viéc khdo sat va l1ap ban do.

é Import File Settings

File Name

File Type AUtoCAD File(* dxf,*dwg) > (58]
ACA
-202
Inte AutoCAD File(*.dxf*.dwg)
| Image File(* tif,*jpg,*.png,*.bmp) |
Shape File(*.shp)

LandXML File(*.xml)

GoogleEarth File
Format(*.kml,*.kmz)

OGR Geometry(*.txt)
Json File(*.json)

GML File(*.gml)

18.Mau nén CAD

CAD Background
B
Color

C6 san trong cac ché dé den, trang va xam.

CADBackground Color

19.Kiéu diém

>< Point Style

P4t hinh dang, nhan va cac thudc tinh khac cda cac doi tugng diém. Khi da
dugc thiét 1ap, tat ca cac diém do trudec do sé duge x(r ly theo cai dat nay.
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Display Info ‘

| Point Style

Size Auto Adjust

IE] Name | Code |

. Remark (] Height
E L |
|
{ Text Height Auto Adjust
[ ]Point styte [ ] Label

20.Ki€u diém[CAD]

--|— Point Style[CAD]

Chi slra déi ki€u diém cla cac Iép CAD.

Point Style

21.L6p diém

= FIXED H:0.008 0.310 l
N:2538488.703 Elev:7.204
E:442583.009 Base distance:6416.18:
oYaw:0.000 Reference Height:None
Laser Dist.:None

otes e
rwDemonstration MC %9
N Sen Sl

ets
oz 2
Setha®
J#7s
76
Pt R
>epeo o
ets
ez
L} Ready
=3
QB LD
Name Pt1 Code Input ==
Work Layer:0 Tx 1.8+0.093m

Phan loai, t6 chirc va kiém soat truc quan cac diém khao sat bang cach

tao, chinh slra va quan ly cac |6p diém khac nhau.

>oint Layer CAD Layer

@ t
o »
1 H

Synchronize switching between point ‘iO
layers and CAD layers -
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Nhap vao day dé an 16p

& Layer

CAD Layer

N |

&30 B
&N .

Synchronize switching between point O
layers and CAD layers

Nhan vao day dé thay doi I6p lam viéc. Sau khi chuyén sang |8p lam viéc,
tat ca cac diém da do sé duoc luu vao 16p do.

CAD Layer

N |
&0 B
[ ]

[©R

Synchronize switching between point O
layers and CAD layers

B4t cong tac nay dé chuyén dai I6p lam viéc cta I6p diém, va I6p CAD cling sé& chuyén
sang cung mot Idp. Néu ban khdng bat cong tac nay, cac diém sé& dugc luu trong I6p lam
viéc cla I6p diém hién tai, trong khi dir liéu dudng thang va bé mat sé dugc luu trong 16p
lam viéc ctia |¢p CAD.
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& Edit Layer

Layer Name

Point Color -
Point Style

Size Auto Adjust >
Point Attributes None
Bl O
Code - O
Remark - O

M& mét trong cac I6p diém. Trong giao dién nay, chdng ta co thé stra doi tén 1op,
mau sac, ki€u va cac thong tin khac. Quan trong 13, ching ta c6 thé an tén diém, ma, va
cling diéu chinh chiéu cao van ban va cac théng tin nhu vay.

& Lo

CAD Layer Layer Name

Point Color

(&

t
Q Point Style
0 ]

Point Attributes
21

Remark
Height

Text Height

Synchronize switching letween point O
layers and CAD layers

Input

>

None >

O O

@)

Auto Adjust >

Nhan "Mai" dé thém mét I&p mdi, va thiét 1ap cac thudc tinh nhu mau sac

va kiéu cho cac diém.
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22.L6p CAD
> CAD Layer
S

Tai cac tép ban d6 CAD.

. X 1404 B
6 Import File Settings
é CAD Layer
File Name
t
File Type AutoCAD File(*.dxf*dwg) > oo .
Internal Storage/MeridianGNSS/Map fll__] CD ZDH .
K5 Go to intemal storage root directory
> Ty &> bLss
|9 Go to program storage directory
< Return T &> zBTZ
& <& JMD .
T <2 COMPONENT
L < oMmTZ
T < sxss .
23.Céc biém An
- .
5 Hide Point

)

An céc diém sau khi nhap

- FIXED H:0.010 0.260 z FIXED H:0.009 0.340
€« @ €

- Agel V:0.013 27/37 ggg Agel V:0.014 27/37 gy
N:29995916.472 Elev:0.311 N:29995916.023 Elev:0.345
E:-10308135.026 Base distance:21.270 E:-10308135.731 Base distance:21.020

] amonstration Mc¢ H amonstration M¢

V4 V4
e .9

.ptd
@ g
.pt5
/) /]
é .pte é
P 2km 2km
==y = Ready = a5 Ready
3 B
e 3[R 4 @ St E I A
Name pt7 Code Input oo Name pt7 Code Input ot 4
Layer0 T‘,: 1.8+0.093m Layer:0 ﬁ 1.8+0.093m
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24.An Ban dd CAD
i
Hide CAD M
o) ide ap
Nhan dé 3n Ban d6 CAD

FIXED H:0.008 0.260 . FIXED H:0.010 0.250

Agel V:0.013 27/37 og, Agel V:0.013 27/37 ggs

N:29995917.157 Elev:0.338 N:29995917.931 Elev:0.416
E:-10308136.689 Base distance:19.554 E:-10308137.099 Base distance:18.741

£ £

# 2monstration Mc¢ # 2monstration Md¢

E P E

B Q Pt Q Pt

/) .ptd / .ptd

é : P2 pt3 éb .2 pi3

. . .pt5 " . .pt5

= .pté 2 .pté

O L 2km @ L 2km
~= 3 f Ready = o f Ready
eee Q R eee {:B A
Name pt7 X Code Input ~ Y Name pt7 X Code Input %_?
Layer:0 > [ 18+0093m > Layer0 > [u1sw009m >

I

25.Hién thi Ban do

m Display Map

Khi str dung lan dau, dich vu ban d6 dam may thai gian thuc sé tai qua internet.

NEu ban da tai xudng né, ban khéng can két ndi lai vai internet; né sé luu ban
do truc tuyén.

Display Map

None

Google Map(Standard Map)
Google Map(Satellite Map)
OpenStreetMap

WMS/WFS Map Setting

Map Calibration
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AN.eridian

26.Quan ly thu vién ma

Code Library
Manager

Hgp nhat quan ly ma diém, bi€u tugng, 16p va thudc tinh dé thuc hién
phan loai tiéu chudn héa va nhan dién nhanh chdng cac diém khao sat.

é Select Code Settings

&

Building
BLDG 1
Input

Bottom of Building Catch Basin
Curb BLDG ca
BC
Curb Inlet Center Line  Tree Drip
Cl CL DRIP
Edge of Edge of Ground
Gravel Pavement GR
EG EP
House HUB Hyrdrant
HOUSE HUB HYD
Iron Post Man Hole Property
P MH Line

PL
P roperty Pole Shed
Line POLE SHED
PLINE
Sidewalk Top of Curb  Tree
sw TC TREE

27.Hinh anh va Phéac thao

[ﬂ Photo And Sketch

DPinh kém hinh anh tai chd, phac thao vé tay va ghi chi van ban vao cac diém khao
sat hién tai, dé lién két va luu trir hinh anh tai chd, thong tin van ban va toa do diém do
ludng v&i nhau. Ban c6 thé xem hinh anh clia diém d6 trong ‘Co s& dit liéu diém’.

o] 5 | Name Pt7 X Code Inpu =
=y [T} .
Layer [ [ 1.8+0.097m
Remark
Solution FIXED a2

. B 22°6639.033295°N N 2538464.669m
Point Info

L 113°26'25.598768°E E 442608.707m
Point Name Code H 23.367m Elev 23.367m
Northng Lathude Scale Factor /0000370062

Easting Longitude -
. pr— p— Speed  0.000m/s Heaging 0°00'00.00"
e Sea i PDOP 2.000 HEMS 0.006m
HDOP 1.600 /RMS. 0.012m
Project Name Operator

VDOP 1

Average Points f 5 Cut-OffAngle 10

Photo And Sketch

UTC Time 2026-05-09 03:03:35.000

Automatically complete photo Local Time 2026-05-09 11:03:35.000

sketch ( = _+_ = @ Base D 765 Dist. to Ref 6869.22
¢ =+ =[E]S [T
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28.buong ludi

Grid Line

Hién thi luGi tham chiéu toa dé trén giao dién dé ho trg dinh vi, can chinh va do dac.
Ban c6 thé diéu chinh khodng cach cta cac dudng ludi va diéu chinh goc ludi dua trén
cac diém tham chiéu.

o) FIXED H:0.005 1.600

Agel V:0.009 21/23 sy
N:2538464.698 Elev:23.355

E:442608.718 Base distance:6869.231
oYaw:0.000 Reference Height:None
Auto AdeSt Laser Dist.:Nopg
s AdJUSt
o1 | Interval Auto Adjust > e
) o=
0.5 | 5
: | A 7
1 ' Pt1 6
| N:2538464.699 E:442608.712
g i Reference Point @
\ . ; North Direction B +
H )]
£} Azimuth 45°00'00" Ly
10
‘ 2 -9
|
| W
|20 ., UBB L

29.Hop nhat vai di€m cudi cung

NER - Merge with last
© point

Hgp nhat diém do hién tai véi diém do trudc do, va lay trung binh cla hai toa do
dé tao ra mot diém do mdi.

Vi du, néu ban muén do tdm cdia mot cai cdy nhung dau cda cay do khong thé
V@i tdi, ban co6 thé do ca hai bén cda céi cdy va lay trung binh dé tim tam.

30.Khéa man hinh

{‘B Lock screen

Khda man hinh cam tay dé ngan chan viéc nhan phim va thao tac giao dién
khéng mong muén trong qud trinh lam viéc tai hién trudng.

31.Tam dirng két ndi tw dong ma héa

_# Pause Encoding
/  Auto Connect

Ghi lai cac diém va ma ma khéng co két néi tu déng, dugc sir dung dé ngat doan
'két néi tw ddng bang ma' ma ban da thiét lap trudc do.
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) N:2538467.440 Elev:29.715
é Edit E:442608.891 Base distance:6869.066

oYaw:0.000 Reference Height:None
Remark Line Laser Dist.:None
Code road
Group Name (Ungrouped) > .

Layer Name 0> @

Symbol ? 9 L P
o Toad Pta
1
|Auto Connect by Code — @) I >< foad toad
Pt Pt6
5 road
Data Type Line > 4 s l &
Layer Name {Default} > QB
&
Color /
= A @3
Style (] Q
N, X Cod .
Line Width 002m >  eme P8 ode road ==

Work Layer:0 E 1.8+0.097m

32.Khao sat diém bu

Offset Point Survey

Bang cach do cac diém c6 thé dat dugc va két hgp khoang cach bl cing vdi su
khac biét dé cao, toa dd cla cac diém khong thé tiép can cé thé dugc lay gian tiép.

Offset Point Survey

Distance 0.2m
Height Offset 0.3m
Always in effect O

Ghi chu vé cac kich ban (rng dung:
Kich hoat 'Khao sat diém b’ khi laser dugc nham vao cdy, kéo dai gia tri d6 l1éch (khoadng c
ach ngang) theo hudng laser dé tinh toan diém bl bén trong cay. Néu phép do & dau cla
thanh, dua trén hudng nghiéng cda IMU, hdy do diém bu phia trudc (khoang cach ngang)
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33.Khao sat chi tiét
@ Detail Survey
Nhap giao dién do ludng chi tiét @& nhanh chéng va theo 16 thu thap cac "
diém chi tiét" can thiét trén ban do.

Ban cling c6 thé xem théng tin chi tiét vé toa do hién tai.

FIXED H:0.0

Agel
Name Pt8 X Code road E:
Layer o> Tu18+0.097m

B22°56'39.032095"N N 2538464.633m

L113°26'25.589020"E E 442608.43m
H 23.45m  Elev 23.45m
Tilt Angle 3°36'02.3840"
Dist. to Ref 6868.954m

9

3| B2 [ e

34.Khao sat diém kiém soat

Control Point
Y2 Survey

Chirc nang nay dugc sir dung dé thu thap toa d6 diém kiém soat véi do chinh xac cao va

nhiéu bd quan sat, cung cdp mot tham chi€u dang tin cdy cho viéc chuyén d6i toa dd va xac
minh két qua.
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"\, FIXED H:0.002 0.800
é 10068
Agel V:0.009 36/48 325
) —
Name »lpoint 140 X Code -
Layer 0 T 1.8+0.087m

B

N:2538428.960 Elev:-2.504
E:442506.346 Base distance:6772.316

35.Khdo sat diém tu déng
@ Auto Point Survey

Tu dong thu thap diém toa do lién tuc & cac khodng cach da dat ma khong can
thao tac thd cong lap di lap lai.

Auto Point Parameters  Settings| Auto Point Parameters Setﬁngs

O By Time (O By Distance
@ By Time O By Distance O By Time @ By Distance (® By Staying for A While
O By Staying for A While O By Staying for A While Minimurmn distancem > 2D 3D

Residence Time 55 >
Interval 2s > Interval 5m > 2D © 3D

Accuracy 01m >

36.Khao sat d6
nghiéng

Tilt Survey
Viéc kich hoat nut nay cho phép do toa dé chinh xac cao bang cach st dung
mot thanh do nghiéng, khong yéu cau can chinh hoan hao theo phuong ngang.

37.Dirng & Di
@ Stop & Go
Chdrc nang nay chi kha dung khi RTK dugc sir dung nhu mot rover va ghi dit liéu thé dugc

bat. Ghi dit liéu thd dugc sir dung cho PPK. N6 tao ra cac diém quy dao va dirng & di.
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Cac diém la nhirng diém dugc danh dau trong dir liéu PPK. PPK |a mot ki thuat dat dugc
toa d6 do chinh xac cao bang cach x{r ly hau dit liéu tho tir cac tram can c va rover, ma
khong yéu cau tin hiéu chénh léch theo thai gian thurc.

38.Ghi lai tinh

‘I Static Record
Bam vao nut cho phép ban cau hinh cac cai dat ghi lai tinh.

B6 thu dugc gan trén mot diém 6n dinh da biét hoac diém sé dugc do, va lién t
uc ghi lai ddng b dir liéu vé tinh thé cling véi cac bd thu khac dé tinh toan dé chinh
Xac cao sau nay.

FIXED H:0.004 1.200

Agel V:0.005 24/33 ggs

Point Name 4433
PDOP 3000 >
Cut-Off Angle 3>
Interval 1HZ >
Observation Time 15min >
Antenna Measuring Height 0om

Slant Height to

Measuring Line 2

Antenna Measuring Type

Antenna Height 0.023

39.Dinh vi lai
H-\ Re-Positioning
Nghién clru cac vé tinh va lam mdi vi tri hién tai.

40.Khao sat ma nhanh

Fast Code Survey
Cai dat trudc ma tinh nang cda ban, va trong qua trinh do dac thuc dia, n6 sé tu

ddng hoan thanh viéc nhap thudc tinh va tao ban d6 trong thai gian thyc. Ngoai ra, ban
cling c6 thé do bang ma chi bang cach nhan cac phim sé.
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Building 3 dj Eﬁﬁﬁﬁﬁq:

i
—ll-lll-l-lli-*“lll-l—nllll}lr sammmy "
(]

Y

Curb lnlet_1 Center Ling Tree

Sidewalk ,  Ground 8 TreeDrim[J

41.Piém coc

% Stake Point

Sau khi bat chirc nang nay, hdy chon mét diém khdo sat trén ban do, va ban sé
dugc hudng dan dé dinh vi diém kho sat da chon.

