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PHUONG PHAP XAC PINH PONG THOI CAC THONG SO HIEU CHINH
CUA MAY TOAN DAC DIEN TU TRONG PIEU KIEN VIET NAM
DUONG VAN PHONG, PHAM NGOC QUANG
Truong Pai hoc Mo - Dia chat
Tom tat: Bai bao gidi thieu mét phwong phdp méi dé xdc dinh céc thong s6 ki thugt ciia may
toan dac dién tur do la phwong phdp xdc dinh dong thoi c&c théng sé ki thudt ciia may. Két qua
tinh toan thyc nghlem cho thay, ta co thé siz dungphu’ong phdp nay d@é xdc dinh cac théng so
ki thugt cua may toan dac dién tw voi do chinh xdc twong dwong voi phwong phdp xac dinh

thong thuong.
1. bat van de

Trong nhiing nim gan day, may toan dac
dién tir da tr& thanh mot thiét bi do dac chii dao
trong nganh trac dia néi chung. Véi sy phat
trién manh mé& cua khoa hoc cong nghé, cac
may toan dac dién tir hién nay ngay cang duoc
cai tién véi nhitng tinh ning wu viét, c6 kha
nang hd tro rat nhiéu trong cac cong tac do dac
ngoai nghiép. Cac may toan dac dién tir thé hé
méi hién nay c6 thé cho phép ching ta tién
hanh do dac v6i do chinh xac cao, do chinh xac
do goc c6 thé 1én toi 17, @6 chinh xac do canh
c6 thé téi mot vai mm. Ngoai ra, mot s6 may
toan dac dién tir con duoc trang bi hé thdng
may chup anh va duoc tich hgp ang ten thu tin
hiéu GPS trén may do dé co6 thé xac dinh tryc
tiép toa do cua diém dat may. Véi rat nhiéu tinh
ning méi va do chinh xac do dac rat cao, may
toan dac dién tir da tro thanh mot thiét bi rat
quan trong va khong thé thiéu trong cac cong
tac tric dia. Tuy nhién, cdc may toan dac dién
tor sau mot thoi gian s dung dudi nhirng tac
dong ctia moi truong va nhitng tac dong ngoai
canh khac, d6 chinh xac cua may sé€ khéng con
nhu lic méi dua vao sir dung. Do vdy, mot van
dé quan trong dat ra d6 1a can xac dinh lai cac
thong sb ki thuét cua may toan dac dién tir dé su
dung may mot cach hop ly. Theo phuong phap
thong thuong, cac théng s ki thuat coa may
dugc xac dinh mot cach doc lap véi nhau.
Phuong phap nay doi hoi phai do dac rat nhiéu
lan theo nhiéu céch khac nhau do vay s& tiéu
tén nhiéu thoi gian va cong sic. Bé khic phuc
nhuoc diém nay, nhom tac gia da tim hiéu va dé
xuit phuong phap xac dinh ddng thoi cac thong
s6 ky thuat caa may.

2. Thuét toan xac dinh dong thai cac thong
so ki thuit ciia may toan dac dién tir

Khi st dung may toan dac dién tw, ching ta
thudong quan tdm dén céc thong sé ki thuat cua
may bao gom:

- Hang sb guong K.

- Sai s6 hé théng cua may.

- Hé s caa cong thire hiéu chinh khi tuong.

Hang sé guong (K) xudt hién khi tim phan
Xa cua guong khong trung vai truc doc cua
guong. Thong thudng, hang sé guong duoc nha
san xuat dua ra trong li lich cua méy nhung theo
thoi gian su dung, hang sé guwong nay sé& bi thay
d6i do cac diéu kién ngoai canh tac dong. Do
vay ta can phai xac dinh lai hing sé guong.
Hang s6 guong c6 thé dugc xéac dinh rit don
gian va ta c6 thé nhap lai hiang sé guong (K)
vao may toan dac dién tir dé tién hanh xac dinh
c4c théng sé con lai. Cac phuong phap xac dinh
hang s6 guong tham khao trong [3].

Sau khi di xac dinh dugc hang sé guong, ta
tién hanh xé4c dinh cAc thong sb con lai cua méay
bao gém sai sé hé théng, hé so cua cong thuc
hiéu chinh khi tuong va sai s6 ngau nhién caa
may. Cé&c ngudn sai s6 nay s& duoc xac dinh
dong thoi trén cing mot day tri do trong cac
diéu kién khi tugng khéc nhau.

