
THI C 6 N G X A Y L A P - K I ^ M DINH C H A T L U Q ^ N G 

U'NG DUNG MAY TOAN DAC DIEN TLT LEICA VIVA TS15 VA 
PHAN MEM GOCA DE Tl/DONG QUAN TRAC BIEN DANG 

TU'ONG VAY NHA CAO TANG 

ThS. T R A N N G O C D O N G . K $ . D IEM C O N G HUY 
Vl^n KHCN Xay d y n g 

Tdm t i t : Bii bio trinh biy ndi dung nghidn cO-u vi 

khi ning O'ng dting h$ thdng quan trie ti/ ddng bing 

miy toin d^c didn ti> (TDDT) Leica viva TS15 vi 

phin mim GOCA di ii/ ddng quan trie biin d^ng 

twdng viy nhi eao ting trong giai doan thi cdng mdng 

vi ting him. 

1. Ddt v i n d l 

Trong qud trinh thi cdng mdng vd t i n g h i m nhd 

cao t ing , khi Uit cdng h i ddo sdu se Idm thay d l i 

trgng thdi dng su i t , 'b i ln dgng trong d i t n i n xung 

quanh khu vye h i ddo vd ed t h i Idm thay d l i 

myc nude ng lm d i n d i n n i n d i t bj djeh chuyin vd 

cd t h i lOn gdy hu hdng cdng mnh lan c$n n l u khdng 

cd giai phdp thich hpp. Tudng vdy Id giai phdp thich 

hpp d l ch lng dd thdnh ho ddo. Do vdy. trong qud 

trinh thi edng t i n g h i m c i n phai t i l n hdnh quan t r ie 

d l xem nhO'ng bde tudng ndy ed bj "lOn" eOng nhu 

"chuyin vj" hay khdng khi ddo d i t d gi&a. Bdy Id mdt 

ta'ong nhO'ng y l u to b i t budc khi thi cdng t i n g h i m 

nhd cao t i ng bdi vi tudng vdy bj djch chuyin cd . th i 

se Idm dnh hudng x l u d i n cdng trinh vd cdc cdng 

trinh Idn cdn. 

Trong qud trinh quan t r i e b i l n dgng tudng vdy, 

vi$c dp dyng phuang phdp t r ie dja t ruyin th ing th) 

nhilu khi s l lidu quan t r ie t$i thdi d i lm bdo edo 

khdng ddp dng dupe ydu c l u v l t i l n dd vd dde bidt Id 

yeu e l u dd ehfnh xdc cao d i n ±1.0mm doi vdi cdc 

cong trinh dde bidt. Trong nhO'ng ndm g i n ddy vdi sy 

fain bO vup l bde v l khoa hpe cdng nghd, cdc nhd 

cung d p th i l t bj t r ie dja dd khdng ngdng cai tien vd 

odng cao khd ndng t y dOng hda,' dd e h l tgo thdnh 

cdng hd th ing quan t r ie t y ddng ung dgng trong t r ie 

dja cdng trinh. Trdn t h i gidi cdc nude nhu Thyy Sy, 

Trung Qule , M?, Ode. Singapore.... dd su dyng hd 

th ing quan t r ie ty ddng d l t i ln hdnh quan t r ie b i ln 

dgng cua ddp thCy didn, c l u . nhd cao t ing , tudng vdy 

nhd cao t ing, . . . Ct Vidt Nam hidn nay vide dng dyng 

hd th ing t r ie dja quan t r ie ty ddng mdi trong giai 

dogn quan t r ie thi nghidm. D l ed nhOng ddnh gid ban 

d i u v l tinh uu vidt vd kha ndng dng dung cOa hd 

th ing quan t r ie t y ddng trong quan t r ie b i ln dgng 

cdng trinh d Vidt Nam. chung tdi dd t i ln hdnh khao 

sdt mOt hd th ing quan t r ie ty ddng gom mdy T€)DT 

Leica viva TS15 vd ph in mem GOCA d l ty ddng 

quan t r ie b i ln dgng tudng vdy nhd eao t ing trong 

giat dogn thi cdng mdng vd t ing h i m . 