42.May anh Insta360
|O' Insta360 Camera

43.May tinh

+ = Calculator

Ban cé thé thuc hién cac phép todn don gian trong may tinh, nhu dugc hién
thi trong hinh.

Settings Display Info

=1 Calculator
@ Stake Point
o Extend Point

&/ Calculation (=]
| @]

Insta360 Camera
J v ( )
’4" Equal Point
s+ Calculation i Coordinate
=" Converter
:" He Offset Point n 7 8 9 a
A CelE B @ Perimeter and Area

“iﬂ »» Coordinate Positive

{ °
g Calculation /‘ Invert tan 4 3 6 ¥

“Iu‘;.p Forward

st** Intersection Rect-Drawing

f Take Screen Point Ccos 1 2 3

i1 Square-Drawing

“ (\L‘I
|s &' Resection
sin 0 . +
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44.Bd chuyén d6i toa dd

J[# Coordinate
= Converter

Chirc nang nay chuyén doi cac diém toa dé gilra toa dé mat phang, toa d6 dia
chinh va toa d6 khéng gian dua trén cac tham sé hé toa do dugc thiét 1ap trong du 4
n hién tai. Ban c6 thé chon mét diém tlr thu vién diém dé tinh toan va chuyén déi,
hodc nhap thd cong. Cac diém da dugc tinh todn va chuyén d6i c6 thé dugc luu vao
thu vién diém, nhu dugce hién thij trong hinh.

& Coordinate Select € Coordinate Converter

Input Point Geodetic Spatial

Coordinate Coordinate
Name ? Northing 2538441.895m
) P15 Input Point T:2026-04-17 14:23:37.000  Easting 442508.148 m
N:2538441.738 Elev:0.000
E:442508.071 Code: Elevation -3.219m
¥ Pt14 Tilt Point T:2026-04-17 19:25:13.235
N:2538441.959 Elev:-3.277
E:442507.876 Code: Latitude 22°56'38.2806'N
" Pt13 Tilt Point T:2026-041719:25:02.367 ~ Longitude 113°26'22.0724°E
N:2538441.895 Elev:-3.219 Altitude -3.219m
E:442508.148 Code: WGS84 X -2337564.701m
& Pt12 Input Point T:2026-041711:20:42.000  WGS84Y 5391601.457m
N:2538441.823 Elev:0.000 WGSe4 Z 2471004.866m
E:442508.389 Code: X -2337564.701m
) Y 5391601.457m
' Pt11 Input Point T:2026-04-17 11:20:37.000
’ z 2471004.866m

N:2538442,107

Elev:0.000

45.Chu vi va Dién tich

Q Perimeter and Area
Quan ly cac diém toa dé clia da giac trong thanh menu diém toa dd, noi ban c6 thé

thém, xda, nhap khau, xuat cac diém toa d6 va thuc hién cac thao tac khac. Ban c6 thé
xem d6 hoa da giac trong thanh menu xem trudc, nhu dugc thé hién trong hinh.
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6 Perimeter and Area e Perimeter and Area

Point Coordinates Preview Map Point Coordinates Preview Map

Perimeter:67.995m
®  Area275.277m? @ 2D 3D
Area:0.027528ha
Pt1

N:2538450.679 E:442497.505  Elev:0.000

Pi4

Pt2 16.45m N
N:2538435.525 E:442502.831  Elev.0.000 Pl B

Pt3

N:2538444.444 E:442522.516  Elev:0.000 “hg3
16.06m

Pt4

N:2538454.902 E:442513.403  Elev:0.000 21.61m

P2

Nhéap vao Tinh toan:

Result

Perimeter:67.995m
Area:275.277m?
Area:0.027528ha

46.Hay

/' Invert

Chirc nang nay cho phép ban thay d8i hudng staking. Khi ban can stake tir cudi d&€n dau cia duding thadng
trén site, ban c6 thé nhap truc ti€p vao Chirc ndng ddo ngugc dé chuyén déi ma khong can dinh nghia lai.
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dudng thang. Kich hoat Chirc nang ddo ngugc, chon mét dudng thang, va nhdp "\"
dé dao ngugc thir ty cac diém trén dudng thang, nhu thé hién trong hinh.

é N;E;';‘ FIXED H:0.010 0.300 (o) FIXED H0.007 0310
Agel V:0.013 27/37 ogs & Agel Vi0.014 27/37 gg

N:2538445.338 Elev:-3.856 N:2538446.075 Elev:-4.093

E:442506.074 Base distance:6333.464 E:442505.592 Base distance:6333.719

oYaw:0.000 Laser Dist..None oYaw:0.000 Laser Dist.:None

s AN e AN

=) Ready + =) Ready
B L 8l
v | V —_
~
/ Performable X @ / Performable X @
Name Pt26 Code Input =2 Name Pt26 Code Input ==
Work Layer:0 T_'.“ 1.8+0.093m Work Layer:0 _E‘ 1.8+0.093m

47.Tinh toan toa dd nghich dao

¥ & Coordinate Inverse

v Calculation

Nhap hodc chon cac diém A va B da biét dé tinh toan khoang cach, géc
phuaong vi, su khac biét dé cao va ti 1é d6c gilra hai diém.

& Coordinate Inverse Calculation & Coordinate Inverse Calculation

:y angle a of the two points AB, the
r plane distance of AB, the spatial 4
A' distance of AB, the elevation Elevation 3.353m
difference between the two points
AB, and the slope ratio. ® @ %
® @ Q{‘) Northing 2538442.365m
Northing 2538442.064 m
Easting 442508.426m
Easting 442508.705m
Elevation -3.369m
Elevation -3.353m
® @ % Plane Distance 0.410m
. Vector 0.411m
Lt EiEgRZ N cimuth 317°10'20.0886"
Tilt Angll -2°13'57.1126"
Easting 442508.426m " N9E
Elevation Difference -0.016m
Elevation 3360m  Sloee Sl
Ratio(1:N) 1:-25.651

48.Tinh toan duong diém

“ Point Line
&4+ Calculation
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Nhap hodc chon ba diém da biét dé tinh todn khodng cach, do I1éch vuong
gobc, goc léch, géc canh, v.v. clia cac diém.

& Point Line Calculation & Point Line Calculation
L0/ _ - ending point distance BC, the
A B P starting point vertical distance AP, N:2538442.064 Name:Pt8 .
the ending point vertical distance . -~ 7
BP the offset distance CP and the E:442508.705 Elevation:-3.353
offset angle a.
v O
V4
® @ L N:2538442.365 Name:Pt9 R
N:2538442.177 Name:Pt7 E:442508.426 Elevation:-3.369 ’
E:442507.736 Elevation:-3.401
V4
® @ E4 Northing 2538442.100m
N:2538442.064 Name:Pt8 N Easting 442508.396m
E:442508.705 Elevation:-3.353 Elevation -3.369m
Start Dist[AC] 0.715m
v © 2 2
End Dist[BC] 0.410m
N:2538442.365 Name:Pt9 . Start Vertical Distance[AP] 0.664m
E:442508.426 Elevation:-3.369 End Vertical Distance[BP] 0.311m
Offset[CP] 0.267m

Offset Angle[d] [Left Offset]21°55'06.6920"
Corner Angle[]  [Left Offset]139°23'32.0401"

49.Vector
H B
ﬂl';L__L Vector

Nhap hodc chon hai diém da biét dé tinh khoang cach 3D.

6 Vector é Vector
] @ “{) L] @ %

Latitude N23°00'00" Latitude N23°00'00"
Longitude E110°00'00" Longitude E110°00'00"
Altitude 10m Altitude 10m
» 09 v © ©
Latitude N24°00'00" Latitude N24°00'00"
Longitude E113°00'00" Longitude E113°00'00"
Altitude 15 X Altitude 15 X
Vector 325777.697m

50.Tinh toan géc
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B
obn Angle Calculation

Nhap hodc chon cac diém da biét O, A va B dé tinh goc a gitra dudng thang OA va dudng
thang OB.

6 Angle Calculation e Angle Calculation

D Description: Given the ST PO By DeTEUIEE 1S s
coordinates of point 0, point A (0] A between line OA and line OB.
o A and point B, calculate the angle a
Q between line OA and line OB. o @ E
v @ z N:2538442.365 Name:Pt9
E:442508.426 Elevation:-3.369
N:2538442.365 Name:Pt9
E:442508.426 Elevation:-3.369 ® @ B
v © [2 N2s38442177 Name:Pt7
E:442507.736 Elevation:-3.401
N:2538442.177 Name:Pt7
E:442507.736 Elevation:-3.401 ® @ L//
v @ M N:2538442.064 Name:Pt8
E:442508.705 Elevation:-3.353
N:2538442.064 Name:Pt8
E:442508.705 Elevation:-3.353
Angle(Clockwise) 242°31'34.6520"
Angle(Counterclockwise) 117°28'25.3480"
VA 4°46'33.3577"

51.Tinh toan giao diém

"o e Intersection
&7 Calculation

Nhap hodc chon cac diém A, B, C va D d3 biét. Chirc nang nay tinh toan diém giao
nhau clia dudng thang AB va dudng thang CD, va luu két qua vao thu vién diém.

é Intersection Calculation 6 Intersection Calculation

» e M E:442507.736 Elevation:-3.401
N:2538442.177 Name:Pt7 ® @ E
E:442507.736 Elevation:-3.401 N:2538442.064 Name:Pt8
. @ z E:442508.705 Elevation:-3.353
N:2538442.064 Name:Pt8 ® @ [«
E:442508.705 Elevation:-3.353 N:2538442.365 Name:Pt9
» @ z E:442508.426 Elevation:-3.369
N:2538442.365 Name:Pt9 . ® @ Ez
E:442508.426 Elevation:-3.369 N:2538441.873 Name:Pt11
. @ B E:442508.171 Elevation:-3.411
N:2538441.873 Name:Pt11
E:442508.171 Elevation:-3.411 Angle 249°12'36.3634"
Northing 2538442.112m
Easting 442508.295m
Elevation -3.382m

52.Tai cat
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AwlLl

a mp .
i, Resection
B

V&i cac diém A va B da biét, cling nhu khodng cach tlr nhirng diém nay dén diém
muc tiéu P, chirc ndng nay tinh toan diém muc tiéu P va luu két qua vao thu vién diém.
Nhap hodc chon cac diém A va B, va nhap dé dai cda cac doan thang L1 va L2, sau d6 bat
dau tinh todn sau khi nhap, nhu dugc mo ta trong hinh.

>

Description: Given the

»p  coordinates of point A and point N:2538441.895 Name:Pt13
B of triangle ABP, AP=L1, BP=L2, . e
B L2 calculate the coordinates of point ERa23000ks Elevation:-3.219
P.
B v © 2
v © (4 nNzsasaarese Name:Pt14
N:2538441.895 Name:Pt13 E:442507.876 Elevation:-3.277
E:442508.148 Elevation:-3.219
v © Line L1 10m
N:2538441.959 Name:Pt14
E:442507.876 Elevation:-3.277 Line L2 10 X
Line L1 10m Northing 2538432.190m
Easting 442505.738m
Line L2 10 X Elevation -3.248m
Angle a 89°12'03.7931"
Angle B 89°12'03.7931"

53.Giao nhau vé phia truéc

4 L+, Forward
o*%  Intersection

Chirc nang nay tinh todn diém muc tiéu dya trén hai diém da biét va cac géc bao
gém clia chdng, va luu két qua vao thu vién diém. Nhap hoac chon cac diém A va B, ciing
nhu cac goc a va B, sau d6 bat dau tinh toan sau khi nhap, nhu dugc thé hién trong hinh.
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é Forward Intersection é Forward Intersection
A®.L1 Description: Given the N:2538441.895 Name:Pt13
AT BT e SR E:442508.148 Elevation:-3.219
|3 E; B of triangle ABP, £A=q, £B=B,
4 calculate the coordinates of point 3
B ' P ® @ E‘
N:2538441.959 Name:Pt14
P4
® @ L* E:442507.876 Elevation:-3.277
N:2538441.895 Name:Pt13
E:442508.148 Elevation:-3.219
Angle a 30°00'00"
° @ M ¢
N:2538441.959 Name:Pt14 Angle B 40 X
E:442507.876 Elevation:-3.277
Northing 2538441.840m
Anglea 30°0000"  Easting 442507.965m
Elevation -3.253m
AclEl WX el 0.191m
Line L2 0.148m

54.Tinh toan toa d6 duong

BL » Coordinate Positive
i .
A Calculation

Nhap hodc chon diém A d3 biét va diém tham chiéu phuong vi B, nhap khoang cach
va goc léch dé tinh toan diém dich chuyén P, va luu két qua vao thu vién diém nhu dugc
thé hién trong hinh.

6 Coordinate Positive Calculation 6 Coordinate Positive Calculation

| . _ oL point B, £A=q, AP=L1, calculate
B *p Description: KHOWIHQ_ME A the coordinates of point P.
| coordinates of the point A and the
oL = =
point B, £ A=qa, AP=L1, calculate
A the coordinates of point P. v @ [Z‘
N:2538441.895 Name:Pt13
© @ E] .
E:442508.148 Elevation:-3.219
N:2538441.895 Name:Pt13

Azimuth Reference Direction .
E:442508.148 Elevation:-3.219 North Direction

Azimuth Reference Direction _
North Direction

Line L 10m
Line L 1M0m Angle a 60 X
Angle a 60 X

Northing 2538446.895m

Easting 442516.808m

Elevation -3.219m

55.Tinh toan diém léch
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12, Offset Point

c Calculation

Ham nay tinh todn vi tri toa d6 cGia tram twong &ng va dé léch dua trén cac diém A va
B da biét, va luu két qua vao thu vién diém. Nhap hodc chon cac diém A va B, nhap gia tri
tram va do léch, sau dé bat dau tinh toan sau khi nhap, nhu dugc hién thj trong hinh.

6 Offset Point Calculation 6 Offset Point Calculation
Description: Knowing the
Bl L2 O coordinates of the starting point ® @ E,
P A and the ending point B of the
L1| straight line AB, calculate the N:2538441.895 Name:Pt13
A coordinate P of the specified £:442508.148 Elevation:-3.219

mileage L1 offset distance L2 of

the straight line.
® (2
o] @ Bl @

N:2538441.959 Name:Pt14
N:2538441.895 Name:Pt13  E:442507.876 Elevation:-3.277
E:442508.148 Elevation:-3.219

v © [

Mileage Tm
N:2538441.959 Mame:Pt14
E:442507.876 Elevation:-3.277 Offset 3 X L R
Mileage M Northing 2538445.044m
T 3 X 1 o Easting 442507.856m

s€ Elevation -3.427m

56.Tinh toan diém bang nhau

,{.B Equal Point
ade"  Calculation

& Equal Point Calculation € Equal Point Calculation
/ B Description: Knowing the E:442508.148 Elevation:-3.219
coordinates of the starting point
A PN Aand the ending point B of the v @ 4
A /o straight line AB, calculate the
/Pl coordinates of the line segment N:2538441.959 Name:Pt14
divided into n equal parts : ) )
E:442507.876 Elevation:-3.277
v @ [
N:2538441.895 Name:Pt13
E:447508.148 Elevation-3.219 Number of Segmentation 3 X
. O

N:2538441.959 Name:Pt14 Mileagel 0.093m

E:442507.876 Elevation:-3.277 Northing 2538441.916m
Easting 442508.057m
Elevation -3.238m

Number of Segmentation 3 X Mileage2 0.186m
Northing 2538441.937m
Easting 442507.967m
Elevation -3.258m

.

57.Tinh toan diém m& réng
63



| M-Hudng dan str dung phan mém khao sat

gl Extend Point
af Calculation

Nhap hodc chon cac diém A va B da biét, kéo dai doan thang bdi chiéu dai L, va tinh
toan toa do cda diém P trén dudong kéo dai cha AB, nhu dugc hién thij trong hinh.