Pé xac dinh dugc cac ngudn sai sb nay, ta
can tién hanh xay dyng mot bai kiém nghiém
may, bai kiém nghiém nay phai duoc xay dung
theo nhitng tiéu chuan nhat dinh nhu chiéu dai
canh do phai du Ion, do 6n dinh cua nén dia
chat khi do dac... . Trén bai kiém nghiém nay,
tién hanh xay dung cac canh chuan theo phuong
phap do bang thudc day invar véi do chinh xac
rat cao. Chi tiét vé phuong phap do khoang
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cach bang thudc day invar va qui trinh xay
dung canh chuan tham khao trong [2,3].

Goi chiéu dai canh chuéan 1a Do, chiéu dai
canh do thuc té 1a D khi d6 ta co:

D,=D+AD , (2.1)
trong do:
AD=K;+AD,, +AD,, , (2.2)

Ko - hang sb guong;

ADht - 12 86 hiéu chinh cua sai sé hé thong:

ADk - 6 hiéu chinh cua cong thuc hiéu
chinh khi tugng.

Thong thudng, hang sé guong sau khi dugc
tinh s& duoc nhap truc tiép vao may, do do
trong cong thic (2.2) s€ khdng con gia tri cua
hang sé guong. Chung ta co:

AD,, =a+b.D
AD,, = Te © 1D.10°®
AP e
TTT TTT

trong d6: a - hang s cong, b 1a hang s6 nhan
cua cdng thte tinh sai s6 hé théng;

AB - hé s6 cua cong thac hiéu chinh
khi tugng;

Trc, Prc, erc - nhiét do, ap suat va do
am theo diéu kién tiéu chuan cia may.

T, P17, 17 - 12 nhiét do, ap suat va do
am theo diéu kién thuc té do dac.

O day Trc va Trr la nhiét do tinh theo do

K, T=1t%+273,15.

Thay (2.3) vao (2.2) ta cé:
AP  glre
TTC TTC

P

AT _pB €1t
TTT TTT

(2.4)

AD=a+b.D+ .D.10°%’

Suy ra:
AP gl

D,=D+atbD+| © ™ |p1o®-(25)
AP e

T‘I‘I’ TTT
Do vay ta c6 phuong trinh sau:
AP gl

D,=D+a+bD+| Te
AP _gém

TTT TTT

D.10°¢. (2.6)
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Ch,uyén phuong trinh (2.6) vé dang phuong
trinh s6 hiéu chinh ta cé:
Poy,
V=-a—-bD — e T

TC TT

xD .10°+(D,—-D )

Néq co n tri do, ta s& lap duoc hé n phuong
trinh, néu viét dudi dang ma tran hé nay sé co

A($
<. (2.7)

dang:
V=AX+L, (2.8)
trong do:
1 -p, ~(fe_Pypagr e Gyp, 10° |
TC Tl TC 1
1 p, «(FePoyp 100 B _&yp 10
A= TC Tz TC Tz )
1 b, ~(Be_Foyp 10 B _&yp 100
L TTC Tn TTC Tn J
a D; —D,
2
x| P L =| DD (2.9)
A
B D! -D,
Lap hé phuong trinh chuan c6 dang:
RX+B=0 , (2.10)
trong do:
R=ATPAB=ATPL
B
Di
L 0 .. O
Dl
0 1 0
P= D, , (2.11)
0
0 1
Dn

Gidi h¢ phuong trinh chudn (2.10) ta s& thu
duoc giad tri cac an so la cac hé so a, b, A, B.

Sai so trung phuong trong so don vi dugc
tinh theo cong thuc:
[PVV]

— (2.12)

p==



Do chinh xac 4an s6 danh gia theo cong
thuc:

my =pyQyi (2.13)

Sau khi tinh duoc cac hé s cua sai s6 hé
thng va cong thic hiéu chinh khi tuong, ta tinh
hiéu chinh vao canh do theo céng thuc:

D'=D+Ad,, +Ad,,
3. Thuc nghiém tinh toan

Pé kiém nghiém do chinh xac cua

phuong phéap tinh dong thoi cac théng sé ki
thuat ctia may toan dac dién tir da trinh bay &
trén, nhom tac gia da tién hanh do dac thuc
nghiém bang may toan dac dién tir TC-305 cua
héng Leica va xay dung mot modul chuong
trinh tinh toan cac thong sé ki thuat cia may
toan dac dién tir. Mot s6 thong tin vé may do
thuc nghiém duoc nhu sau:

- Sb hiéu may: TC305-693038;

- B9 chinh xac do gbc: 57;

(2.14)

- B6 chinh xac do canh: 2mm + 2ppm.[4]

Viéc do dac thuc nghiém dugc tién hanh
trén canh chuan da duoc xay dung trén duong
Hoang Quédc Viét - Cau Gidy - Ha Noi. Ta chia
canh chuin nay 1am 7 doan nho, may duoc dinh
tAm va can bang chinh x4c tai mot dau caa canh
chuan. Sau d6 ta tién hanh dit guong lan luot
Va0 CAc Vi tri doan thang di chia nho, tai cac vi
tri nay guong dugc dung va can bang chinh Xxac
sau d6 tién hanh do chiéu dai canh. Di véi mdi
lAn do chiéu dai canh, ta phai tién hanh do cac
yéu t6 khi twong nhu nhiét do, &p suat, do am.
Viéc do dac dugc tién hanh nhiéu 1an vao céc
thoi gian khac nhau trong ngay dé dam bao tinh
khach quan.

Sau khi do dac, ta trt s6 liéu vao may tinh
chuyén vé dinh dang chuan cua chwong trinh va
tién hanh tinh toan. Két qua tinh toan thuc
nghiém nhu sau:

CHUONG TRINH TINH DONG THOI CAC THONG SO KI THUAT
CUA MAY TOAN DAC DIEN TU
§&&&&&SE
Cac thong so co ban cua may do:

1. Nhiet do tieu chuan cua may =
2. Ap suat tieu chuan cua may =
(mB)

3. Do am tuyet doi = 0

15
760

(do C)
(mmHg)

Bang 1. BANG SO LIEU DO DAC

|Stt|Nhiet do|Ap suat| Do am |[Canh chuan| Canh do | Ghi chu |
| | doC | mmHg | % | (m) \ (m) \ |
[ 1 | 32 | 760 | 67 | 200.456 | 200.4494| |
| 2 | 34 | 763 | 65 | 398.8302 | 398.8206] |
| 3 34 | 762 | 65 | 598.8525 | 598.8388] |
| 4 | 35 | 763 | 66 | 802.477 | 802.4597] |
| 5 | 36 | 762 | 64 | 999.7043 | 999.6826]

| 6 | 37 | 762 | 57 | 1200.509 [1200.4823| |
|7 | 38 | 762 | 52 | 1398.562 [1398.5292|

| 8 | 38 | 762 | 49 | 200.456 | 200.4484| |
[ 9 | 40 | 764 | 46 | 398.8302 | 398.8176| |
|10 | 42 | 764 | 52 | 598.8525 | 598.8349| |
[11 | 43 | 764 | 44 \ 802.477 | 802.4537] |
[12 | 43 | 765 | 65 | 999.7043 | 999.677] |
[13 | 40 | 762 | 44 | 1200.509 [1200.4783| |
|14 | 40 | 762 | 50 | 1398.562 [1398.5268| |
[15 | 39 | 763 | 58 | 200.456 | 200.4484| \
[16 | 39 | 763 | 55 | 398.8302 | 398.8187| |
[17 | 38 | 760 | 60 | 598.8525 | 598.8367] |
[18 | 38 | 762 | 52 \ 802.477 | 802.4572| |
119 | 37 | 761 | 60 | 999.7043 | 999.681|

[20 | 36 | 762 | 62 | 1200.509 [1200.4834] |
[21 | 34 | 760 | 63 | 1398.562 [1398.5342] |
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Bang 2.