2. Mdy todn d^c d i^n tu> Leica viva TS15 vd p h i n 

m I m GOCA 

2.1 Miy toin d^c difn tu' Leica viva TS15 

Hinh 1. Miy TDDTLeica viva TS15 

Mdy todn dgc didn td Leica viva TS15 Id mdy todn 

dge didn td do hdng Leica cua Thyy Sy c h l tgo. Cdc 

tinh ndng kj) thudt n l i trdi eua mdy so vdi cde mdy 

todn dge ^ d n t u khdc dupe neu d bang 1 dudi ddy. 
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Bdng 1. Tinh nang k^ thu$t cua miy TDDT viva TS15 

STT 

1 

2 

3 

4 

5 

5.1 

5.2 

5.3 

6 

7 

8 

Tinh nang ky thudt 

DQ chinh xdc 6o gdc ngang va gdc dung: 1" 

DO chinh xac do cgnh co su dyng guang: (1mm+1.5ppmD) 

DO chinh xac do cgnh bing Laser (khong girang): (2mm+2ppmD) 

Ty dpng quay vdi t ic dd gdc: 45°/s 

Bit myc tieu ty dgng 

DO chinh xac ty dgng bi t diem (gdc ngang, gdc dung): 1" 

Dd chinh xac vj tri diem: ± 1mm 

Dp chinh xac dilm tgi 1000m: ± 2mm 

Tim diem ty dgng 

Dg chinh xdc dpi tam bing Laser: 1mm tgi 1.5m chieu cao may 

Thdng sS ky thugt chung: 

He dilu hdnh Windows CE 6.0; 

Bp xy ly: Freescale i.MX31 533 MHz ARM Core; 

Man hinh cam yng; 

Quan \)/ diy li#u: bd nhd trong: 1GB vd bO nhd the 

CompactFlash, truyin du li#u qua clng RS232 hope 

Bluetooth, Wireless vd USB. 

Td ede tinh ndng cua mdy T€)BT Leica viva TS15 
d bang 1, chung ta nhdn thay ddy Id mdy todn dge 
didn tu ed dd ehinh xdc eao. bit dilm ty ddng (d$ 
chinh xdc vj tri dilm ± 1mm), truyin dd lidu v l mdy 
tinh thudn Ipi. Do dd mdy TDDT ndy hodn todn cd thi 
su dyng d l quan trie chuyen djch tudng vdy cdng 
trinh nhd cao ting. 
2.2 Phan mim GOCA 

Phin mim GOCA la phin mim dOng d l thu thSp 
dd Iidu cam biln tu trgm qugn trie biln dgng ty ddng 
v l mdy tinh vd sau dd tiln hdnh ttnh todn xu IJ. phdn 
tich biln dgng vd canh bdo nguy hilm khi biln dgng 
vup^ qud gidi hgn eho phdp. Qud trinh phan tieh bien 
dgng bing phan mim GOCA dupe thye hidn nhu d 
hinh 2 [5]. 
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3. Phuvng phap quan trdc chuyen djch bdng mdy 

TDDT Leica viva TS15 vd p h i n m i m GOCA 

T d tinh ndng cua may T£>DT Leica viva TS15 vd 

phan m i m GOCA nhu dd ndu d trdn. Khi chOng ta ket 

hpp ehOng vdi nhau se tgo ndn mdt hd thong quan 

t r ie ty ddng. Qud trinh quan t r ie tu ddng b ing mdy 

TDDT Leica viva TS15 vd ph in m i m GOCA dupe 

thye hidn nhu sau: 

- Thiet ldp tram quan t r i e b ing may TDDT tu 

Leica viva TS15; 

- Thi l t ldp d i lm tham chi lu (mIe chuin) vd d i lm 

mye tidu (d i lm quan tr ie); 

- Cdi ddt trgm mdy vd tien hdnh do dae quan tr ie; 

- Truyin dd lidu tu trgm TDDT v l mdy tinh thdng 

qua bd thu GOCA (Bd thu GOCA noi vdi mdy tinh); 

- Tinh todn phdn tieh b i ln dang bdng ph in mem 

GOCA cdi ddt trdn mdy tinh; 

- Canh bdo khi b i l n dgng vup l qud gidi hgn cho 

phdp. 