€ Extend Point Calculation & Extend Point Calculation

p Description: Knowing the straight line AB, calculate the
. coordinates of the starting point A/ coordinates of point P on the
B.1 A and the ending point B of the extension of the straight line.
straight line AB, calculate the
A/ coordinates of point P on the o @ [ZJ
extension of the straight line. <
5 @ @/ N:2538441.895 Name:Pt13
h E:442508.148 Elevation:-3.219
N:2538441.895 Name:Pt13 »
E:442508.148 Elevation:-3.219 ® @ L
X @ z N:2538441.959 Name:Pt14
h E:442507.876 Elevation:-3.277
N:2538441.959 Name:Pt14
E:442507.876 Elevation:-3.277
Line L 3 X
Line L 3 X
Northing 2538442.641Tm
Easting 442504.955m
Elevation -3.901m

58.Vé hinh chir nhat

v Rect-Drawing

Khai déng chirc nang vé hinh chir nhat. Chon hodc thu thap hai diém lam chiéu dai
c@a hinh chi¥ nhat, hodc nhap chiéu dai thd cdng. Nhan "vV", nhap chiéu réng, sau dé
nhan "\V" mot lan nira dé tao ra hinh chif nhat.

é “ FIXED H:0.011 0.270 é (o) FIXED H:0.010 0.300 5 FIXED H:0.008 0.300
Agel V:0.014 27/37 ggy " Agel V:0.013 27/37 ggy, S Agel Vi0.013 27/37 ggy
N:2538446.531 Elev:-4.560 N:2538447.533 Elev:-4.446 N:2538447.620 Elev:-4.267
E:442505.622 Base distance:6334.088 E:442506.079 Base distance:6335.150 E:442505.996 Base distance:6335.163
oYaw:0.000 Laser Dist..None oYaw:0.000 Laser Dist.:None oYaw:0.000 Laser Dist.:None

Qv a \ a T\
Js reosy | LI e Jls =

2% F 2 F 2%

: [— [— | ————
..... >\ >\ Prm— 2\
_ilength 8.24 \/ X @ & tWidth 5 \/ X @ _*_iSelect Solution x\ <§
Name Pt1 Code Input X E: Name Pt'l| X Code Input E: Name Pt1 X Code Input E:
Work Layer:0 > TL:. 1.8+0.093m > Work Layer:0 > TL:. 1.8+0.093m > Work Layer:0 > T’,} 1.8+0.093m

Ban c6 thé nhap vao canh d6i dién cla chiéu dai dé dao ngugc hudng cia chiéu

rong, nhu dugc thé hién trong hinh.
64



M-Khéo sat Phan mém Huéng dan str dung

FIXED H:0.010 0.330

Agel V:0.014 27/37 gge

N:2538448.101 Elev:-4.530
E:442506.423 Base distance:6335.806
oYaw:0.000 Laser Dist.:None
9,
2
J a Ready

. 25
;?Select Solution @
-

Name Pt1| X Code Input m=ou

Work Layer:0 > T:H1.8+0.093m >

59.Vé hinh vudng

+___+ Square-Drawing

Khdi chay chirc ndng V& Hinh Vuéng, nhap chiéu dai canh, va nhdp vao "\" dé
hoan thanh viéc vé hinh vudng.

FIXED H:0.009 0.330

é /™y FIXED H:0.008 0.250 é P

\IBS-IB‘_‘ \ITUT1HJ

Agel V:0.013 27/37 ggy Agel V:0.014 27/37 ggy
N:2538446.490 Elev:-2.931 N:2538445.831 Elev:-2.525
E:442509.909 Base distance:6336.809 E:442510.113 Base distance:6336.436
oYaw:0.000 ) Laser Dist.:None oYaw:0.000 Laser Dist.:None

Z Z
O Ready O Ready

P 25 e =
E:ISQuareLengih5 \/ @ f:::ZSeIemSolulicn <9

Name Pt1| X Code Input - Name Pt1| X Code Input -

> Tj.1.8+0.093m > Work Layer: > Tj.1_8+0.093m >

Work Layer:0

Nhap vao phia d6i dién cta canh d3 dugc xac dinh ban dau dé thay déi hudng

cla hinh vuong.
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e 4% FIXED H:0.007 0.310
(19548 |}
w?  Agel V:0.014 27/37 ggy

N:2538446.710 Elev:-2.442
E:442509.903 Base distance:6336.975

oYaw:0.000 Lasjer Dist.:None

\

@

Oﬁ Ready

i [———
Select Solution @
-

Name Pt1 X Code Input m=ou

Work Layer:0 > w|':H1.8+0.093m >

60.Tao hinh vudéng con

D Create Sub Square

Khai ddng chirc nang Tao hinh vudng con, chon mét hinh vuéng, nhap khoang cach bu va
chiéu dai canh cda hinh vudng con so véi hinh vuéng nay, va nhap vao "\" dé tao hinh vuéng

con & bén canh cda hinh vuéng.

FIXED H:0.009 0.290

e ™\ FIXED H:0.011 0250 l é /™ FIXED H:0.007 0250 Jra
10288 | 1oBSBY é | [20568)
" Agel Vi0.013 27/37 gy 7 Agel V:0.013 27/37 ggy, Agel V.0.013 27/37 ggy
N:2538445.153 Elev:-3.251 N:2538444.851 Elev:-3.431
Base distance:6336.511

Elev:-3.297

Base distance:6336.848 E:442510.786 Base distance:6336.347 E:442511.400

N:2538445.567
oYaw:0.000

Laser Dist.:None Laser Dist.:None

E:442511.071
oYaw:0.000 Laser Dist.:None oYaw:0.000

20.000m
25.000m? 20.000m
25.000m?*

Ready

Ready / )

[ pistance 1 \/ @ [] 'square Length 2 \/ <; [ Performable <§

- fr—
Name Pt4 X Code Input - Name Pt4 X Code Input - Name Pt4 X Code Input -
- - -
E 1.840.093m > Work Layer:0 T} 1.8+0.093m

Work Layer:0 > Tju 1.8+0.093m Work Layer:0 > >

61.Ghi chép theo doi
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o]
i
2

g Track Record

Nhéap vao "Ghi chép theo ddi", nhap tén theo ddi va khoang cach thai gian, nhap
vao "OK", va bat dau ghi am.

N:2538441.020
E:442509.515 Base distance:6332.366
aYaw:0.000 Laser Dist.:None

Track Record

Name 20260424_155904
Interval 1s >
2m

DR L

Name Pt1| X Code Input EE
Work Layer:0 > ﬁ 1.8+0.093m >

Nhap vao "Ghi chép theo ddi" mot lan nira, nhap vao "Cé", va dirng ghi am.

Remind

Do you want to stop recording the
Track?

Trong Dy &n -> Quan ly theo dai, ban c6 thé tim thay tén tép ghi chép theo ddi d& xem
ghi chép theo daoi.
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, FIXED H0.009 0.300 . PP & TrackRecord
Agel V0013 27/37 oy,

20260424

ne [

Coordinate  Points Database Code Library
System Manager

Bl 7 :
Fo &
Export Data Software  About Software Kb e
Settings }

D [ % | 2
E\L SR

Import Data | Track Manage Survey Area
Settings

Y 5 o

Grid to Ground Layers Settings

A =

Device Survey Tools

1€ 5y x8

I

Ban cling c6 thé chon xuat tép vao may tinh dé xem.

& Track Record & Export File
File Name Project Name > +
- File Type >
/ \\‘
,// o Internal Storage/MeridianGNSS/Export t
] |

| |<§ Go to internal storage root directory

\ |<§ Go to program storage directory

\ <9 Return

= 20260409QRCode

] 20260424.kml
=) 20260424bbb.km|
@ =) 20260424demo111.kml

62.Nhap Pop Ién trang Xac nhan Khao sat

— |, Pop Up the Survey
—", Confirmation Page

Trang xac nhan do ludng xuat hién khi do diém do.
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é Survey Point Info

Name )tlnclude1‘ X Code Input -
- -

Layer 0> T:“ 1.8+40.093m >
Remark Input
Solution FIXED (27/37)
B 0°00'00.0198'S N -9995928.150m

L 0°00'00.3290"W E -10308122.473m

H 1.501m Elev 1.501m
Scale Factor 2.8564749967
Speed 1 Heading 0.006m/s
PDOP 0.320 HRMS 0.010m
HDOP 0.100 VRMS 0.014m

63.Luu hinh Anh xem truéc

Q Save the preview

Xuat hinh dnh xem truéc duéi dinh dang PDF

é Export Report

Meridian
Plot Information

Plot area and perimeter

Nhéap khau logo cong ty, nhap tén cong ty, tiéu dé bao cdo va ndi dung bdo céo.
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é Export File

File Name Project Name » + |PlotInfor X

S

Report file(*.pdf) > File Type Report file(F.pdf) >

File Type

CM k her

1‘ Internal Storage/MeridianGNSS/Import 1
File Name

|9 Nl |<) Go to internal storage root directory

|$ Go to program storage directory

<§ Return

[=) 20260617Plot Information.pdf

Project Name

Operator

156
DR
B Date

DateTime

Tén du an c6 thé la bat ky trong nam tuy chon nay céng véi mot tuy chinh.

6 Export File

File Name Project Name > + PlotInfor X
File Type Report file(*.pdf) >
Internal Storage/MeridianGNSS/Import 1

|<§> Go to internal storage root directory

|$ Go to program storage directory

<29 Return

=] 20260617Plot Information.pdf

Dat vj tri luu cho tép xuat
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& 20260617Plot Info.. [@ &% ¢

Plot Information

Company name:Meridian

Date:2026-06-18
Time:11:54:51
Project Name:20260617

Comment:Plot area and perimeter

R

4

64.Chiéu cao tham chiéu

ITT‘_' Enter Reference
Height

Nhan vao chirc nang Nhap chiéu cao tham chiéu, nhap chiéu cao tham chiéu va bd
day DTM.

€ Reference Height

None
Enter Reference Height
Using the triangles height

Reference Height Om @

Elev. Offset Om

flodenhan - Tap tin tam giac d€ nhap khau tap tin tam gidc va nhap do day DTM
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e Reference Height e Triangulation Library

None
None
Enter Reference Height
Using the triangles height total surfaces Quantity:188339

Internal Storage/MeridianGNSS/Import/total...
H Mini Value:777.012... H Max Value:810.500...

None Kiim4_Tesfiye-Rev(1) Quantity:562700

>
Internal Storage/MeridianGNSS/Import/Kim...
H Mini Value:1012.07... H Max Value:1074.98...
Hide Triangles O
ACAD-AUTOCAD cut area 1 Quantity:2
mar -2026-Model )
Internal Storage/MeridianGNSS/Import/ACA..
Elev. Offset Om

65.Chon L6

—L | Batch Select

Bam [Chon hang loat] dé vao "Ché d6 Chon". Ban c6 thé chon cac diém muc ti
éu bang cach kéo m6t 6 hodc cham vao tirng diém.

Chon hép: Kéo ngoén tay cGia ban trén man hinh dé vé mét hinh chir nhat. Cac diém & bén trong hinh
chir nhat sé dugc chon (cac diém dugc chon sé dugc lam ndi bat hodc danh ddu bang mot dau kiém).

=3, FIXED H:0.010 0.260

: Agel V:0.014 27/37 gy,
N:2538440.231 Elev:-3.596

E:442507.761 Base distance:6330.632

oYaw:0.000 Laser Dist..None

Demonstration Md:._..

JPt7
H] 8
JPto
A
Ready
9
- 2%
(| 2m
Cancel Back [y Delete
Select
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Chon don: Nhap vao tirng diém mét dé chon tich Idy.

IXED H:0.009 0.310
Agel V:0.014 27/37 ogy

N:2538440.116 Elev:-3.585
E:442507.988 Base distance:6330.690
oYaw:0.000 Laser Dist.:None

Pt
Demonstration M

|:l_—| P

P9
= Ready
o9
el ® %o
|| 0.5m
Cancel Back LRI Delete
Select

DPao chon: Sau khi nhap, cac diém da chon sé bi bd chon, va cac diém chua dugc
chon con lai sé ty ddng dugc chon.

—\ FIXED H:0.010 0.290 /7 FIXED H:0.008 0.320

7 Agel V:0.013 27/37 o 7 Agel V:0.014 27/37 o
N:2538439.006 Elev:-3.672 N:2538438.723 Elev:-3.789
E:442507.940 Base distance:6329.809 E:442508.084 Base distance:6329.684

oYaw:0.000 Laser Dist.:None oYaw:0.000 Laser Dist.:None

Pt7 Pt7
P8 - Pt
P19 P19
Ready Ready

.9 .9
= %(7 = %
(L] f/ im (L] im
Cancel Back Inversely Delete Cancel Back Inversely Delete

Select Select

Quay lai: Nhap dé hdy bo thao tac chon trudc do.
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<« 7=\ FIXED H:0.008 0.280

Agel V:0.014 27/37 gge

N:2538438.645
E:442507.880
oYaw:0.000

Elev:-3.810

Laser Dist.:None

Demonstration Md.-.

Pt7
Pt8
P19
Ready

@ \(}\/
-a 25
(L] m
Cancel Back L el Delete

Select

N:2538438.758
Base distance:6329.493 E:442508.020
oYaw:0.000

—3, FIXED H:0.010 0.280

Agel V:0.014 27/37 ogy
Elev:-3.903
Base distance:6329.670
Laser Dist.:None

Pt7
Pt8
Pto
Ready

@ \(}\/
-a 25
(L] - m
Cancel Back L el Delete

Select

Xo6a: Nhan dé xda cac diém da chon.

—2 FIXED H:0.008 0.280

Agel V0.014 27/37 ogy

N:2538438.645 Elev:-3.810
E:442507.880
oYaw:0.000

Laser Dist.:None

Demonstration Md.

P17
P8
P9
Ready

> W)
= 2
(L] m
Cancel Back el Delete

Select

N:2538438.749
Base distance:6329.493 E:442507.651
oYaw:0.000

=2 FIXED H:0.010 0.310

| Agel V0.014 27/37 og
Elev:-3.784
Base distance:6329.426
Laser Dist.:None

Pt7
Ready
> W)
= 2
(L] B m
Cancel Back Irtetclyy Delete
Select

66.3P6 thi ché do
xem 3D

J@, 3D View Plot

Kh&i dong chirc nang Vé 3D dé xem hinh anh 3D cla cac diém khao sat.
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& 3D View Plot

15
16

P7

A 3 |H

4.1.2 Hién thi Thdng tin

Khi chon "Mac dinh," toa d6 N, E, Elev va khoang cach co s& sé dugc hién thi & dau
giao dién Khao sat Biém. Cac trudng hién thi cling c6 thé chinh stra, véi cau hinh mac
dinh dugc cung cap lam tham khao.

q H:0.009 0.29
& settings & .\ FIXED H0.009 0290 '
Aige kBB By
Settings Tool Bar :2538464.313 Elev:2f1.327
:442608.249 Base distance:6414.222
IN:2538464.486 Elev:24.457 i
E:442607979 Base d'\stance‘émd.ﬂJ DemonStratlon M
Long Lat
Altitude Ant. H
Forward Azimuth Speed
Heading Time
Ready
Base distance(3D) Elevation R
Reference Height Laser Dist. i Q‘,’Q
Target Distance Point Dist oo
//u
Pt H Dist Pt Elevation Offset
NRMS ERMS
-3 :
PDOP HDOP = —
VDOP Tilt Angle A8 Q @ / (CD)
Projection Angla. Pitch Name Pt3 X Code [ E:
Layer:0 —E 1.6+0.093m

Hién thi Muc
N: toa dd Bac
E: toa d6 bong

Do cao: DO cao clia diém hién tai
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Khoang cach co sé: Khoang cach ngang tir rover dén tram co s&

Settings Tool Bar

N:10000000.224 Elev:98.370

E:499999.960 Base distance:0.228
Long Lat

Altitude Ant. H
Forward Azimuth Speed
Heading Time

Base distance(3D) Elevation

Reference Height Laser Dist.

