Nghién ctiu - Ung dung
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Tém tiit

Nho tich hop chuwong trinh do laser, mdy toan dac dién tir ngdy cang dwoc sir dung réng rdi bang
phwong phap do khoang cdach khong guwong. Ddy la phiwong phap do thudn tién, hiéu qua dac biét
doi voi dia hinh chdt hep, kho tiép can. Bé chinh xdc do khodng cach khéng girong phu thude vao
nhiéu yéu to, trong dé bé mdt phan xa ciia vt thé dong vai tro quan trong. Bai bdo trinh bdy két qua

nghién cieu thwe nghiém dg chinh xdc do khong gwong ciia mdy TS-16 khi doi twong phan xa cé cau

triic, hinh dang va chat liéu phan xa khdc nhau.
1. Mé diu

Trong nhimg nim gan day, ky thuat laser
dugc ung dung rong rai trong nhiéu linh vuc
trong d6 c6 cac thiét bi do khoang cach. Tir cac
thiét bi do khoang cach chuyén dung nhu céac
méay DISTO, cac thiét bi Distomat DI .v.v...
chuong trinh do khoang cach laser da dugc tich
hop trong cac loai may toan dac dién tir (total
station). Trong thuc té cong tac do dac, co nhidu
diém trén dia hinh nhu khu vuc chét hep trong
db thi, cac diém trén céc cong trinh cao t?mg, cac
khu vuc sat 16, doc dtng... khong thé tiép can
bang mia hodc guong phan xa. Pé do khoang
cach dén cac diém dic trung nay, phuong phap
khong guong 1a giai phap cong nghé tdi wu vira
thuén tién, hi¢u qua va an toan. Ciing can luu y
rang: d6 chinh xac do khoang cach khong guong
phu thudc vao nhiéu yéu td, trong do ¢o loai hinh

va cong suat laser; cac doi tugng phan xa tia

laser nhu chat liéu, hinh dang, mau séic, d6 nhin
bé mit, trang thai (kho, érn) cua ddi tuong .v.v..
[1]. Mbi loai may toan dac dién tir c6 do chinh
xéc, wu nhuge diém va diéu kién ung dung khac
nhau. Viéc khao sat, kiém chung d¢ chinh xac do
khong guong cua cac loai may dbi voi cac doi
twong phan xa khac nhau 1a can thiét, cho phép
kiém chimg (test) cac tiéu chudn k¥ thuat ctia cac
hang ché tao may va la co so dé lua chon cac chi
tiéu k¥ thuat phu hop khi do khoang cach khong

guong bao dam do chinh xéac theo yéu cau.