Diem tham chieu 

Dion tham chi^ SjK 

Diem tham chieu 

SMS,EMAE,FAX 

TiungtSmGOCA 
TTiflng i l l i€n l9cvd phin aJng - BO dieu 
krtin - PhSn m ^ , p h ^ m k i ph§n tidi 

aSljilfidsngGOCA 

Hinh 3. S^ dd quan Mc Iv d^9 bing miy TDBT Ufca w^TSISvH phin mim GOCA 
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t. Thy« nghlfm quan trie tirdng vdy nha cao 
ting bdng mdy TDDT Leica viva TS15 va phdn 
mim GOCA 

B l kiem chdng ly thuylt d tren chung tdi dd tiln 
hdnh thye nghidm quan trie ehuyin djeh tudng vdy 

eua mdt cdng trinh nha eao ting d Hd Ndi. Cdng trinh 
ed 2 ting him, chu vi tudng vdy khoang 480 m, chilu 
ddy tudng vdy Id 0.8m. bidn phdp thi cdng hi ddo d l 
thi cong mdng vd ting ham la phuang phdp ddo md. 
Sa do quan trie thyc nghidm nhu d hinh 4. 

Hinh 4. Sa<^thuc nghidm quan trie chuyin dich ngang twdng vay 
bing miy TDDT Leica wVa TS15 vi phin mem GOCA 

Trdn hinh 4: Trgm mdy TDDT Leicea viva TS15 dup'C lip ddt tgi edng trudng (hinh 5). 

MCI, MC2. MC3:03 dilm tham ehilu nim ngodi vdng diuyin djeh, dupe thilt k l theo kilu î nh tdm bit bude. 

QT1, QT2 QT7: Dilm quan trie (dilm muc tieu) Id nhOng guang phan xg dupe gin e l (̂ nh vdo tudng vay. 

Dd lidu quan trie td trgm mdy TDDT se dupe truyin v l mdy tinh cd cdi ddt phin mem GOCA bing 
Wireless thdng qua bd thu GOCA (Bd thu GOCA vd mdy tinh ed cdi ddt phin mem GOCA dupe ddt tai vdn 
phdng edng fa-udng, cdch trgm mdy khoang 100m). 

mm 
Hinh 5. Tr^m may TDDT Leica viva TS15 tai cong tiuong 

Hinh 6. Moc tham chieu 

Sau khi toan b4 c8ng So thiit l$p trsm quan ti^c tir aOng lIU'Q'C hoSn thSnh, tien hanh thi/c nghi^in quan 
trie viS'i t^n suit ttf iJ4ng do l̂ p 120 phot. 
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Thu nhdn vd xu ly s l lidu quan trie: dd li$u quan trie dupe tmyin ve mdy tinh, su dyng tinh ndng ty ddng 
xd ly s l lidu eua phin mim GOCA se cho chung ta hinh anh do thi biln dang eua diem quan trie gin trdn 
tudng vdy (hinh 7). 

Hinh 7. B6 thi thi hi0n diin biSn chuyin djch lien tua cOa diem quan tr4c theo thai gian 

Tir d l thj ehuyin djch cDa dilm quan trie theo 
thdi gian. ehOng ta dd ddng nhdn thiy gid tri ehuyin. 
djeh ngang. lOn Idn nhlt theo thdi gian. Trong phin 
mim chdng ta cdi ddt gid trj biln dgng gidi hgn cho 
phdp, khi gid trj ehuyin djch cua dilm quan trie nhdn 
dupe cd gid trj vupl qud gid trj gidi han eho phdp thi 
cdi bdo ddng se kdu. ding thdi vide canh bdo sd 
dupe ty ddng gdi din nhdng ngudi phy trdeh eua 
dan vj ehu quan cdng trinh bing SMS, EMAIL, FAX 
d l ed bidn phdp xd ly kjp thdi. 