Target Distance Point Dist

Tay chon

Kinh d6: Kinh d6 cda diém hién taiVi dd: Vi do cla
diém hién taiDPd cao: Chiéu cao trén hinh cau (chiéu
cao dia ly)Chiéu cao ang-ten: Chiéu cao ang-ten (tu
tam pha dén mat dat)Phwong vi tién: Géc phuong vi
cla hudng di chuyén hién tai

Toc dd: Toc d6 dau ra ctia bo mach cha

Hudéng di: bo mach chi xuat tin hiéu hudng (hudng di chuyén)Thei gian: Thoi gian
hién tai, chinh la thai gian dinh vi vé tinh cong véi mui gio hién tai.Khoang cach co
s& (3D): khoang cach dudng thang 3D tir rover dén tram co séP6 cao: Gia tri chiéu
cao ¢6 dinh cia mot diém da dugc danh dau (so vdi mét can cr).Chiéu cao tham
chiéu: Chiéu cao hién tai so v&i d6 cao da dinh nghia (turc 1a, Chiéu cao hién tai - DO
cao).Khoang cach laser: khoang cach do bang laserKhoang cach muc tiéu: khoang
cach tir diém hién tai dén diém khao sat muc tituKhodng cach diém: khoang cach
déc 3D gilra diém hién tai va diém do cu6i cingKhodng cach ngang diém: khoang
cach ngang gitra diém hién tai va diém do cudi cung
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Do léch d6 cao diém: Chénh léch chiéu cao gilra diém hién tai va diém do cudi cung

NRMS: Can bac hai trung binh(MS) cta vi tri phia Bac
ERMS: Can bac hai trung binh(MS) cula vi tri phia Bong

PDOP: Ti |é pha vi tri - anh hudng clia hinh hoc vé tinh GNSS dén vi tri 3D (thap = tot
hon)

HDOP: Ti Ié pha chiéu ngang - chat lugng vi tri ngang

VDOP: Ti |é pha chiéu doc-chat lugng vi tri doc

Gé6c nghiéng: Téng gdc nghiéng clia cot so vdi phuong thang ding

G6c chiéu: Chiéu gbc cuia cot xudbng mat dat, sau dé doc géc quay kim déng ho tur
hudng bac.

G6c nghiéng:Két qua clia phép tinh tu thé IMU. Xoay dbi tugng xung quanh truc'Y,
thay déi chiéu cao theo phuong thang ding.

G6c lan: K&t qua cla phép tinh tu thé IMU. Xoay d6i tugng xung quanh truc X, thay
déi d6 nghiéng bén trai va bén phai.

G6c xoay: K&t qua clia phép tinh tu thé IMU. Xoay ddi tugng xung quanh truc Z, thay déi
hudng trudc va sau.

0G6c nghiéng: D6 1&ch chudn cla goc nghiéng

oGéc 1an: Do Iéch chuan cda roll

0Gé6c xoay: DO léch chudn cda yaw

D6 déc: Do dbc gitra diém hién tai va diém do lan trudc. Do doc = j_;[ x 100

% (Su khac biét vé do cao / su khac biét vé khoang cach) b6 déc > 0, bo

déc 1én; B6 d6c < 0, B6 d6c xudng. D6 déc = 0, Hai diém trén mot dia hinh

phang P& déc(1:N):D6 doc(1:N)= 1: abauDiéu nay cé nghia la "di chuyén
N mét theo chiéu ngang, v&i su thay déi vé do cao la 1 mét",
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Settings Tool Bar

D Survey Point D TPS Point
D Input Point D Cal. Point

D Name D Code
D Perimeter D Area
D Length D Azimuth

Display mark when selected O
Prompt Text Color -
Length 2D 3D

Piém Type

Piém khao sat: Cac diém dugc do truc tiép tai
hién trudngNhap Piém: Cac diém vdi toa d6
nhap thd céngPiém TPS: Cac diém dugc do bang
tram tongPiém tinh toan: Cac diém d3 tinh toan

(vi du: giao diém, d6 léch)

Settings Tool Bar

D Survey Point D TPS Point
D Input Point D Cal. Point

D Name D Cede
D Perimeter D Area
D Length D Azimuth

Display mark when selected O
Prompt Text Color -
Length 2D 3D

Hién thi
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Tén:Hién thj tén diém

Ma: Hién thi ma thudc tinh diém

Chu vi: B6i véi cac dac trung da giac, hién thi chu vi
D'iffan tich: Hién thi dién tich cia mét dac trung da

giac

Chiéu dai: B6i v&i cac dic trung tuyén tinh, hién thi dd dai doan
théng

G6c phuong vi: Hién thi géc phuong vi gitra dudng thang ndi hai diém lién ké va hudng bac.

I® e oa -
é Settings <& o) FIXED H:0.007 1.800 i
Agel V:0.008 21/22 0%

. N:2538464.465 Elev:23.441
Settings Tool Bar E:442608.405 Base distance:6869.238
Tilt Angle:3°25'04.8362" Projection Angle:102°4529.40"
Slope:-251.93% Slope(1:N):-0.397

[:] Survey Point [:] TPS Point
D Input Paint D Cal. Point -

[:] Name [:] Code
[:] Perimeter [:] Area
D Length D Azimuth

297.306m
5349.423m*

| Display mark when selected O| i/
Prompt Text Color - Ci\
Length 2D 3D

e—S0m _,
_ Cancel Delete Edit Details St2keo!

Hién thi dau khi dugc chon: Khi da dugc kich hoat, viéc nhap vao mot dudng gdp khic hodc da giac sé
hién thi thudc tinh ctia d6i tvgng, chang han nhu tén diém, chiéu dai, géc phuong vi, chu vi va dién tich.

FIXED H:0.010 0.290

Agel V:0.014 27/37 ogy
N:2538462.594 Elev:24.941

é Settings

E:442606.577 B 's'tancezbd
Settings Tool Bar 3.105m %

Demons#tation M

11.829

D Survey Point D TPS Point
D Input Point D Cal. Point
R
O Name D Code /
O Perimeter D Area 9 Ready
G Length D Azimuth Q;Q

Display mark when selected @)
A
Prompt Text Color - =
D \}
Length 2D 3D

2m

Object .. Stakeou
_ ]| B Dist. Details t
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Mau van ban nhéc nhé: Tuy chinh mau séc clia cac thdng bao hién thi trén man hinh. Thay
déi mau sac van ban cda khoang cach va dién tich dugc do hién thi trén man hinh.

Settings Tool Bar

D Name D Code
D Perimeter D Area
D Length D Azimuth

Display mark when selected O

Prompt Text Color -

Length 2D 3D |

Cancel position following on move O
screen

CAD mapping supports free selection of O
map points

Pop up prompt when selecting multiple O
points

Chiéu dai:
2D - khoang cach ngang

khoang cach 3D — d6 doc khodng cach
khoang cach 3D

é Settings Disconn...” b Lo
V:NA 0
- N:? Elev:?
Settings Tool Bar E? Base distance:?
oYaw:? Yaw:?

C]Name DCode ( "
[j Perimeter D Area
[:] Length D Azimuth @

Display mark when selected O &
/
Prompt Text Color - 4
<> S;% Pt¥ Pt2
=0
Length 20 3D F—
Cancel position following on move —
screen O ><
CAD mapping supports free selection of O g
map points
\

Pop up prompt when selecting multiple O
points

o;DQﬁ/@

Name Pt13 X Code -

_ — ‘r“ ——
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Hay vi tri theo trén man hinh di chuyén: Lién két véi Vi tri Tu ddng Trung tdm’ tinh nang,
bat tinh nang nay sé tu dong tat ‘Vi tri Tu déng Trung tam’ khi ban vuét man hinh.

e . FIXED H:0.010 0.290 '
9928 8

Settings Agel V:0.014 27/37 gy,

e 9 N:2538463.215 Elev:24.864

E:442614.504 Base distance:6417.45:

Settings Tool Bar

() Name [ cote Demonstration Mt:...-,

G Perimeter D Area ‘
[:] Length [:] Azimuth

Display mark when selected O
/ Line N Polyline

Prompt Text Color -

’ ,/ Arc L‘\] Polygon
Length 2D 3D ~~

, : (] sauare ke

Cancel position following on move O i
screen

P D Rectangle ] Rect-Center
CAD mapping supports free selection of O &
map points O cidezrt () circle-3pt
Pop up prompt when selecting multiple O
points ral WV spline Q Settings

=

_Name P3 Code Input 2=

CAD anh xa hé trg viéc chon diém trén ban dé6 mot cach tu do :Khi dugc kich
hoat, chirc nang anh xa cho phép ban tu do chon cac diém trén man hinh.

(— Settings

Elev:24.281

N:2538462.789
Settings ToolBar  E:442610.338 Base distance:6414.421
[ Name [ cade Demonstration M-

D Perimeter D Area
[:] Length D Azimuth

Display mark when selected O
Prompt Text Color -
Select Point

Length 2D 3D

Pt1 23.612m
Cancel position following on move O pady
screen Pt2 24.679m s
CAD mapping supports free selection of O JN*’ | 4}6
map points
Pop up prompt when selecting multiple O m
points 2

.9
A
= ®
£y , 2m

Théng bao bat I1én khi chon nhiéu di€ém:Hién thi mot hép thoai xac nhan khi
nhiéu diém dugc chon.
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4.2 Khao sat chi tiét

Nhéan vao [Khdo sat]->[Khao sat chi tiét], nhu da chi ra trong 4.2-1. Chlrc ndng nay tuong tu nhu
khao sat diém, nhung khdng c6 giao dién d6 hoa cho khao sat diém, diéu nay cung cdp mot hién thj
ngan gon va tryc quan hon vé ndi dung can thiét dé ghi chép va thu thap diém. Dudi giao dién la
cac cai dat khao sat chirc nang, thu vién diém, 1dp méa nhanh va cong tac nghiéng.

"™\ FIXED H:0.010 0.280
9278
Agel V:0.014 27/37 gy

Name Pt53 X Code Input -ce
Layer 0> T‘: 1.8+40.093m >
B 0°00'00.0123'N N 0.486m

L 74°59'50.8442'E  E -4223766.792m

H -0.519m  Elev -0.519m
Tilt Angle 18°19'58.6960"
Projection Angle 98°10'07.13"
Dist. to Ref 6.222m

Ready

SRy X
I

4.2-1

4.3 Khao sat diém kiém soat

Nhan vao [Khao sat]->[Khdo sat diém kiém soat], nhu d& chi ra trong 4.3-1. D6i khi, can
phai ghi lai mét diém vai yéu cau dé chinh xac cao. D& thu thap diém khao sat nay, thiét bj can
dugc dat lai nhiéu lan, yéu cau phai cé6 mot gidi phap c6 dinh trong mét khodng thaoi gian tr
udc khi thu thap, va nhiéu diém can phai dugc thu thap. Bang cach sir dung mét phuong phap
tinh toan nhat dinh, cac diém c6 do 1éch dang ké so vdi gid tri trung binh sé& bi loai bd, va gia tri
trung binh cda cac gia tri téi wu co ban sé dugc lay dé thu dugc mot diém dinh vi c6 do chinh
xac cao. Cac diém dugc thu thap qua khao sat theo cach nay cé ddm bao d6 chinh xac cao, va
chiing tdi goi loai diém nay la diém kiém soat. Trong giao dién khdo sat diém kiém soat, khu
vuc gitra hién thj tat ca cac diém toa dé dugc thu thap bdi diém kiém soat theo thdi gian thurc,
va su phan b6 d6 hoa clia cac diém khao sat clia diém kiém soat cé thé dugc thay, diéu nay cé
thé xac dinh do chinh xac cla diém kiém soat trong mot chuong trinh nhéat dinh. Hai biéu
tuogng bén dudi do thi la cai dat khdo sat va chirc nang co sé& dir liéu diém;

Cai dat khao sat, nhu dugc hién thi trong 4.3-2, ngoai viéc thiét 1ap gidi han thu thap,
con can kiém soat cac tham sé thu thap cta diém, chang han nhu diém lam min, khoang
cach lam min, sé lan lap lai, v.v.

Sau khi khdo sat diém kiém soat hoan tat, mot trang két qua khao sat sé xuat hién, nhu
hinh 4.3-3. Phan tich va két qua ghi nhan vé diém kiém soat, thdi gian quan sat, ty & dat yéu
cau, va viéc diém kiém soat cé dap rng yéu cau vé do chinh xac hay khéng sé dugc hién thi.
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44588 =

H:0. .34 . Control Point Measurement
e o FIXED H0.008 0340 . ( Settings ¢ Poriols
O Agel V:0.014 27/37 ggy

Result: The collected point is
available!

Name Pt54 X Code -

Layer . T;P:* 1.8+0.093m 5 Solution

HRMS 0.03m

VRMS

PDOP 3

AGE 58 >

Used Satellites Unlimited
Qualification rate(%) 100
Mean square error(mm) 18.1
Aplane max(mm) 335
. Aheight max(mm) -12.5
Average: Points U Observation Time(S) 44
Start Time 2023-04-19 16:44:13.955
Q Average Interval 2> End Time 2023-04-19 16:44:56.920
Record number 20
N:-1.161 Elev-1.627 Quetihed pots 20
E:-4223766.977 Base distance:6.493

4.3-14.3-24.3-3

4.4 Pat coc diém

Nhap vao [Khao sat] ->[Piém Coc] dé vao giao dién co s& dit liéu diém khao sat, nhu hinh
4.4-1. Biém coc dé cap dén viéc tim vi tri cdia cac diém trén hién trudng thdng qua cac diém t
oa dé, véi toa do cua diém da biét. Trong cac diém can danh dau, ca diém can coc va diém d3
coc sé dugc hién thi. Nhap vao diém coc c6 thé xda diém coc, xem chi tiét, va tién hanh coc.
Diém khao sat 1a mét phan cla co s& dir liéu diém toa dd, va cac thao tac thém, x6a, nhap
khau, va xuat doi v&i diém khao sat giong nhu cac thao tac trén co s& dit liéu diém toa dé. Viéc
x6a diém khéi co s& dir liéu diém khao sat khong thuc su x6a ching khoi co sa dit liéu diém.
Ban cling c6 thé chon diém tir cac diém toa doé (tat ca cac diém trong co s& dit liéu diém toa
dé) dé coc. Sau khi chon cac diém dé coc, hdy vao giao dién diém khao sat, nhu hinh 4.4-2.

Giao dién cua viéc dat coc diém tuong tu nhu cda khao sat diém, nhung cting cé
mot s6 su khac biét. Thanh théng tin trang thai hién thj cac gia tri Iap day va khai thac ¢
Ga cac gia tri sai léch tir hudng dong nam, tay bac va tay bac clla muc tiéu. La ban khéng
nam & goc trén bén phai cla khu vuc v&, ma hién dang duoc dinh vi cing nhau. Ngoai
chirc nang thiét 1ap khao sat, con cé cac chirc nang nhu danh dau diém gan nhat, danh
dau diém trudc va danh dau diém tiép theo & phia dudi cdia khu vurc vé.

Néu chiing ta dén di€ém muc tiéu nhanh hon thi sao?

NEu ngudi dung c6 cdm giac vé hudng tét, ho cé thé phan biét gitta déng nam va tay bac
trong céng viéc thuc dia thai gian thuc. Trong hién thi cda la ban niu coc, ho cé thé thdy mét
cach tryc tiép tinh lién tuc gitra diém dinh vi hién tai va diém muc tiéu, va di vé phia huéng
ma ho chi. Nhu dugc thé hién trong 4.4-2, hudng tdy nam c6 thé dan dén diém muc tiéu Pt4.