BANG KET QUA TINH TOAN

|Stt| Canh do | Delta D1 | Delta D2 | Canh hc | dbD |
| | (m) | (m) | (m) | (m) | (m) |
[ 1 | 200.4494 | 0.0036 | 0.0029 | 200.4559 | 0.0001 |
| 2 | 398.8206 | 0.0038 | 0.0060 | 398.8305 | -0.0003 |
| 3 | 598.8388 | 0.0040 | 0.0093 | 598.8521 | 0.0004 |
| 4 | 802.4597 | 0.0043 | 0.0129 | 802.4768 | 0.0002 |
[ 5 1 999.6826 | 0.0045 | 0.0174 | 999.7045 | -0.0002 |
| 6 11200.4823 | 0.0047 | 0.0224 | 1200.5093 | -0.0003 |
| 7 11398.5292 | 0.0049 | 0.0276 | 1398.5617 | 0.0003 |
| 8 | 200.4484 | 0.0036 | 0.0040 | 200.4560 | 0.0000 |
| 9 | 398.8176 | 0.0038 | 0.0084 | 398.8298 | 0.0004 |
[10 | 598.8349 | 0.0040 | 0.0135 | 598.8525 | 0.0000 |
[11 | 802.4537 | 0.0043 | 0.0191 | 802.4770 | 0.0000 |
[12 | 999.677 | 0.0045 | 0.0226 | 999.7041 | 0.0002 |
[13 11200.4783 | 0.0047 | 0.0262 | 1200.5092 | -0.0002 |
[14 ]11398.5268 | 0.0049 | 0.0302 | 1398.5619 | 0.0001 |
[15 | 200.4484 | 0.0036 | 0.0040 | 200.4560 | 0.0000 |
|16 | 398.8187 | 0.0038 | 0.0080 | 398.8306 | -0.0004 |
[17 | 598.8367 | 0.0040 | 0.0121 | 598.8528 | -0.0003 |
[18 | 802.4572 | 0.0043 | 0.0158 | 802.4773 | -0.0003 |
[19 | 999.681 | 0.0045 | 0.0189 | 999.7043 | 0.0000 |
[20 11200.4834 | 0.0047 | 0.0210 | 1200.5091 | -0.0001 |
[21 |1398.5342 | 0.0049 | 0.0229 | 1398.5620 | 0.0000 |
Sai so trung phuong trong so don vi la: muy =0.01 (mm)

He so cua sai so he thong la:

He so co dinh a = 3 41 (mm)
ma = 0.09 (m

He so bien doi b = l 05 (ppm)
mb = 0.00 (mm)

He so

He so co dinh A = 114.87

He so bien doi B = 11.70

cua cong thuc hieu chinh khi tuong la:

Theo két qua trén, ta thay sau khi tinh hiéu chinh sai s6 hé thong va sé hiéu chinh khi tuong
vao tri do thi két qua canh sau hiéu chinh gan nhu da giong vai gia tri canh chuan.

Bang 3. Két qua tinh toan thyc nghiém

STT Tén thong s6 ky thuat Két qua tinh toan thwc nghiém
1 | Heé s6 cua sai so hé thong a=3.41 (mm) ; b =1.05 (ppm)
2 | Hé s6 cua s hiéu chinh khi tuong A=11487;B=1170

So sanh két qua tinh toan thuc nghiém theo
phuong phap téng hop voi két qua tinh toan
thuc nghiém bang phuong phap ting phan trong
[3], ta thiy cac hé sé cua sai s6 hé théng va
cbng thuc hiéu chinh khi twgng cé gia tri tuong
d6i gibng nhau. Piéu nay chung to phuong an
tinh cac thong sé ky thuat cua may toan dac
dién tir bang phuong phap tinh déng thoi 1a cé
thé tin cay duoc.
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4. Két luan

Dua vao céc két qua nghién cau trén, ta co
thé thay véi viéc str dung phuong phap xac dinh
ddng thoi cac théng sb ki thuat cua may toan
dac dién tir, ching ta c6 thé xé&c dinh cac thong
s6 ki thuat caia may ma khong can phai tién
hanh do dac nhiéu lan giéng phuwong phap xac
dinh théng thuong. Trong tuwong lai, can tiép tuc
nghién ctru va tim hiéu thém cac phuong phap



xéac dinh cac théng sb ki thuat caa cac loai may
do dac nham xéc dinh dung chit luvong k¥ thuat
cia may, dam bao phuc vu cho céc yéu cau
trong thyc té san xuat va nghién ciu khoa hoc
hién nay.
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SUMMARY
The method to determine simultaneously some parameters
of total station in the context of Vietnam

Duong Van Phong, Pham Ngoc Quang
University of Mining and Geology

This article introduces a new method to determining some parameters of total station, that is
determine simultaneously the parameter. The actual result show that, we can use this method to
determine the parameter of total station with equivalence accuracy versus the conventional method.
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