Hinh 8. Din bio ddng khi dich chuyen vwQ/t qui 
gidi h^n cho phip 

5. Khao sdt dp chinh xac quan trie tirdng vay 
bdng phtrong phdp SIF dyng may TDDT Leica 
viva TS15 vd phdn mim GOCA 

D l kilm chdng dd chinh xdc cua phuang phdp 
quan trie ty ding ndy ehOng tdi dd ding thdi tiln 
hdnh quan trie tgi 07 vj tr( eug tudng vdy nhu d hinh 
4 bing 2 phuang phdp (phuang phdp su dung mdy 
TDDT Leica viva TS15 vd phin mim GOCA vdi 
phuang phdp trie dja truyin thing) vdi 3 chu kjf quan 
trie. Ca hai phuang phdp quan trie diu su dyng 
chung mdt hd tpa dd ed trye x vd trye y song song vdi 
trye ngang vd tryc dpe eua edng trinh (h$ tpa d0 dupe 
chpn nhu v$y se d i ddng cho chOng ta bilt Id tgi thdi 
dilm quan trie thi tudng vdy ehuyin djch vdo trong 
hay ehuyin djch ra ngodi. 

5.1 Kit qui quan trie bing miy TDDT Leica viva 
TS1S vi phan mem GOCA 

Kit qui quan trie chuyin djeh tudng vdy chu kj 
1.2 vd 3 duvc trinh bdy d bang 2 vd bang 3. 
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STT 

1 

2 

3 

4 

5 

6 

7 

Bang 2. Tga d0vi dC cao ciia cac diim quan trac bi 

TSn 

QT1 

QT2 

QT3 

QT4 

QT5 

QT6 

QT7 

Tpa ao. <J0 cao 

chul<>01 (ngav 12.06.2011) 

X<m) 

2112.6002 

2112.8112 

2112.7911 

2112.6998 

2075.3963 

2037.5945 

1999.8209 

Y(m) 

898.1038 

931.9048 

965.9000 

1000.1552 

999.7623 

1000.1991 

999.7288 

H(m) 

6.7489 

6.6525 

6.7618 

6.5740 

6.7042 

6.7310 

6.5469 

ng TDDTLeica viva TS15 vd phin mim GOCA 

Tpa i3$, dg cao 

chu!(} 02 (ngiy 19.06.2011) 

X(m) 

2112.6002 

2112.8103 

2112.7900 

2112.7010 

2075.3955 

2037.5920 

1999.8218 

Y(m) 

898.1038 

931.9037 

965.8986 

1000.1546 

999.7607 

1000.1979 

999.7296 

H(m) 

6.7497 

6.6531 

6.7616 

6.6742 

6.7046 

6.7315 

6.5471 

Ti?a do, do cao 

chu liy 03 (ngay 26.06.2011) 

X(m) 

2112.6010 

2112.8127 

2112.7923 

2112.7004 

2075.3935 

2037.5926 

1999.8184 

Y(m) 

898.1022 

931.9055 

965.9007 

1000.1558 

999.7629 

1000.1979 

999.7303 

H(m) 

6.7495 

6.6529 

6.7610 

6.6739 

6.7046 

6.7306 

6.5464 

Bang 3. Bing tinh dd djch chuyin cOa cic diim quan t(ic bing TDBT Leica viva TS15 vi phan mim GOCA 

STT 

1 

2 

3 

4 

5 

6 

7 

TSn 

diem 

QT1 

QT2 

QT3 

QT4 

QT5 

QT6 

QT7 

BO djch chuyen chu ky 02 so 

vo'i chu iiy'OI 

QX 

(mm) 

0.0 

-0.9 

-1.1 

1.2 

-0.8 

-2.5 

0.9 

QY 

(mm) 

0.0 

-1.1 

-1.4 

-0.6 

-1.6 

-1.2 

0.8 

QH 

(mm) 

0.8 

0.6 

-0.2 

0.2 

0.4 

0.5 

0.2 

Do djch chuyin chu ky 03 so 

v6i chu i<y 02 

QX 

(mm) 

0.8 

2.4 

2.3 

-0.5 

-2.0 

0.6 

-3.3 

QY 

(mm) 

-1.6 

1.8 

2.1 

1.2 

2.2 

0.0 

0.8 

QH 

(mm) 

-0.2 

-0.2 

-0.6 

-0.3 

0.0 

-0.8 

-0.7 

OQ djch chuyin chu k^ 03 so 

voi chu l<y 01 

QX 

(mm) 

0.8 

1.5 

1.2 

0.6 

-2.8 

-1.9 

-2.5 

QY 

(mm) 

-1.6 

0.7 

0.7 

0.6 

0.6 

-1.2 

1.5 

QH 

(mm) 

0.6 

0.4 

-0.8 

-0.1 

0.4 

-0.4 

-0.5 

5.2 Ket qui quan trie bang phuvng phip trie dja 

truyen thong 

Dl sd dyng phuang phdp trie dja truyin thing 

tiln hdnh gin mic quan trie sdt vj tri quan trie ty 

ddng (tdn diem quan trie van sd dyng chung ten 

QT1, QT2 QT7 d l tidn so sdnh). 