Diéu gi s& xay ra néu cdm giac dinh huéng cdia ngudi dung khéng tét va ho khdng thé
phan biét dugc gitra DPong Nam va Tay Bac?
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Phuong phap 1: Ban c6 thé nhin vao mii tén nhé dang & vi tri hién tai, mdi tén nay chi vé
phia pad khi n6é phdng, nhu dugc thé hién trong 4.4-2. PDA hién tai chi vé phia nam. Ban c6 t
hé xoay pad hudng. Khi huéng pad trung khdp véi két néi gitra diém hién tai va diém muc ti
éu, diéu nay cho thdy rang hudng pad nhat quan véi hudng clia diém muc tiéu. Ldc nay, hdy
nhan vao huéng pad va di vé phia trudc.

Phuong phap 2: Nhdp dup vao chirc ndng dinh vi trung tdm ty déng dé vao ché do xoay
ban @6, xoay géc nghiéng cua thiét bi thu, va khi di€ém muc tiéu nam trén man hinh, tién lén
phia trudc, nhu dugc chi ra trong 4.4-3.

. FIXED H0013 % | FIXED H0013 ¥
e Stake Point Agel  V:0.018 14/26 sox Agel  V:0.023 19/26 sox
backwards:6.1016 Target azimuth:35°46" 54.2834" To North:7.6759 Target azimuth:357°44" 37,8461
To-Stake-Point Preview Map to Left:2.7268 Slope(%):1.8835 To West:3.8385 Slope(%):1.6616
1 To North #To East t Fill t forwards «to Left 1 Fill
Name Input ? 5.4217m 3.9076m 0.1259m 8.5755m 0.3379m 0.1426m
™ ™
N:2538436.002 Elev:-4.879
E:442504.440 Code:
7 Pt4 Distance:5312036.816m 5
P4
N:2538429.402 Elev:-3.970 Bea .
E:442503.498 Code: o
N ’,/
7 Pt3 Distance:5312036.792m = Q A e
N:2538429.408 Elev:-3.949 Y, -/P't.. S = 4
E:442503.468 Code: \ s/ 7
> \ =
7 Pt2 Distance:5312036.796m "= \ \ /
N:2538429.409 Elev:-3.950 (i | \ (|
E:442503.472 Code: e \ @ =
7Pt Distance:5312040.734m C)\ C)\ 9/
N:2538435.719 Elev:-4.868 : 2 0 H
E:442504.522 Code: S AR e S AR k.
Name Pt7 X Code E: Name Pt7 X Code E:
Ant. H:1.8+0.000 Target:Pt4 Ant. H:1.8+0.000 Target:Pt1

4.4-14.4-2 4.4-3

Trong cai dat khdo sat cling bao gém céc cai dat danh dau, nhu dugc chi ra trong 4.4-4. Ban c6 thé dat
thong bao cho diém muc tiéu & hudng Dong Nam, Tay Béc, phia trudc, phia sau, bén trai va bén phai. Bén
canh dé, ban ciing c6 thé thiét 1ap pham vi théng béo, thiét Iap gidi han, va nhiéu hon nira.

Trong cac diém dé danh dau, hdy nhdp vao muc dit liéu va nhap vao théng tin chi tiét
dé nhéap thong tin chi tiét cta viéc dat coc diém, nhu dugc hién thj trong 4.4-5.
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& Settings & Point Details
-
Settings Displayinfo  Tool Bar Name Pt1 X Code Input mra
Pop up an confirm exit dialog when L o> [ 1.8+0.075m >
return O Ry E
L 113°26'21.9459'E E 442504.522
Navigation Prompt(Forward) O m
H -4.868m Elev -4.868m
Stakeout Reference E-Compass >
Scale Factor 1.0000415857
Remind Range im >
Speed 0.000m/s Heading 0°00'00.00"
0.02m >
= m PDOP 1.000 HRMS 0.002m
Auto Enter Compass Mode While in O HDOP 0500 VRMS 0.004m
Range ’ i
VDOP 0.800 AGE 2
Correct North Azimuth O
Average Points 2 Cut-Off Angle 10
Close th
SRS O e ime 2026-06-16 07:52:21.800
Skip Staked Points () Local Time 2026-06-16 15:52:21.800
4.4-44.4-5

4.4.1 bat coc AR

nhap vao trang "Khdo sat" va mé& "Pat coc diém"

304 @ ® % @3i
7= FIXED H:0.002 0.900

+
Age2 V0.004 40/53 ogq
20260319

Point Survey Detail Survey  Control Point

Survey
= kg
/ - T

Photographic Images Point Stakeout

Survey Database
L @
Neo »

CAD Stakeout Line Stakeout SM Stakeout

o Y7 | oo

W

Project Device

Tools

4.4.1-1
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chon diém ma ban mudn khao sat

305 @ @

é Stake Point

Point Coordinates T Preview Map
Name it f ,;
5 Pt1 Staked Distance:6.287m

N:2538449.393 Elev:-5.754

E:442511.011 Code:

44.1-2

nhap vao "khao sat"

& Stake Point
Point Coordinates t Preview Map
Name ; put 15}

7 286
NEWGEICY 30 Stakeout
E:A 011 C

nhap vao “AR” dé bat dau quan sat AR
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£ 7 FIXED H:0.002 0.900

& \ .
Age2 V:0.005 39/52 g4

2.442m
o

5.797m

Ready

Forward:6.181 Target Azimuth:67°09'2897'
To Left:1.168 Slope:-0.20%
oYaw:0.223

t To North »To East ‘ Cut

0.013m

Target:Pt1 ﬁ. 1.8+0.075m

4.4.1-3

. . £
R
4 .r.. N |_ _j
Name X Code Input
-

sau khi két n6i véi WIFI clia thiét bi, hinh dnh AR sé& xuat hién

Internet

Wi-Fi (@)

M21L251048

; Saved / Won't automatically
connect

¥ 1W24062330936

@ ZIFERCURY_ZAG_OG

9 HUAWEIK1FFR1

4.4.1-4
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4.5 bat coc CAD

e 77—~ FIXED H:0.002 0.900
& a1 V:0.005

]

1 To North # o East

2.442m 5.799m

4.4.1-5

Nhéap vao [Khao sat] ->[Pat coc CAD], nhu dugc chi ra trong 4.5-1. Chirc nang dat
coc CAD nham tdi cac ban vé CAD nhu DXF va DWG cho cac hoat dong dat coc. N6 ciling
ho trg v& CAD va tinh todn cac cong cu CAD.

Nhéap vz‘aghon va m@ cac tép ban vé CAD. Nhap vao, ghi lai cac diém trén ban

vé CAD (":\“’.—Iét coc, nhu dugc chi ra trong 4.5-2.

Viéc chon thuc thé dir liéu cho phép danh dau thuc thé, nhu dugc hién thj trong 4.5-3. Ban c6 thé str dung
coc that, coc nhéap, coc chia khéa, coc chia, coc khoang cach, va cac phuong phéap khac dé danh dau dudng t
hang theo diém. Ban ciing c6 thé thiét 1ap dit liéu d6 déc thy chinh va thuc hién danh ddu phan dit liéu d6 déc.

88



% M-Hudng dan str dung phan mém khao sat

il = @88 il =

'ﬁ FIXED H:0019 W FIXED H0022 % i B ™ FIXED H0019 W,

Agel V:0.026 27/40 9o%s0 Agel V:0.029 27/40 9o%s0 Agel V:0.025 27/40 9ox%80:
N:2544534.745 H:2.946 Backward:0.352 Target Azimuth:239°42" 04.2431
E:500001.624 Base distance:22.490 | To Right:13.589 Slope(%):-21.327 L&
Design Elevation:0.000 Input Pile S Q

To South <«fm== To West Jv Cut Mileage:18.943 Offset:[Left]3.509

6.858m 11.737m 2.899m To Less:13.943 Fill:2.284 —
l To South <= To West 1 Fill

9.249m 7.332m 2.284m

Stake Line by Point Center 1.7m

Layer:0 [, 1.7+0.074m Layer:0 T.’, 1.7+0.074m Name Pt4 Code -

4.5-14.5-24.5-3
4.6 Pat coc tuyén

Nhan vao [Khao sat] ->[Dat coc tuyén] dé vao giao dién ca s& dit liéu dudng thang, nhu dugc hién thi trong
4.6-1. Danh dau tuyén la cung cap cac duong da thiét k€, nhap dudng vao thu vién, va danh dau trén cac dudng
nay. Ban c6 thé thiét 1ap tram, dé 1éch, chénh I&ch chiéu cao, v.v. trong danh d&u theo thdi gian thuc cho dudng,
hoac chia dudng thanh cac diém tai khoang cach dé danh dau cac diém trén dudng theo diém.

Quan ly thu vién dudng, c6 thé thém, x6a, nhap khau va xuat dir liéu dudng; Tao
mot dudng mdi, nhu trong 4.6-2. Nhap tén dudng va thiét 1ap toa d6 cia diém bat dau
va diém két thuc, va tao mét dudng méi bang diém bat dau+goc phuong vi+chiéu dai.
Nhap vao thong tin diém dé chon dit liéu diém tir co s& dir liéu diém.

Nhap vao muc danh sach dudng dé xda va chinh stra dudng chét. Nhap vao
dudng choét, nhu trong 4.6-3. Ban c6 thé thiét 1ap xem c6 chét bang hinh thirc
dudng hay bang diém. Néu la phuong phap bang diém, ban can thiét 1ap xem
phuong phap tinh toan, khodng cach va cé tu ddng chét diém gan nhat hay khéng.

Nhdn OK mot lan nira dé vao giao dién dat coc tuyén, nhu trong 4.6-4. Ban c6
thé str dung cac thao tdc menu dé chét dudng trudc, dudng tiép theo, diém trudc,
diém tiép theo, va van van.

Pudng thang theo diém danh dau, doi khi can thiét phai thiét 1ap tram va d6
léch dé danh ddu mot diém nhi - ah. Nhap vao dé thém coc cho viéc danh dau.
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BE12015 Wl B D HF12:15
6 Lines Database 6 Line parameters
Name
Pt3_Pt4(5.5403m) tart Stat StactCtat s
N1:2563121.4824 N2:2563117.4437 BELSIANON :
E1:441726.0210 E2:441722.2285
Connect the previous end point O
h1:22.3076 h2:22.2920
P1_P2(19.9383m) art Station Input Type Start Point+End Point
N1:2563111.1076 N2:2563128.4726
E1:441718.9100 E2:441728.7074 v [2
h1:0.0000 h2:0.0000 Northing:0.0000 Name:
Easting:0.0000 Elevation:0.0000
v
Northing:0.0000 Name
Easting:0.0000 Elevation:0.0000

4.6-1 4.6-2

748 @

& stakeout Settings ong)) | (FIXEDEHONE Fe

Agel  V:0.025 27/40 soxso
Target Peg:0.00 To Less:18.964
Mileage:18.964 Mileage Offset to Start:18.964
Offset:[Right]18.043  Mileage Offset to End:23.069

‘ To South <fmm To West ? Fill

Offset om L

Cross-Section Slope(%)

Stakeout by Pile-to-Pile Coordinate O 12.309m 16.517m 2.604m
Calculation Mode Stakeout by Station Number e
3
ATy
Interval 5m 2D 3D
35.00
Auto Stakeout Nearest Point O 30.00
25.00
Mileage(0~-42.033) om
D= I T
RES Cg i}
J0.00* ' A
5.00

B0

o R
L

S| 4| 4P

Name Pt6 X Code E:
Target:Pt4_Pt5 r 1.7+0.074m
4.6-34.6-4

4.7 Bat coc xoan

Nhap vao [Khao sat] ->[Dat coc xoan] dé truy cap giao dién co s& dir liéu xoan 6¢, nhu
dugc mo ta trong 4.7-1. Danh dau xo0an 6¢c nham cung cap cac xoan 6¢ da thiét ké, nhap xoan
oc vao thu vién va danh dau trén cac xodn 6c¢. Ban c6 thé thiét Iap tram, d6 léch, chénh léch
chiéu cao, v.v. trong qua trinh danh dau thai gian thuc 1én xodn ¢, hoac chia xodn 6c¢ thanh
cac diém theo khoang cach dé danh dau cac diém trén xoan ¢ theo diém.
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Trinh quan ly xoan 6c¢, ¢6 kha nang thém va xoéa dir liéu; Tao moét xoan 6¢ mdai
nhu dugc hién thi trong 4.7-2. Ban ¢6 thé tao céc loai xodn 6¢c mdi nhu dudng cong
(g6c do léch va giao diém da biét), dudng cong (toa d6 va ban kinh da biét), dudng
cong (ba toa do da biét), va xoan oc.

Nh&p vao muc danh sach xoan 6c dé xda va chinh sira viéc danh ddu. Nhdp vao danh
ddu, nhu dugc hién thj trong 4.7-3. Ban c6 thé dat xem c6 danh dau dudi dang xoan 6¢
hoac diém hay khéng. Néu 1a phuong phap diém xoan 6¢, ban can dat xem phuong phap
tinh toan, khodng cach, va c6 tuy dong danh dau diém gan nhat hay khéng.

Nhan OK mét 1an nita dé vao giao dién danh ddu xoan 6¢, nhu dugc hién thi trong 4.7-4. Ban
6 thé sir dung cac thao tac tir menu dé danh dau diém trudc, diém tiép theo va thém coc.

nss W W

Mnssw e
é Spirals Database é Curve Parameters
Name Input
test(M _
3 = 2 Mileage om
|[eage; Curve (known coordinates and radit
0) Data Type Curve (known coordinates and radius) >
N1:2544523.981 E1:499986.207 h1:0.000
N2:2544560.264 E2:500007.428 h2:0.000 Radius om
test2(M
ileage: Curve (known three coordinates) | Head Left >
0) 9 Data Type
Se V4
N1:2544523.981 E1:499986.207  h1:0.000 588 S Curve (known offset angle and E4
N2:2544540.741 E2:499987.325 h2:-8.642 L =—ecton) -
Curve (known coordinates and >
N3:2544560.264 E3:500007.428 h3:0.000 N:0.C radius)
Set Bl Curve (known three coordinates) z‘
E:0.C spiral N
N:0.0vu EleViv.uuu

4.7-14.7-2
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11:58 @ @ sl = @8
. y FIXED H:0.018 3
6 Stakeout Settings oezg) *
Agel  V:0.028 27/40 soxso
Target Peg:10.00 Mileage:31.972
Stakeout by Pile-to-Pile Coordinate O To Less:21.972 Offset:[Left]1.364
Offset om L@®R ‘ To South <«fm=mTo West f Fill
20.239m 8.702m 3.100m
Calculation Mode Stakeout by Station Number
TN
Interval 10m SRS
ey .40.00
Auto Stakeout Nearest Point O ; m
-, J0.q6
Mileage(0-46.052) om e
LM
20.00
Pt2
o .Pt3
r= 10.00
=3
- Ready
sra @
& B
2 +
S+ L F
Name Pt7 X Code E:
Target:test2 f.‘. 1.7+0.074m

4.8 bat coc DSM

Nhap vao [Khao sat] ->[Pat coc DSM], nhu dugc hién thi trong 4.8-1. N6 str dung toa do
dinh vi hién tai dé danh dau dé cao dua trén dir liéu tam giac hién cd, va xac dinh xem mét vij
tri theo thai gian thuc cé can dugc 1ap day hodc cat bét hay khong.