2. Khdo sat d§ chinh xic do khodng cach

khong guwong ciia may TS-16
2.1. Po dac thuc nghiém

Chuong trinh thyc nghiém dugc tién hanh
bang may TS-16. TS-16 1a may toan dac dién tir
laser do hing Leica (Thuy Si) ché tao. TS-16
duogc dic trung bang céc tiéu chuin k¥ thuat sau
day: [2]
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Leica Viva TS16 TS16 M[TS16 A[TS16 P|TS16 I
Do goc (Angle measurement) v v \% v
Do khoang cach téi guong (Distance measurement to prism) v v v v
Do khodng cach téi bé mit bat ky (khong guong) (Distance measurement to any
(reflectorless)) v v v v
Ty dong bit myc tiéu (Automatic Target Aiming - ATRplus) X v v v
Tu dong tim muc tiéu (Power Search (PS)) X X v v
Camera goc rong (Wide-Angle Camera) X X X \
Pén huéng dan (Guide Light (EGL) v v v v
Giao dién thé nhd SD, USB, RS232 (RS232, USB and SD card interface), bluetooth \% v v v
v Tiéu chudn (co. san)
x  Khong c6 san
Bdng 1: Tong hop s6 liéu do khodng cdch
Tram do Lin do Khodng cach c6 gwong (m) vi Khodng cach khong gwong (m) vi
1 29.659 -0.001 29.659 0.000
2 29.658 0.000 29.659 0.000
Al 3 29.658 0.000 29.658 0.001
4 29.658 0.000 29.658 0.001
5 29.658 0.000 29.659 0.000
Trung binh 29.658 29.659
1 67.051 0.000 67.051 0.000
2 67.051 0.000 67.051 0.000
A2 3 67.051 0.000 67.052 -0.001
4 67.050 0.001 67.051 0.000
5 67.051 0.000 67.050 0.001
Trung binh 67.051 67.051
1 86.771 0.000 86.770 0.001
2 86.771 0.000 86.771 0.000
A3 3 86.770 0.001 86.772 -0.001
4 86.771 0.000 86.771 0.000
5 86.771 0.000 86.771 0.000
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Trung binh 86.771 86.771
1 121.913 0.000 121.913 0.000
2 121.913 0.000 121.914 -0.001
A4 3 121.913 0.000 121.913 0.000
4 121.913 0.000 121.913 0.000
5 121.912 0.001 121.912 0.001
Trung binh 121.913 121.913
1 148.011 0.000 148.011 -0.001
2 148.011 0.000 148.009 0.001
AS 3 148.010 0.001 148.011 -0.001
4 148.011 0.000 148.010 0.000
5 148.011 0.000 148.011 -0.001
Trung binh 148.011 148.010
1 178.887 0.000 178.887 0.000
2 178.887 0.000 178.887 0.000
A6 3 178.887 0.000 178.887 0.000
4 178.887 0.000 178.886 0.001
5 178.886 0.001 178.886 0.001
Trung binh 178.887 178.887
1 209.074 0.000 209.075 -0.001
2 209.074 0.000 209.074 0.000
A7 3 209.074 0.000 209.074 0.000
4 209.074 0.000 209.074 0.000
5 209.073 0.001 209.075 -0.001
Trung binh 209.074 209.074
1 238.970 0.000 238.969 0.001
2 238.969 0.001 238.970 0.000
A8 3 238.970 0.000 238.970 0.000
4 238.970 0.000 238.970 0.000
5 238.970 0.000 238.971 -0.001
Trung binh 238.970 238.970
1 269.928 0.000 269.929 -0.001
2 269.928 0.000 269.928 0.000
A9 3 269.928 0.000 269.927 0.001
4 269.927 0.001 269.927 0.001
5 269.928 0.000 269.928 0.000
Trung binh 269.928 269.928
1 299.727 0.000 299.726 0.001
2 299.727 0.000 299.727 0.000
Al10 3 299.727 0.000 299.727 0.000
4 299.728 -0.001 299.728 -0.001
5 299.727 0.000 299.728 -0.001
Trung binh 299.727 299.727
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Bdng 2: Két qua tinh todn ddnh gid d¢ chinh xdc

C6 guong Khéng guong
T it S sons | e | | S50
’ suat nhat (my) thang suat nhat (my)
B b
1 29.658 +0.0005 +0.0002 29.659 +0.0007 +0.0003
2 67.051 +0.0005 +0.0002 67.051 +0.0007 +0.0003
3 86.771 +0.0005 +0.0002 86.771 +0.0007 +0.0003
4 121.913 +0.0005 +0.0002 121.913 +0.0007 +0.0003
5 148.011 +0.0005 +0.0002 148.010 +0.0009 +0.0004
6 178.887 +0.0005 +0.0002 178.887 +0.0007 +0.0003
7 209.074 +0.0005 +0.0002 209.075 +0.0007 +0.0003
8 238.970 +0.0005 +0.0002 238.970 +0.0007 +0.0003
9 269.928 +0.0005 +0.0002 269.928 +0.0009 +0.0004
10 299.727 +0.0005 +0.0002 299.727 +0.0009 +0.0004
Bdng 3: Két qua do thuwc nghiém trén bia gidy
STT | Khodng cach Ghi chu STT | Khodng cach Ghi chu STT | Khodng cach Ghi chu
1 17.147 Bia vang 1 17.146 Bia do 1 17.146 Bia xanh
2 17.146 Bia vang 2 17.147 Bia do 2 17.147 Bia xanh
3 17.147 Bia vang 3 17.147 Bia do 3 17.146 Bia xanh
4 17.147 Bia vang 4 17.147 Bia do 4 17.146 Bia xanh
5 17.146 Bia vang 5 17.146 Bia do 5 17.146 Bia xanh
6 132.647 Bia vang 6 132647 Bia do 6 132.647 Bia xanh
7 132.647 Bia vang 7 132.646 Bia do 7 132.647 Bia xanh
8 132.647 Bia vang 8 132.647 Bia do 8 132.647 Bia xanh
9 132.646 Bia vang 9 132.646 Bia do 9 132.646 Bia xanh
10 132.647 Bia vang 10 132.647 Bia do 10 132.647 Bia xanh
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Bdng 4: Két qua do thwc nghiém trén gé