Phuang phdp fe-uyln thing dupe thyc hidn nhu 

sau: DOng mdy todn dge didn td TC1800 (dd chinh 

xde do gdc Id 1". dd chinh xdc do cgnh Id 1+2ppm) do 

nli ede mIc quan trie vdi cdc mIe chuin tgo thdnh 

mgng ludi do gdc cgnh hIn hyp. Tinh todn binh sai 

mgng ludi sau mdi chu ky do. Sai s l vi tri diem Idn 

nhlt sau binh sai trong 3 chu ky Id 2.6mm. 

DO cao cua cde mIe quan trie ndy dupe xde djnh 

bing thdy chuin hinh hpe theo phuang phdp do lOn 

hgng II (sai s l dd cao cua dilm quan trie sau binh sai 

Idn nhlt Id 0.3mm). 

Kit qua quan trie ehuyin djch tudng vdy ehu ky 

1, 2 vd 3 dupe trinh bdy d bdng 4 vd bang 5 (sl lidu 

tpa dd vd dd eao trong bang 4 vd bang 5 dupe dam 

bao Id xdc djnh trong hp thing moc chuin In djnh). 

STT 

1 

2 

3 

4 

5 

6 

7 

Ten 

QT1 

QT2 

QT3 

QT4 

QT5 

QT6 

QT7 

Bang 4. Tpa dq v6 dq cao cOa 

Tpa d$, do cao 

chukjrOI (ngiy 12.06.2011) 

X(m) 

2112.7697 

2112.8427 

2112.7754 

2112.6484 

2075.3041 

2037.4469 

1999.9973 

Y(m) 

898.2234 

931.9948 

965.9944 

1000.0052 

999.9525 

1000.1096 

999.9998 

H(m) 

6.8634 

6.6621 

6.6805 

6.6545 

6.6833 

6.7201 

6.8956 

cic diim quan tdc bing phuong phap tmyin thong 

Toa dO. do cao 

chu iif 02 (ngay 19.06.2011) 

X(m) 

2112.7699 

2112.8438 

2112.7769 

2112.6459 

2075.3037 

2037.4464 

1999.9956 

Y(m) 

898.2216 

931.9938 

965.9933 

1000.0065 

999.9542 

1000.1095 

999.9989 

H(m) 

6.8631 

6.6611 

6.6794 

6.6533 

6.6821 

6.7189 

6.8950 

Tea do. dp cao 

chu liy 03 (ngay 26.06.2011) 

X(m) 

2112.7719 

2112.8454 

2112.7803 

2112.6455 

2075.3033 

2037.4467 

1999.9973 

Y(m) 

898.2200 

931.9943 

965.9929 

1000.0066 

999.9547 

1000.1135 

999.9991 

H(m) 

6.8633 

6.6610 

6.6796 

6.6534 

6.6822 

6.7191 

6.8952 
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STT 

1 

2 

3 

4 

5 

6 

7 

Bang 5. Bang tinh dO dich chuyin cCia cac aim 

T6n 

dilm 

QT1 

QT2 

QT3 

QT4 

QT5 

QT6 

QT7 

DO dich chuyen chu ky 02 

so v6i chu k^ 01 

QX 

(mm) 

0.2 

1.1 

1.5 

-2.5 

-0.4 

-0.5 

-1.7 

QY 

(mm) 

-1.8 

-1.0 

-1.1 

1.3 

1.7 

-0.1 

-0.9 

QH 

(mm) 

-0.3 

-1.0 

-1.1 

-1.2 

-1.2 

-1.2 

-0.6 

quan trie tying phuong phip tnjyin thing 

DO djch chuyin chu k^ 03 

so vo'i chu i<y 02 

QX 

(mm) 

2.0 

1.6 

3.4 

-0.4 

-0.4 

0.3 

1.7 

QY 

(mm 

-1.6 

0.5 

-0.4 

0.1 

0.5 

4.0 

0.2 

QH 

(mm) 