Thu vién DSM c6 thé dugc tao, nhap khau, chinh slra hodc xda, va mot tap tin d6 cao méi
c6 thé dugc tao, nhu dugc hién thj trong 4.8-2. Toa dé clia tap tin tam gidc cé thé dugc nhap
thd cdng hodc chon theo 16 tir co s& dif liéu diém. Thir tu toa d6 diém co thé dugc diéu chinh
lén xudng, va toa do cling cé thé dugc nhap khau.

Nh&n vao muc trong co s& dir liéu DSM dé chinh sira, x6a va danh dau. Nhan vao
danh dau dé vao giao dién danh dau dé cao, nhu dugc thé hién trong 4.8-3.
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F512:36

& Triangulation File

12:37

& FIXED H:0.050 ¥,

Age2 V:0.090 31/36

Target:test H:20.6088
Name test X IN:2563121.8973 E:441726.0019
e Fill:1.6441 Ant. H:1.8m+0.0000m
Preview Map b . 90° 180"
1 Filb1.6441m /.
o
Pt1
N:2563121.4824 E:441726.0210 H:22.3076 .
Pt2
N:2563117.4437 E:441722.2285 H:22.2920
Pt4 ,Pta
N:2563125.5202 E:441729.8187 H:22.3319
P2
N:2563128.4726 E:441728.7074 H:21.8000 bt
P3 4 P3
N:2563120.0840 E:441728.1169 H:23.8000 =
i\
AV
P2
o 9
(1]
= \
2m
Name P4 X Code E:
Ant. H:1.8+0.000... Target:test

4.9 Thiét ké va dat coc duong

Nhan vao [Khao sat]->[Pudng danh ddu] dé vao giao dién co s& dit liéu dudng, nhu dugc
thé hién trong 5.9-1. Chirc nang thiét ké va danh dau dudng nham thiét ké cac tép dudng dua
trén dir liéu thiét ké nhu dudng gilra, ho so doc, tram hdng, mat cat ngang tiéu chuan, ting
dd déc, md rong va do déc cia duong. Dua trén tép thiét ké duong va dinh vi GNSS, ing dung
lién quan dén dudng nhu danh dau xay dung va thu thap dir liéu mat cat cho dudong.

Thiét ké duong dugc trinh bay trong 4.9-2. Thiét ké dudng bao gém dudng gilra, ho
sg doc, tram hdng, mat cat ngang tiéu chuan, do déc, va mat cat ngang tiéu chuan bao
gdm tang dé déc va md rong clia cac khoi mat cat.

1. Budng gitra: Nhu dugc thé hién trong 4.9-3. Cac phuong phap thiét ké dudng gilra bao gom
phuong phép yéu té dudng, phuong phap giao diém va phuong phap yéu té toa do. Tat ca cac con
dudng dugc cdu thanh tir sy két hop clia diém bat dau dudng, dudng thang, xoadn 8¢ va dudng
cong. Phuong phéap yéu té dudng la mot thiét ké con duong bang cach nhap cac yéu té ctia con
dudng, trong d6 diém bat dau bao gom tram bat dau va toa dé, dudng thang bao gém géc phuong
vi bat dau va chiéu dai, xoan 6¢ bao gdém géc phuong vi bat dau va ban kinh bat dau, ban kinh két
thuc va chiéu dai, va dudng cong bao gom gdc phuong vi bat dau, ban kinh va chiéu dai. Thuong t
hi, trong phuong phéap yéu té dudng, géc phuong vi diém két thic cla yéu té trudc bang véi goc
phuong vi bat dau ca yéu to ti€p theo. Ban kinh ctia diém két néi gilra xodn 6¢ va dudng thang 1a
v0 han, va ban kinh cGa diém két ndi gitra xoan &c va dudng tron bang véi ban kinh cda dudng tron.
Phuong phép giao diém tinh toan su két hop cla cac yéu té thiét ké duong thong qua mot thuat
toan nhat dinh dua trén toa d6 clia cac diém kiém soat trén dudng va chiéu dai xoan ¢, tham sé
x0dn 6¢, ban kinh dudng tron va cac tham sé khac ctia cac diém kiém soat. Phuong phap toa do tinh
todn su két hgp clia cac yéu t6 thiét ké duong bang cach s&r dung mot thuat todn nhat dinh dua tré
n cac diém toa d6 trén dudng va ban kinh cla doan cung trudc cac diém toa d6. Con dudng dugc
tao ra bdi phuong phap toa dé chi cé6 mot diém bat dau, dudng thang va doan cung, day l1a mot con
dudng don gidn ma khéng cé xoan 4c.
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2. H6 so doc: nhu dugc thé hién trong 4.9-4. H6 so doc la su bién dong d6 cao clda dudng
trung tam tai moi tram. N6 la chiéu cao thiét ké cla dudng gilra clia tuyén, yéu cau phai nhap
dé cao dén tirng tram cla diém dd cao tuyén va ban kinh dudng cong dén diém dd cao. Phan
mém tinh toan cac gia tri dd cao cla tuyén tai moi diém tram dua trén cac yéu td thiét ké.

3. Tram hong: nhu dugc mo ta trong 4.9-5. Trong qua trinh thiét ké dudng, déi khi mét
con dudng da dugc thiét ké trudc can phai dugc diéu chinh mot phan tai mét vi tri nhat dinh.
Sau khi diéu chinh dudng, con dudng cé thé dai han hodc ngan hon so véi con dudng ban
dau. BE diéu chinh dir liéu tram thiét ké sau khi dudng khéng thay ddi, mét chudi hdng duoc
str dung, dugc chia thanh chudi dai va chudi ngan. Bat dau s&r dung mét gia tri tram mai tai
mot diém tram nhéat dinh, gitr nguyén dit liéu tram sau gia tri tram nay.

4. Mat cat ngang tiéu chuan: nhu dugc mé ta trong 4.9-6. Trong xdy dung dudng, dudng
gitta cla con dudng chi la hudng du kién cdia dudng, va con dudng bao gom cac doan nhu lan
xe may, phuong tién khéng dong co, via he, va vai duong, v.v. Chiéu rong, do doc, va cac tha
m s6 khac cla thiét ké dudng cho nhirng doan nay dugc goi la mat cat ngang tiéu chuan.
Trong duong, thinh thodng can thiét Iap cac tham s6 tang d6 doc va md rong clia doan
dudng. Tang d6 déc va md rong dugc thiét [ap theo nhu cau cla tirng doan va dugc thém vao
theo tram.

5. D{r liéu d6 doc: nhu dugc trinh bay trong 4.9-7. Trong xay dung dudng, cé thé can phai
xay dung cac dé déc cho nui va ho theo mot sé tiéu chudn nhat dinh dé bao vé dudng.

6. Thiét ké cau va cong: nhu dugc trinh bay trong 4.9-8. Trong xady dung dudng, can thiét
phai xdy dung cac cau trdc nhu cau va cdng & mot so vi tri nhat dinh doc theo duong.

7. Thiét ké d6 doc hinh nén: Khi xay dung cac cau trdc nhu dudng, cau, céng, v.v., dé
bdo vé sy 6n dinh clia cac cau truc, can thiét phai xay dung cac dd déc hinh nén dé bao
vé cac cau trac.

Luu y: DE thudn tién cho viéc chinh sira thiét k&€ dudng, phan mém hd trg nhap khau
nhiéu dinh dang dudng khac nhau.

4788 Li) 6:03 @ @ - F45:54
& Roads Database & Road Design & cCenterline
Name test Preview Map
test(Line Element method) 1139.5892m i
Preview Map Design Method Line Element method
Centerline:13 G
2(Line Element method) x
) None 1.Start Point tart Station:0
Centerline:16 N:3956624.7580 E:499627.1012
test(Intersection method) 2660.7: 1 5 N hod 2.Line tart Station:0
‘ Line Element Metho Azimuth:203°05° 27.... Length:78.7957
s Quantity:27 Length:6511.321m
Centerline:5 5 S 2 = = =
Mileage Range:124706.647 ~ 131217.968 3.Spiral(Right) Start Station:78.7957
Azimuth:203°05° 27.... Length:90.0000
Start Radius: e End Radius:350
None 4.Curve(Right) Start Station:168.7957
Azimuth:210°27" 27.1... Length:184.7057
Radius:350
None 5.Spiral(Right) rt Sta 3.5014
Azimuth:240°41° 39 Length:60.0000
Start Radius:350 End Radius: =
None 6.Spiral(Left) e Sd AT 0s
Azimuth:245°36° 19.1...Length:60.0000
Start Radius: e End Radius:150
None 7.Curve(Left) tart Station:473.5014
Azirath-2240N0" A6 Lonath-00 0117
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#1R6:03 D) #R6:03 D @612
6 Vertical Profile 6 Broken station 6 Standard Cross Section
Preview Map Right section
1.Short Length:20.0000m
Calculate Mode Parabola

Before station:80.0000 After station:100.0000
Motor Lane

2long Length:10.0000m Y \wigth:5.0000 Slope:1%
Station:0.0000 Elevation:26.0000 Before station:220.00... After station:210.0000 Ultra Height:Exist(2) Ultra Width:none
Raqius:SOO0.0000 Spiral length:0.0000 Non motorized vehicle Elevation Diff:0.2000
Ratio of slope:0%/1% Tangent Length:25.00... Width:2.0000 Slope:2%
Station:200.0000 Elevation:28.0000 Ultra Height:none Ultra Width:none
Radius:5000.0000 Spiral length:137.4894
Ratio of slope:1%/-1.... Tangent Length:68.75...
Station:400.0000 Elevation:24.¢
Radius:6000.0000 Spiral length:155.9881
Ratio of slope:-1.75%... Tangent Length:78.00...
Station:600.0000 Elevation:26.2000
Radius:8000.0000 Spiral length:103.9981
Ratio of slope:0.85%/... Tangent Length:52.00.
Station:800.0000 Elevation:25.3000
Radius:5000.0000 Spiral length:84.9966
Ratio of slope:-0.45... Tangent Length:42.50...
Station:1000.0000 Elevation:27.8000

Radius:5000.0000 Spiral length:0.0000
Ratio of slope:1.25%/... Tangent Length:31.2500

4.9-44.9-54.9-6

#®6:10 . n | scmm

e Slope Data e Bridges and Culverts

Left-Fill Right-Cut Right-Fill

test1(400m) Parallel to Bridge
Intersecting Angle:45... Slope:2%

Station:5 Level Count:3 Front Width:6m Back Width:4m
Elevation:3 Ratio(1:N):1 Platform:2 Left Length:15m Right Length:15m
Elevation:2 Ratio(1:N):2 Platform:1 test2(270m) Parallel to Bridge
Elevation:5 Ratio(1:N):1 Intersecting Angle:13... Slope:2%

Station:50 Level Count:3 Front Width:5m Back Width:4m
Elevation:3 Ratio(1:N):2 Platform:2 Left Length:50m Right Length:40m
Elevation:2 Ratio(1:N):1 Platform:1.5
Elevation:5 Ratio(1:N):1

4.9-7 4.9-8
Dinh vi duong: S&r dung dit liéu dudng thiét ké cho cac hoat ddng xay dung.

Pudng danh dau theo diém, nhu dugc hién thi trong 4.9-9. C6 thé danh dau dudng gilra,
mép trdi va phai clia dudng, bang cac phuang phap nhu coc that, coc nhap va danh sach coc.
Nhap vao dudng danh dau theo diém, nhu dugc hién thi trong 4.9-10, dé chuyén sang cac ché
dé danh dau khac, chdng han nhu danh diu dudng theo mat cat, do dac mat cat, dinh vi cau
va cdng, dinh vi d6 déc hinh nén, v.v.
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DPanh dau duong theo mat cat, nhap dé/_[ thi so d6 mat cat clia cong trinh dang xay
dung hién tai, nhu dugc mo ta trong 4.9-11.

Do dac mat cat, nhu dugc mé ta trong 4.9-12. Thu thap di liéu d6 cao mat cat cla
duong va cac doan xung quanh tai cac khoang cach tram nhat dinh cho cong tac khao sat
sd b xdy dung dudng, tinh todn thé tich dat cda dudng, danh gia chi phi xay dung, v.v.

Danh dau cau va cong, nhu dugc mé ta trong 4.9-13. Theo dir liéu thiét ké cau va
céng, mét s6 nut chinh clia cau va céng dugc danh dau cho cac hoat dong xay dung.

Dinh vi d6 d6c hinh nén, nhu dugc hién thi trong 4.9-14. Dya trén dit liéu thiét ké va thay
déi vi tri d6 cao clia dudng déc hinh nén, hdy danh ddu dudng cong dé déc hinh nén.

Sl = @ Sl = @ il = G
N\ FIXED Hoo0l6 ¥, sy FIXED Hooz ‘e, ™ FIXED Hoo18 ¥,
Agel V:0.028 27/40 g0%s0%| g Agel V:0.029 27/40 90%s0% Agel V:0.027 27/40 90%80%4
Stake Road by Pointr Center . T; 1.7m Stake Road by Cross Section N T; 1.7m Stake Road by Cross Section T; 1.7m
Real Pile Stake Road by Point | Real Mileage Section
Mileage:703.654 foset:[Right]1,632 ¥ stake Road by Cross Section :127.308 | Mileage:255.639 Offset:[Right]27.504
V Offset:? Fill:66.381 \ V Offset:? Cut:8.142
[ Cross Section Measurement ront]0.000| Design Elevation:56.072 Vertical Dist:[Front]0.000
‘ Down Cut | eft
Bridges and Culverts Stakeout - \l I
i 8.142m 7.069m 15.142m
Conical Slope Stakeout -35m -218m -78m | Stn 1 35m
27.504
HE = E =
HH EE o EE
HE &Y XTI H =i
i B ESE  E
s € §”5w%’1ﬁ”5§ E
7 s B g1 2
<s2 ® . 121,25 ¥175 o
B - b B
AT e /_/ /—/- .
= L1 GM3 = (3]
R é’ LT [LE

4.9-94.9-10 4.9-11
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Sl = @ 6 S @
FIXED H:0.021 S i _™ FIXED Ho0.020 ¥
Agel V:0.028 27/40 90%s0%) Agel  V:0.026 27/40 90%80%
Bridges and Culverts Stakeout v T}, 1.7m Conical Slope Stakeout T,ﬂ 1.7m
test2(270) Edit Right Back .- | test(251.965) Edit 5 7
Forward:9.909 Target Azimuth:304°44' 27.7761" | Mileage:0.772 Target Azimuth:221°22" 35.5680
To Right:30.894 Design Elevation:6.800| Offset:[Left]5.070 Design Elevit_ion:—lOOO
1 To North «To West ? Fill ‘ To South hTo West t Fill

18.489m 26.661m 8.838m 4.259m 3.752m 0.873m

sP

Pt2

o} oS L w=m || QL s .
-2 & 1+ 4 e Nl &

4.9-124.9-13
4.10 Khao sat duwong day dién

Nh&p vao [Khdo sat] ->[Khado sat dudng day dién], nhu dugce hién thi trong 4.10-1. Chirc
nang Khao sat dudng day dién la dadnh dau cac dudng day dién trong khi thu thap d{ liéu doi
tuwgng mat dat gan dudng day dién. Két qua khao sat dugc xuat ra va st dung trong phan
mém thiét k& dién chuyén nghiép dé xac dinh xem dudng day dién dugc thiét 1ap c6 dap ing
cac yéu cau dac ta dua trén dir liéu khao sat hay khong.

Nhap vao {:3 10 cai dat khao sat dudng day dién, nhu dugc trinh bay trong 4.10-2. Ban ¢6
thé diéu chinh loai luu trir dit liéu khdo sat dién va cai dat cac thong bao danh ddu. Nhap vao
loai luu trir dir liéu dién dé vao co s& dit liéu dir liéu dién, nhu dugc trinh bay trong 4.10-3. N6
hé trg tuy chinh dir liéu tinh ndng mat dat cla cac loai dir liéu, chdng han nhu tao, chinh sira,
chia sé va ap dung cac loai dit liéu. Sy chinh stra mé&i dugc trinh bay trong 4.10-4 va 4.10-5.