STT | Khodng cach Ghi chu STT | Khoang cach Ghi chu STT | Khodng cach Ghi chu
1 17.123 G son vang | 1 17.123 Gb son do 1 17.122 Gb son xanh
2 17.123 Gdsonvang | 2 17.122 Gb son d6 2 17.122 Gb son xanh
3 17.123 Gosonvang [ 3 17.123 Gosondo | 3 17.123 Gb son xanh
4 17.123 Gosonvang | 4 17.123 Gosonds | 4 17.123 Gb son xanh
5 17.123 Gosonvang | 5 17.123 Gosondo | 5 17.123 Gb son xanh
6 132.641 Gosonvang | 6 132.641 Gosonds | 6 132.642 Gb son xanh
7 132.641 Gbd son vang | 7 132.641 Gosondo | 7 132.641 Gb son xanh
8 132.641 Gosonvang | 8 132.641 Gb son do 8 132.641 Gb son xanh
9 132.642 Gosonvang | 9 132.642 Goésondo | 9 132.641 G son xanh
10 132.641 G son vang | 10 132.641 Gosonds | 10 132.641 Gb son xanh
Bdng 5: Két qua do thuc nghiém trén st
STT | Khodng cach Ghi chu STT | Khodng ciach Ghi chu STT | Khodng cach Ghi chu
1 17.147 Sét son vang | 1 17.147 Sétsondo | 1 17.146 Sét son xanh
2 17.147 Sét son vang [ 2 17.147 Sitsondo | 2 17.146 Sét son xanh
3 17.147 Sét son vang [ 3 17.147 Sitsondo | 3 17.146 Sét son xanh
4 17.147 Sitsonvang [ 4 17.145 Sitsondo | 4 17.146 Sét son xanh
5 17.147 Sitsonvang [ 5 17.146 Sitsondo | 5 17.146 Sét son xanh
6 17.147 Satsonvang | 6 152.647 Sitsondo | 6 132.647 Sét son xanh
7 17.147 Sét son vang [ 7 152.646 Sitsondo | 7 132.647 Sét son xanh
8 132.646 Satson vang [ 8 132.646 Satsondo | 8 132.646 Sat son xanh
9 132.647 Sitsonvang [ 9 132.647 Sitsondo | 9 132.647 Sét son xanh
10 132.647 Sét son vang [ 10 132.647 Sitsondo | 10 132.647 Sét son xanh
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Puoc tich hgp chuong trinh do laser, cac may
toan dac dién tir thudc dong TS ndi chung va TS-
16 no6i riéng déu co thé do khong guong t6i cac
dbi twong khac nhau. Tuy vay, tuy vao kha ning
phan xa cia vat thé, hinh dang, mau sac, do thd
rap, do 4m cua bé mat phan xa, cac dbi tuong co
thé phan xa chum tia laser voi cuong do khéc
nhau va d6 chinh xac do khoang cach dén cac
ddi tugng khac nhau ciing khac nhau. Muc tiéu
cua chuong trinh nghién ctru 1a khao sat d chinh
xac do khoang cach khong guong téi cac dbi
tuong c6 kha nang phan xa khac nhau. Cac vat

li¢u sau day da duoc lya chon:
Bia gidy (mau do, vang, xanh)
Gd (son mau do, vang, xanh)
Sét (mau do, vang, xanh)
ba granit (mau nau do, nau sam, vang nhat)

Dé danh gia do chinh xac thuc té caa phuong
phép do khoang cach khong guong ctia may toan
dac dién tur, bd tri mot tuyén do thyc nghiém bao
gom 10 diém A}, Ay, Ay, Ay, As, Ag, Ag, Ag, Ay,
Ao (hinh 1). Khoang cach tir diém dau A, dén

cac diém lién tiép duogc tién hanh do bang hai

T

Ar A Az

As

phuong phap: cé guong va khong guong. (Xem
hinh 1)

Trong qua trinh do khong guong, cac tiéu
ngam vat liéu khiac nhau bao gom bia gidy, gb,
sat va da granit véi mau sic khac nhau lan luot
duoc thay thé guong trén cac dé may. Dé loai trir
sai s thd cac doan théng duoc tién hanh voi sb
trj do n = 5. Két qua do dac thuc nghiém, gia tri
x4c sudt nhat va sd hiéu chinh dugc thé hién

trong bang 1.
2.2. Xur Iy két qua thuc nghiém

Do chinh xac phuong phap do khoang cach
cua may TS-16 dugc danh gia qua viéc so sanh
gia tri dao dong khoang cach giita cac lan do va
sai s6 trung phuong tri xac suit nhét cua ché do
do c6 guong va ché do do khong guong trong
truong hop bé mit phan xa vudng goc voi hudng
do. (Xem bang 1)