0.2 

-0.1 

0.2 

0.1 

0.1 

0.2 

0.2 

DO dich chuyen chu k'j 03 

so v6i chu Ity 01 

QX 

(mm) 

2.2 

2.7 

4.9 

-2.9 

-0.8 

-0.2 

0.0 

QY 

(mm) 

-3.4 

-0.5 

-1.5 

1.4 

2.2 

3.9 

-0.7 

QH 

(mm) 

-0.2 

-1.1 

-0.9 

-1.1 

-1.1 

-1.0 

-0.4 

5.3 So sinh dd ehinh xic cOa hai phuvng phip 

Td cdc gid tri ehuyin djch cua cdc diem quan trie d bang 3 vd bang 5, chdng tdi tiln hdnh so sanh gid trj 
ehuyin djch cua hai phuang phdp quan trie. Kit qua so sdnh dupe dua ra d bang 6 vd bdng 7. 

Bdng 6. Kit qui so sinh gii trj dich chuyin cua hai phuong phip quan trie (d thdi diim db chu kj' 02} 

STT 

1 

2 

3 

4 

5 

6 

7 

T6n 
dilm 

QT1 

QT2 

QT3 

QT4 

QT5 

QT6 

QT7 

DO djch chuyen theo 
phifang phap tmyIn thong 

(chu i<y 02 so vin chu Icy 
01) 

QX 
(mm) 

(1) 
0.2 

1.1 

1.5 

-2.5 

-0.4 

-0.5 

-1.7 

QY 
(mm) 

(2) 
-1.8 

-1.0 

-1.1 

1.3 

1.7 

-0.1 

-0.9 

QH 
(mm) 

(3) 
-0.3 

-1.0 

-1.1 

-1.2 

-1.2 

-1.2 

-0.6 

DO djch chuyen theo phu'ong 
phap do t l / dOng bing may 

TDDT Leica viva TS15 (diu ky 
02 so v6[ chu i<y 01) 

QX 
(mm) 

(4) 
0.0 

-0.9 

-1.1 

1.2 

-0.8 

-2.5 

0.9 

QY 
(mm) 

(5) 
0.0 

-1.1 

-1.4 

-0.6 

-1.6 

-1.2 

0.8 

QH 
(mm) 

(6) 
0.8 

0.6 

-0.2 

0.2 

0.4 

0.5 

0.2 

DO lech gia tri chuy 
chu l<y 02 

jAQxl 
(mm) 

(7=1-4) 

0.2 

2.0 

2.6 

3.7 

0.4 

2.0 

2.6 

|4Qy| 
(mm) 

(8=2-5) 

1.8 

0.1 

0.3 

1.9 

3.3 

1.1 

1.7 

n djch a 

liQHJ 
(mm) 

(9=3-6) 

1.1 

1.6 

0.9 

1.4 

1.6 

1.7 

0.8 

Bang 7. Kit qui so sinh gii trf djch chuyin cua hai phuong phip quan trie (d thdi diim db chu kjf 03) 

STT 

1 

2 

3 

4 

5 

6 

7 

T6n 
diem 

QT1 

QT2 

QT3 

QT4 

QT5 

QT6 

QT7 

DO dich chuyin theo phu'ong 
phap tnjyIn thong (chu ky 03 

so VO'I chu ky 01) 

QX 
(mm) 

(1) 
2.2 

2.7 

4.9 

-2.9 

-0.8 

-0.2 

0.0 

QY 
(mm) 

(2) 
-3.4 

-0.5 

-1.5 

1.4 

2.2 

3.9 

-0.7 

QH 
(mm) 

(3) 
-0.2 

-1.1 

-0.9 

-1.1 

-1.1 

-1.0 

-0.4 

DO djch chuyin theo phu'ong 
phap do ty flOng bing may 

TDDT Leica viva TS15 (chu ky 
03 so vd'i chu ky 01) 

QX 
(mm) 

(4) 
0.8 

1.5 

1.2 

0.6 

-2.8 

-1.9 

-2.5 

QY 
(mm) 

(5) 
-1.6 

0.7 

0.7 

0.6 

0.6 

-1.2 

1.5 

QH 
(mm) 