Nhéap vao —]] 0 thu vién dudng day dién, nhu dugc trinh bay trong 4.10-6. N = vao dé
vao co s& dir liéu dudng day dién, nhu dugc trinh bay trong 4.10-7. Ban c6 thé tao, nhap khau,
chinh sira va xéa dudng day dién.

Nhap dé- & am méc dudng phan, nhu dugc trinh bay trong 4.10-8 va 4.10-9, dé danh dau
duong phéan cta thap duong day dién.
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10528 -

FIXED
9408
W =5 Agel
Pt3

H:0.050 % i i

V:0.090 31/36 90% so%

6 Settings

Tool Bar

;?Qiﬁﬁfé%m gfzf{z;t].?left]1.743o Settings Depiayiate
i /Wimn Electric Data type Defalt
o
Navigation Prompt(Forward) O
Pta Prompt Range(m) 1
Stakeout range error(m) 0.05
Corrected north azimuth O
Pt3

/ i)

{ A

i ©
Lo

Pt1

FoRAsd

50m
X Code -

Name Pt5

10:55 @ -
& Electric Data type & Field edit
Format name test Name data type X
Labell Point Name Label2 Remark Remark
Field type Drop-down menu
Point Name .
Default:Last value+1 Input limit:Required Input limit Sofma
Remark Text value Effective length of text 50
Default:Last value Input limit:Normal
+
data type Drop-down menu
Default:Empty Input limit:Normal J pile Z pile home
river
Editable

Default value type Empty

4.10-4 4.10-5 4.10-6
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10:52 8 -

& Electric Data type

Defalt

e

10:55 8@ -

& Electric Lines

Name ——
Pt1 tation:0.0000
N:3956531.6708 E:499599.5462 H:0.0000
Pt2 Station:67.1807
N:3956596.2095 E:499618.2011 H:0.0000
Pt3 Station:139.4259

H:0.0000

N:3956634.2694 E:499679.6080

Pt4 Station:212.6896
N:3956707.4512 E:499683.0722 H:0.0000
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10:55 8 - 10:55 @ -
i : % FIXED H:0.050 5&
6 Electric Lines Database 6 Angle Bisector )
Age5  V:0.090 31/36 oox sox
Target:Pt2 H:28.0865
Station.:-1.3715 Offset:[Left]1.7332
none Pt2(67.1807) %0
N:3956596.2095 E:499618.2011  Elev:0.00... U/ 2y
test Cc
S S‘t Hor0 0060 : 15 eeoe Offset Angle(Turn right) 42°05° 15.0064"
e st pedrs Internal angle 137°54° 44.9936" Pt3
External angle 222°05" 15.0064" Pt2(-50)
Inner flat angle 68°57" 22.4968"
Outer flat angle 111°02° 37.5032"
-—(2
74 Pt2(50)
[ |
=2

Pt1 @

Lt TR IR

Name Pt5 X Code —

4.10-7 4.10-8 4.10-9
4.11 bat coc thap dién

je

20m
L

Nhap vao [Khado sat] ->[Pat coc thap dién], nhu hién thij trong 4.11-1, d€ danh ddu dudng
day thap va diém thap cla thap dudng day dién. Chon thap dé danh dau, thiét 1ap cac tham sé
thap, tinh toan diém thap, ho trg phuong phap tinh todn clia 4 mat cat va 8 mat cat, nhap
chiéu dai va chiéu rong cla thap, nhu hién thj trong 4.11-2. Chon diém thap va nhap vao danh
dau, nhu hién thj trong 4.11-3.

mmee Sl =

nmee = e

FIXED Ho0050 ¥, i
- Aged4  V:0.090 31/36 s0x sox,
Target:Pt2-B Elevation diff.:28.0641

& Electric Tower Stakeout

& cCalculating parameter

T 4-Ci o ti > . A
YRS fossTsection. 2| g4ation.:2.4306 Offset:[Right]0.2992
Pt2(67.1807) Lot OA} Station Diff to Start:2.4306 Station Diff to End:7.5694
N:3956596.2095 E:499618.2011  Elev:0.00.. SYgthity 0 % /'5‘"
Width(AP)
4-Cross-section
Length:50.0000 Width:0.0000
A
N:3956589.3940 E:499568.6678 H:0.0000
B 4-Cross—-section
N:3956645.7428 E:499611.3856  H:0.0000 . B
8-Cross—-section
C : C
N:3956603.0250 E:499667.7344  H:0.0000 iy A2
il
D (| D
N:3956546.6762 E:499625.0166 H:0.0000 @

Name Pt5 X Code -

4.11-14.11-24.11-3
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4.12 Tuy chinh chirc nang

Nhap vao [Khao sat] ->[Tuy chinh chirc ndngl, nhu hién thi trong 4.12-1. Ngudi dung cé

thé dinh nghia cac loai dit liéu tinh ndng khac nhau nhu diém, dudng gap khic va da giac ¢
ung vdi cac thudc tinh yéu cau cho dy an dua trén cac yéu cau thurc té cia dy an, va str dung
ching nhu mét mé-dun chirc ndng. Ngudi ding cd thé truc tiép sir dung mo-dun chirc nang
nay dé thu thap két qua dit liéu can thiét cho du an va xuat két qua.

Ban c6 thé tao, chinh stra, xda, an va chia sé cac moé-dun chirc nang. Méi chirc ndng cé thé

dinh nghia nhiéu loai tinh nang khac nhau va cac dit liéu thudc tinh khac nhau, nhu dugc trinh
bay trong 4.12-2 va 4.12-3.

SaLr’fkhi dinh khi chirc ndng nay dugc kich hoat, n6 s& hién thj trén giao dién chinh, nhu da trinh bay trong 4.12- 4
nghia .

Nh&n vao chirc ndng dé vao giao dién Khdo sat dir liéu, nhu dugc trinh bay trong 4.12-5

29868 ] nm29W8e = nm3o8 e
(— Function Customization 6 Function definition 6 Entity edit
Name test function Name point
© o ¥
(g test function <>) Type point Style .
point point :
ilm fu@ &> Labell:name Label2:code et o L code
line polyline
Labell:none Label2:none name
Default:Empty Input limit:Normal
code Xt v
Default:Empty Input limit:Normal
datetime DateTime
Default:Empty Input limit:Normal
remark
Default:Empty Input limit:Normal

4.12-14.12-24.12-3
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ol = =

® Bn FIXED H:0.050 %

~ Ml |e - v

Age3  V:0.090 31/36 s0% sox Age5  V:0.090 31/36 go% sox
20230418 N:3956598.8868 H:27.9466

Base distance:393.4894
» O 180™
A 9 9L g
[

Point Survey Detail Survey Control Point
Survey

or {4 X

Point Stakeout CAD Mapping CAD Stakeout

FIXED H:0.050

Line Stakeout = DSM Stakeout Stake Road
- Pt2 N,
R o @m0
() O

test function point function Function

2o}
/4
Customization C\

_J%_. ».Y point N line

=x P
More b Q l 2 @ )
— e
Gl %
Prc{ect Device Tools [0]point

4,12-44.12-5
4.13 Anh dia hinh

nhap vao khao sat hinh anh trén trang khao sat

FIXED H:0.002 2.000

Age2 V:0.009 21/25 495
20260604

g @

Point Survey  Detail Survey  Control Point

Survey
o =) OF
=] R
Photographic Images Point Stakeout
Survey Database
ot

CAD Stakeout

5 ¥
‘W
Stake Road Electric Lines  Electric Towers
Survey Stakeout

Spiral Stakeout Polyline Survey Polygon Survey

2 < E3

0
Project Device é%‘;ﬁﬂ

Tools

4.13-1

Sau khi két n8i véi wifi cla thiét bi, chiing ta cé thé bat dau anh dia hinh
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M42062116410125
EiEE

Folangsi

IW24062331)936

IW24062330939

A

BEZIRE

4.13-2

Nhan nut bat dau, va thiét bi sé tu déng bat dau chup anh

~—

é i FIXED H:0.002 2.000
84% Age2 V:0.010 21/28 4ou

—

e J. FIXED H:0.002 2.000

84% Age2 V:0.009 21/25 4go

Task Name Task1 Task Name Task2 —E} 1.8m

4.13-3 4.13-4
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Meo: 1. Chirc ndng anh dia hinh yéu cau dé che phu gitra hai burc anh lién ké

phai trén 60%
P hoto // Photo

/Va l / - No.2

J /)

4.13-5

2. Phuong phép sau day dugc khuyén nghi cho anh dia hinh

Torget foint.

[7 177 17 T 77 77777,

/ \ Pitiry

VM‘LV-I"Q. [

4.13-6

Sau khi chup anh, chon cac diém can do va tién hanh do dac.

Click ‘Luu’ dé luu diém ban muén.
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v B A

N:2538431.490m Elev:4.795m
E:442518.487m H:0.016m V:0.032m

Point library Point library

4.13-7 4.13-8
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5 Céng
cu

Trén giao dién chinh ctia phan mém, hdy nhap vao [Cdng cu], nhu hinh 5-1. Cac cong cu
bao gdbm cac cong cu thudng dugce st dung nhu Bé chuyén déi toa dé, Bo chuyén doi goc,
Chu vi va Dién tich, Tinh toan thé tich, Chia sé tép, May tinh, Tinh todn trung binh, Tinh toan
toa dé duong, Tinh todn toa d6 nghich dao, Tinh toan dudng diém, Tinh toan tdm vong
tron, Thém dé Iéch vao diém tai thdi gian da chi dinh, Vector, Goc gitra hai dudng, Tinh toan
giao diém, Tai cat, Giao nhau vé phia trudc, Tinh toan diém |éch, Tinh toadn diém md rong,
Tinh toan diém bang nhau va cac chic nang khac.

ES

31/36

FIXED H:0.050
Agel V:0.090
20230410

n“
../L\' < L A
Coordinates Angle Perimeter and
Converter Converter Area
m [123.00]
\~— 4 | . Ele
==
Volume File sharing Calculator
Calculation
8} »p B
|a L SRS
P
| NEh  €¥9
Coordinate Average Circle Center
positive Calculation Calculation
calculation
N B c e
ia/ P74 it
A B P ne' ™
Coordinate Point line Vector
inverse calculation
calculation
e

Project Device Survey

5.1 B6 chuyén d6i toa dd

Nh&p vao [Cong cul>[Bd chuyén ddi toa dd], nhu trong hinh 5.1-1 va 5.5-2. Bang
cach s dung cac tham sé hé toa dé dugc thiét 1ap trong du an hién tai, hdy chuyén déi
cac diém toa d6 thanh toa d6 dia chinh, toa do dia chinh va toa d6 khong gian.

Nhép va == chon mot diém tlr co s& dit liéu diém dé tinh toan chuyén doi,
va luu diém da tinh toadn vao co sé dit liéu diém.
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1070 il =

6 Coordinates Converter

Geodetic Spatial

Coordinate Coordinate
Northing 2563120.084
Easting 441728.1169
Elevation 0
Latitude N23°10° 00.3617"
Longitude E113°25° 51.3256"
Altitude 0.0000
WGS84 X ~-2332919.8007
WGS84 Y 5383086.5331
WGS84 Z 2493709.2917

1:07 0

= G

& Coordinates Converter

Local Coordinate.

Latitude
Longitude

Altitude

WGS84 X
WGS84 Y
WGS84 Z
Northing
Easting
Elevation

Spatial
Coordinate

N23°10' 00.361695"

E113°25° 51.325631"

-2332919.8007
5383086.5331
2493709.2916
2563120.0840
441728.1169
0.0000

5.1-15.1-2

7

5.2 B§ chuyén ddi géc

Nhap vao [Cong cul>[Bd chuyén d6i goc], nhu dugc mo ta trong 5.2-1. S&r dung
chirc nang nay dé chuyén doéi cac dinh dang cda cac géc nhu do, phut, gidy, va radian.

Chon mot dinh dang dé nhap va tinh toan gia tri cla cac dinh dang khac.

1:07 O

é Angle Converter

Format

dd.mmssss

dd (Decimal)
dd:mm:ss.ssss
dd°mm’
Radian

(X XXXXXXXX)g

ss.555s”

(x)g(xx)c(xx.xxxx)cc
(XXX.XXXXXX)C

dd.mmssss

24.235546 X

24.39873889
24:23:55.4600
24°23' 55.4600”
0.425838327
27.10970988
27910c97.0988cc
2710.970988

5.2-1
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5.3 Chu vi va Dién tich

Nhap vao [Cong cul->[Chu vi va Dién tich], nhu dugc hién thi trong 5.3-1. Quan ly ¢
ac diém toa d0 cla da gidc trong cac diém toa d6, va thém cac thao tac nhu xéa, nhap
khau, va xuat cac diém toa dd. Xem d6 hoa clia da giac trong phan xem trudc, nhu
duagc hién thi trong 5.3-2. Nhdp vao Tinh toadn, nhu dugc hién thi trong 5.3-3.

1320 ol = o 1320

6 Perimeter and Area é Perimeter and Area

Preview Map Point Coordinates
Perimeter:29.2604m
Area:17.0341m?

Pt1 Area:0.001703ha

N:2563121.4824 E:441726.0210 H:22.3076

Pt2
N:2563117.4437 E:441722.2285 H:22.2920

P2
N:2563128.4726 E:441728.7074 H:0.0000

Perimeter:29.260m
P3 Area:17.034148m?
N:2563120.0840 E:441728.1169  H:0.0000 Area:0.001703ha

QSelection point/line on polygon

5.3-1 5.3-2 5.3-3
5.4 Tinh toan theé tich
Nhap vao [Cong cu]->[Thé tich], nhu dugc hién thi trong 5.4-1. Nhap vao cad s&
di liéu CSDL va chon bé mat tinh toan, nhu dugc hién thi trong 5.4-2. Sau khi chon

bé mat tinh todn, nhap chiéu cao tham chiéu hoac chon bé mat tham khao dé tinh
toan khéi lugng dat dap va cat cha dit liéu bé mat.

Trong co s& dir liéu CSDL, ban c6 thé tao, nhap khau, chinh stra, xéa va ¢
hia sé d{r liéu tam giac.

107



M-Hudng dan str dung phan mém khao sat

137 0

6 Volume Calculation

test

Reference height

Elevation

Area
Surface area
Fill

Cut

1370

6 Triangulation library

none
test ¢ t4
Enter height

higd
15 X

29.4513m?
32.0152m?
0.0000m?*
219.4587m?*

5.5 Chia sé tép

5.4-154-2

Nhan vao [Cong cu]->[Chia sé tép], nhu dugc hién thi trong 5.5-1. Chon cac tép ban mudn
chia sé&, nhu dugc hién thj trong 5.5-2. Cac PDA khac c6 thé nhap ma chia sé hodc quét ma QR
trén giao dién chinh ctia phan mém dé nhan tép dugc chia sé, nhu dugc hién thj trong 5.5-3.

1410
& File sharing
File Name

File Type

Program Storage/XSurvey/Debug 1

19 Go toWeChat Storagedirectory
'% Go toWeChat New Storagedirectory
I Go tottdirectory
'<§ Go to program storage directory
<) Return
123456.dxf
123456.txt
Debug_202303211106.dbg
Debug_202303211122.dbg
Debug_202303281127.dbg
Debug_202304101136.dbg

Debug_202304141447.dbg

1410 =

s @
FIXED H:0050 ¥ B

Age5  V:0.090 31/36

20230410

é Data sharing

Share code:415248

T,
EEEE e

B a 5 6
Please enter the sharing code or scan the o= - 8 9
QR code to get the sharing data | 4
\
D E F o |

CLEAR BACKSPACE

\
niverse Cawutauun

calculation

7B
(=0 N

Project Device

[Share successfullDebug_202303211122.dbg

2 im
Survey

Tools

__

5.5-15.5-25.5-3
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5.6 May tinh

Nhan vao [COng cu]>[May tinh], nhu & 5.6-1.