Két qua tinh toan danh gia d¢ chinh xac dugc

dua ra trong bang 2. (Xem bdang 2)

Tir s6 lidu va xir 1y két qua thyc nghiém cho

thy rang:

- Cung mét chiéu dai cho trude, ché do do

1

As  Ae A A A Ap

Hinh 1: So d6 do thwe nghiém khodng cach bang mdy toan dac laser

62 TAP CHi KHOA HOC PO DAC VA BAN PO SO 37-9/2018



Nghién ctiu - Ung dung

dung guong theo nguyén Iy hdng ngoai, ché do
do khoang cach khong guong theo chuong trinh
do laser, khoang cach do cho d¢ chinh xac cao,

dao dong trong khoang mD= +1mm

- Cung mot chiéu dai, ché do do khoang cach
khong guong cho do chinh xac thap hon, gia tri

do dao dong trong khoang mD= £1mm - 3mm.

- Sai s6 trung phuong tri xac suat nhét ciia
ché do do c6 guong va ché do do khong guong

chénh nhau nhiéu nhét khoang +0.0002mm.

3. Thuc nghiém do khodng cach khong

gwong trén mot s6 bé mit vat liéu

S6 liéu do dac khoang cach trén mot so bé
mat vat liéu, mau sac khac nhau dugc trinh bay

trong bang 3, bang 4, bang 5. (Xem bdng 3, 4, 5)

Tir s6 lidu do va xir 1y két qua thyc nghiém

cho thiy rang:

- Cac bé mat doi twong mau sam c6 muc do
hap thy nhiét cao (mau do, xanh, va cac mau
sam) kha nang phan xa chum laser kém - gia tri

do dao dong trong khoang £2mm.

- BGi véi cac bé mat doi tugng mau sang, kha
nang phan xa chum tia laser manh hon, gia tri

dao dong trong khoang +lmm.

- Po chinh xac do khoang cach cao hon ddi
voi cac dbi tuong co bé mat phéan xa nhan, thép
hon d6i véi cac dbi twong c6 bé mit tho rap.

- P chinh xac do khoang cach cao hon dbi

voi cac doi tuong kho, thap hon doi véi cac doi

tugng 4m uot.

- Truong hop tia ngdm (chum laser) vudng
gb6c véi ddi tuong muc tiéu, dd chinh xac cao
hon so voi truong hop tia ngam nghiéng hoic bi

léch khoi miat phang vudng goc.
4. Két luan

Tir s6 lidu khao sat thuc nghiém va xu 1y két

qua c6 thé rat ra mot so ket luan sau day:

1. TS-16 1a may toan dac dién tir laser thé hé
moéi do hing Leica ché tao. V6i cong suit laser
16n, d6 hoi tu chum tia cao, TS-16 14 thiét bi phu
hop cho cac ndi dung do khong guong. Trong
truong hop do t6i cic dbi tuong nguy hiém
khong thé tiép can, cac cong trinh cao ting .v.v...
ché do do khong guong cia may TS-16 la
phuong an hiéu qua nham bao dam do chinh xéac
do khoang cach, giam thoi gian, cong stic va an

toan.

2. Tuy vao khoang cach can do dac, do chinh
xac do khoang cach khong guong cuia may TS-
16 dao dong tir: mD =+ 10mm dén + (Smm +
2ppm x D)mm. Két qua tinh toan danh gia do
chinh xéc cho thdy rang: v6i chiéu dai doan do D
< 150m, gia tri do dugc dao dong £lmm; véi
chiéu dai D > 150m do chinh xéac thap hon, gia

tri do dugc dao dong tur +1-3mm.

3. Trong truong hop cé thé, khi do khong
guong, can lua chon cac ddi tuong co bé mat
phan xa nhin, mau sang va tranh cic ngay mua,

¢6 do am cao.
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4. Sai s6 do cac hing san xuit may tric dia
gidi thiéu trong catalog thuong xudt phat tir
phong thi nghiém. Dé lya chon cac chi tiéu do
dac hop 1y pht hop véi didu kién thyc té va yéu
cu vé& do chinh xéc, trude khi do, can phai tién
hanh kiém dinh ché d6 do khong guong cua cac

may toan dac dién tir.O

Summary
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On the accuracy of distance measured by reflectorless total station of TS-16

Le Thi Ha
University of Communication and Transport,

Ho Chi Minh City

The accuracy of distances measured by reflectorless total station of TS-16 depend on several fac-

tors in which the targets play an important role. The paper presented the results investigation on

accuracy of distances measured by totalstaion TS-16 with defferent materials such as paper, wood

and iron.Q
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