(6) 
0.6 

0.4 

-0.8 

-0.1 

0.4 

-0.4 

-0.5 

DO lech gia trj chuyen dich ii 
chu k j 03 

jAQxl 
(mm) 

(7=1-4) 

1.4 

1.2 

3.7 

3.5 

2.0 

1.7 

2.5 

lAQvl 
(mm) 

(8=2-5) 

1.8 

1.2 

2.2 

0.8 

1.6 

2.7 

2.2 

IAQHI 
(mm) 

(9=3-6) 

0.8 

1.5 

0.1 

1.0 

1.5 

0.6 

0.1 

Td kit qua d bdng 6 vd bang 7 nhdn thiy, sy sai 
khde gida gid trj ehuyin djch eua phuang phdp truyen 
thing so vdi phuang phdp quan trie ty dOng bing 
mdy TDDT Leica viva TS15 Id tuang do! nhd (theo 
hudng tnjc X Idn nhlt Id 3.7mm, theo hudng tryc Y 
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Idn nhlt td 1.6mm. thep hudng tnje H Idn nhlt id 
1.7mm). 

Cdn cd vdo sai s l vj tri dilm, sai s l dd cao diem 

Idn nhlt sau binh sai cua cdc dilm trong phuang 
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phip truyin thing nhu dd ndu d trdn thi gid trj chuyin 
djeh eOa cde dilm quan trie bing phuang phdp 
tnjyIn thing vin nim trong sai so gidi hgn eOa sai s l 
do. Mdt khdc, cOng cd thi thiy ring da s l gid tri 
chuyin djch ciJa ede dilm quan trie theo phuang 
phdp ty dOng nho han gid trj chuyin djeh cua cdc 
dilm quan trie theo phuang phdp truyen thing. Do 
dd, dd Idch gid trj ehuyin djeh eua hai phuang phdp 
van nim trong sai s l gidi hgn eua sai so do bing 
phuang phdp truyin thing. 

Theo ly Ijch eua mdy TDDT Leica viva TS15 vd 
kit qua quan trie thu dupe d trdn thi gid trj chuyin 
djch cua cde diem quan trie bing phuang phdp ty 
ddng cd mdc dd tin e§y eao do dd logi trd dupe sal s l 
dinh tdm mdy vd djnh tdm guang trong phuang phdp 
tnjyIn thing. Phuang phdp quan trie ty ddng bing 
mdy TDDT Leica viva TS15 vd phan mim GOCA 
hodn todn ddp ung dupe dO chinh xdc ydu elu 
±1.0mm. 

6. Kdtlu^n 

Qua qud trinh khao sdt ly thuylt vd tiln hdnh thye 
nghidm quan trie ehuyin djeh ngang tudng vdy nhd 
eao ting bing TDDT Leica viva TS15 vd phin mem 
GOCA. ehdng tdi rdt ra mdt so kit ludn nhu sau: 

- Qud trinh sd dyng mdy TDDT Leica viva TS15 
vd phin mim GOCA se tgo thdnh mdt hd thing quan 
trdc ty ddng. Hd thing quan trie ty ddng ndy cd 
nhieu uu diem nil trdi han so vdi edng nghd truyin 
thing, dd Id: DO chinh xdc rit cao (± 1mm hode nho 
han), thdi gian cung d p kit qua nhanh nhlt, cung 
d p dupe nhilu thdng tin nhlt, giam thieu t l i da ede 

nguIn sai s l do va tinh todn do yeu t l chu quan cua 
con ngudi; 

- HI thing quan trie ty ddng bing TDDT Leica 
viva TS15 vd phin mim GOCA da khde phuc duac 
nhilu nhupc dilm md edng nghd truyin thing khdng 
the ddp dng dupe; 

- JHd thing quan trie ty ddng bing TDDT Leica 
viva TS15 vd phin mem GOCA hodn todn cd thi sd 
dyng de ty ddng quan trie chuyin djch ngang tudng 
vay nhd cao ting, hd thing quan trie ndy hodn todn 
ddp dng dupe yeu elu ve tiln d l vd dp chinh xde de 
ra (dd ehinh xdc quan trie dgt din ±1.0mm). 
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quan trie biln dgng bang may TDDT Leica viva TS15 

5. www.GOCA.info 

Ngaynh$n bii: 20/8/2012. 
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