FH1:57 S = @

(—- Calculator

(o]
V, ( )
T 7 8 9 +=
tan a4 5 6
cos 1 2 3 =
sin o +
==& % |
5.6-1

5.7 Tinh toan trung binh

Nhap vao [Cong cu]->[Tinh toan trung binh], nhu dugc hién thj trong 5.7-1. Gia tri trung binh ctia N diém
€6 thé dugc tinh toan va két qua dugc luu vao co s& dir liéu diém, nhu dugce hién thj trong 5.7-2.

FHF2:14 =il = D FH2:14
& Average Calculation & calculate Point
Name Pt10
Pt7 AN:-0.0067/AE:0.0078/AH:-0.0038 —
N:2563121.4815 E:441726.0368  H:20.5031 Gode —]
Pt8 AN:0.0066/AE:-0.0001/AH:0.0003  Northing
N:2563121.4682 E:441726.0447  H:20.4990
Easting !
Pt9 AN:0.0001/AE:-0.0077/AH:0.0034
N:2563121.4747 E:441726.0523  H:20.4959 Elevation 20.4993
Save time

Average Calculation

Point1 Pt7
N:2563121.4815 E:441726.0368 Elev:20.5..
Point2 Pt8
N:2563121.4682 E:441726.0447 Elev:20.4...
Point3 Pt9

N:2563121.4747 E:441726.0523 Elev:20.4

Northing:2563121.4748
Easting:441726.0446
Elevation:20.4993

5.7-15.7-2

109



¥ M-Hudng dan str dung phan mém khao sat

5.8 Tinh toan toa dd duong

Nh&p vao [Cong cu]->[Tinh toan toa d6 duong], nhu dugc hién thij trong 5.8-1.
Nhap/chon diém A va diém tham chiéu phuong vi B, nhap L va gdc, tinh toan dié
m, va luu két qua vao co sd dir liéu diém, nhu dugc hién thi trong 5.8-2.

F2:18 2l
& Coordinate positive calculation Calculate Point

BI & Description: Knowing the Name Pt10

P coordinates of the point A and the
oL point B, ZA=a, AP=L1, calculate the Code [
A coordinates of point P, g
@ e Northing

Northing: Name:Pt9 Easting

2563121.4747

Easting:441726.0523 Elevation:20.4959 Elevation 60.2396
North direction ® Save tiria

© =

Northing Name:Pt1 . 36 :
2563121.4824 Coordinate positive calculation
Point A Pt9
Easting:441726.0210 Elevation:22.3076
N:2563121.4747 E:441726.0523  Elev:20.4
Azimuth reference Pt
point
Line L 1 N:2563121.4824 E:441726.0210  Elev:22.3
Line L 1.0000
Angle 45 X Angle o 45°00° 00.0000"

Northing:2563122.3304
Easting:441725.5349

-/ - |
5.8-15.8-2
5.9 Tinh toan toa d6 nghich dao

Nh&p vao [Cong cul->[Tinh todn toa d6 nghich dao], nhu da hién thi trong 5.9-1. Nhap/chon
cac diém A va B, tinh toan khoadng céach, géc phuang vi, ti 1€ ddc, v.v. cta hai diém.

FH2:22 = G

6 Coordinates Inverse Calculation

Description: Knowing the

N coordinates of point A and point B

H B calculate the azimuth angle a of the

;y two points AB, the plane distance of

. AB, the spatial distance of AB, the
A elevation difference between the

two points AB, and the slope ratio

v 9
Northing Name:Pt2
2563117.4437
Easting:441722.2285 Elevation:22.2920

QO =

Northing Name:Pt1
2563121.4824
Easting:441726.0210 Elevation:22.3076

Plane distance 5.5403m
Vector 5.5403m
Azimuth 43°11' 58.5316"

Elevation difference 0.0156m
Ratio of slope 0.2816%
Ratio(1:N) 1:355.1476

5.9-1
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5.10 Tinh toan duwdong diém

Nhé&p vao [Céng cul->[Tinh todn dudng diém], nhu da hién thj trong 5.10-1. Nhap/chon ba diém, tinh
toan khoadng cach, khoang cach theo phuong thang dirng, géc Iéch, géc, v.v. clia cac diém.

F42:45

€& Point line calculation

and the point P is the vertical foot
Calculate the starting point distance
AC. the ending point distance BC,
the starting point vertical distance
AP, the ending point vertical
distance BP, the offset distance CP
and the offset angle a

« 9O
Northing: Name:Pt1
2563121.4824
Easting:441726.0210  Elevation:22.3076

v O 2
Northing: Name:Pt2
2563117.4437
Easting:441722.2285 Elevation:22.2920

v QO
Northing: Name:Pt4
2563125.5202
Easting:441729.8187  Elevation:22.3319

Northing 2563109.3642
Easting 441714.6414
Elevation 22.2608

5.11 Tinh toan tam vong tron

Nhép vao [Cong cu] ->[Tinh todn tdm vong tron], nhu dugc hién thi trong
5.11-1. Nhap/chon ba diém va tinh toan diém trung tdm cda ba diém nay.

F42:57

é Circle Center Calculation

BN Description: Given the coordinates
w of three points on the circle, point
P A, point B and point C, calculate the
coordinates of the center point P

v © (2
Northing: Name:Pt1
2563121.4824
Easting:441726.0210 Elevation:22.3076

v © =
Northing: Name:Pt2
2563117.4437

Easting:441722.2285 Elevation:22.2920

» © =
Northing: Name:Pt4
2563125.5202

Easting:441729.8187 Elevation:22.3319

Northing:2558365.5821
Easting:446786.5660
Elevation:22.3105

5.11-1
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5.12 Thém dd léch vao cac diém da chi dinh

Nhap vao [Céng cul->[Thém d6 |éch vao cac diém da chi dinh], nhu dugc hién thi trong 5.12-1. Néu hiéu
chinh chua dugc thuc hién trudc khao sat, cac diém da biét ¢ thé dugc sir dung cho viéc hiéu chinh lai.

F4&2:58 = G

e Add offsets to points at specified

period
Start Time 2023-04-10 11:35:13
End Time 2023-04-17 16:11:10

Base:[2023-04-10 11:34:03] Counts:2
B:23°10" 00.0370"
L:113°25' 48.9452"

H:63.9810

Base:22[2023-04-17 16:10:26] Counts
B:23°10’ 12.0000" North Offset:4.0455
L:113°25" 48.0000" East Offset:4.1041
H:27.2000 Height Offset:1.8994

5.12-1
5.13 Vector

Nh&p vao [Cong cu] ->[Vector], nhu dugc hién thi trong 5.13-1. Nhap/chon hai
diém dé tinh khoang cach vector.

F43:02

Vector

now the latitude
coordinates of the

B Description
¥
'

" B  2ndlongitu

starting point A and the ending

".*~~<L point B, and find the spatial distance
H. between the two points AB.

(o)

v © 2
B:N23°10° 00.6344" Name:P2

L:E113°25" 51.3452" Elevation:0.0000

Q =
B:N23°10" 00.4064° Name:Pt8
L:E113°25° 51.2526" Elevation:20.4990

Vector 21.8256m

5.13-1
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5.14 G6c gilra hai duwdng

Nhé&p vao [Céng cu] ->[Gbc gilra hai dudng], nhu dugc hién thi trong 5.14-1.

F43:06 il = @

6 Two lines angle

B Description: Given the coordinates
L of point O, point A and point B,
(04 calculate the angle o between line
O, A Oaandline OB
© @ P
Name:Pt2
Northing: Easting:441722.2285
2563117.4437
. © 2
Name:Pt1
Northing: Easting:441726.0210
2563121.4824
s 9 &
Name:Pt4
Northing: Easting:441729.8187
2563125.5202
Angle(clockwise) 0°01" 22.3190"
Angle compl. 359°58" 37.6810"

5.14-1

5.15 Tinh toan giao diém

Nhap vao [Céng cu] ->[Tinh toan giao diém)], nhu dugc hién thj trong 5.15-1. Tim diém giao
nhau cla hai dudng thang va luu két qua vao ca s dir liéu diém, nhu dugc hién thj trong 5.15-2.

338 @

3388

& Intersection calculation

& Calculate Point

point D of the straight line CD,

calculate the coordinates of the Name P4
intersection point P of the straight
line AB and the straight line CD. Code —
P
9
Northing
N:2563111.1076 Name:P1
E:441718.9100 Elevation:0.0000 Easting 1 A
% O
3 Q z’ Elevation 33.8783
N:2563128.4726 Name:P2
E:441728.7074 Elevation:0.0000 Save time

9

N:2563120.0840 Name:P3 Intersection calculation
E:441728.1169 Elevation:0.0000 POINt A P1
w © [£ | N25631111076 E:4417189100  Elev:0.0000
Point B P2
N:2563125.5202 Name:Pt4 N:2563128.4726 E:441728.7074  Elev:0.0000
E:441729.8187 Elevation:22.3319 e .
N:2563120.0840 E:441728.1169  Elev:0.0000
Point D Pta
Andle 12°02° 55.5078" |\ 563125.5202 E:441729.8187  Elev:22.3...
Northing 2563136.5778
Easting 441733.2804
Elevation 33.8783

5.15-1 5.15-2
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5.16 Tai cat

Nh&p vao [Céng cu]->[Tai cat], nhu dugc hién thi trong 5.16-1. V&i hai diém va
khodng cach cta chdng téi di€ém muc tiéu, tinh toan diém muc tiéu va luu két qua
vao co s& dit liéu diém, nhu dugc hién thi trong 5.16-2.

328 @ = @
& Resection & cCalculate Point
AfL1 Description: Given the coordinates Name P4
»P of point A and point B of triangle
BA> ABP, AP=L1, BP=L2, calculate the Code o
B coordinates of point P. _——
@ 2 Northing
N:2563120.0840 Name:P3 Easting
E:441728.1169 Elevation:0.0000
Elevation o
v ©
N:2563128.4726 Name:P2 Save time
E:441728.7074 Elevation:0.0000
Resection
Line L1 20 Point A P3
N:2563120.0840 E:441728.1169 Elev:0.0000
Line L2 25 X Point B P2
N:2563128.4726 E:441728.7074 Elev:0.0000
Line L1 20.0000
Northing:2563112.1815 Line L2 25.0000

Easting:441709.7444
Elevation:0.0000

Angle a:117°18" 02.7775"
Angle B:45°18" 26.2091"

5.16-1 5.16-2
5.17 Giao nhau vé phia truéc

Nhan vao [Cong cu] ->[Giao nhau vé phia trudc], nhu dugc hién thi trong 5.17-1.
Xét hai diém va cac géc bao gom cuia chung, tinh toan diém muc tiéu va luu két qua
vao co s& dir liéu diém, nhu hién thi trong 5.17-2.

348 0 B il = @ 348 8 0
& Forward intersection & Calculate Point
AfsLT Description: Given the coordinates Name Pa
& %ep  of point A and point B of triangle
B.t> ABP, £A=a, £B=B, calculate the Code e,
BS’ coordinates of point P. -
- @ [, Northing
N:2563111.1076 Name:P1 Easting
E:441718.9100 Elevation:0.0000
~ Elevation o
© =z
N:2563128.4726 Name:P2 Save time
E:441728.7074 Elevation:0.0000
Forward intersection
Angle o 45°00° 00" Point A P1
N:2563111.1076  E:441718.9100  Elev:0.0000
Angle B 60 X Point B P2
N:2563128.4726 E:441728.7074  Elev:0.0000
Angle a 45°00' 00.0000"
Northing:2563128.3279 Angle B 60°00° 00.0000
Easting:441714.1123
Elevation:0.0000
Line L1:17.8762
Line L2:14.5958

5.17-15.17-2
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5.18 Tinh toan diém léch

Nh&n vao [Cong cu] ->[Tinh toan diém léch], nhu dugc hién thi trong 5.18-1. Xét
hai diém, tinh toan diém léch cda tram va do léch, va luu két qua vao co sG dir liéu

diém, nhu hién thi trong 5.18-2.

3528 @

B Description: Knowing the
1.L2 ep  coordinates of the starting point
L1 A and the en ding point B of the
straight line AB, calculate the
A coordinate C of the specified

mileage L1 offset distance L2 of the

straight line
©

N:2563111.1076 Name:P1
E:441718.9100 Elevation:0.0000

Q
N:2563128.4726 Name:P2
E:441728.7074 Elevation:0.0000
Station 5
Offset Dist 0.5 X

Northing:2563115.2166
Easting:441721.8024
Elevation:0.0000

3s2@ e

6 Calculate Point

Name
Code
Northing
Easting
Elevation

Save time

Offset point calculation

Point A P1
N:2563111.1076 E:441718.9100
Point B P2
N:2563128.4726 E:441728.7074
Station 5.0000
Offset Dist 0.5000

5.18-1 5.18-2

5.19 Tinh toan diém m& réng

P4

Elev:0.0000

Elev:0.0000

Nhép vao [Cong cul->[Tinh todn diém mé& rong], nhu da trinh bay trong 5.19-1.
Nhap hai di€ém, tinh toan cac diém trén dudng thang méd réng, va luu két qua vao ¢
0 s& dir liéu diém, nhu da trinh bay trong 5.19-2.

3s38e

3s38e

6 Extend point calculation

Description: Knowing the

oP coordinates of the starting point
B L A and the ending point B of the
A/ straight line AB, calculate the
coordinates of point P on the
extension of the straight line.
0 &
N:2563111.1076 Name:P1
E:441718.9100 Elevation:0.0000
®
N:2563128.4726 Name:P2
E:441728.7074 Elevation:0.0000
Line L 2 X

Northing:2563130.2145
Easting:441729.6902
Elevation:0.0000

& Calculate Point

Name
Code
Northing
Easting
Elevation

Save time

Extend point calculation

Point A P1
N:2563111.1076 E:441718.9100
Point B P2
N:2563128.4726 E:441728.7074
Line L 2.0000

Elev:0.0000

Elev:0.0000

5.19-1 5.19-2
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5.20 Tinh toan diém bang nhau

Nh&p vao [COong cu] ->[Tinh todn diém bang nhau], nhu da trinh bay trong
5.20-1. Nhép hai diém, tinh toan cac diém phan doan cda doan thang, va luu tirng
diém phan doan vao ca sd dit liéu diém, nhu da trinh bay trong 5.20-2.

3538 @ = 353 @@
6 Equal point calculation & Equal point calculation
»B Description: Knowing the B Description: Knowing the
'AH coordinates of the starting point n coordinates of the starting point
i A and the ending point B of the o A and the ending point B of the
Af straight line AB, calculate the e straight line AB, calculate the
@ coordinates of the line segment coordinates of the line segment
divided into n equal parts. divided into n equal parts.
© @ z, Point A © @ L/‘
N:2563121.4824 Name:Pt1 N:2563121.4824 Name:Pt1 o
7’
E:441726.0210 Elevation:22.3076 g
int i
x @ . | Pd Point info
N:2563117.4437 Name:Pt2 P Name P4 X
E:441722.2285 Elevation:22.2920 E —
Code -
Py
Number of segmentation 5 X N 14
Result
Station1:1.1081 Station1:1.1081
Northing1:2563120.6747 Northing1:2563120.6747
Easting1:441725.2625 Easting1:441725.2625
Elevation1:22.3045 Elevation1:22.3045
Station2:2.2161 Station2:2.2161
Northing2:2563119.8669 Northing2:2563119.8669
Eastina2:441724 5040 astina 4 4
Calculate

5.20-1 5.20-2
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