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Tém tit. Cac phin mém binh sai tric dia dong mdt vai tro quan trong trong cong tic san xuit ngoai thuc dia ciing nhw trong cong
tac dao tao va giang day tai bac Dai hoc cho sinh vién chuyén nganh K§¥ thuat Tric dia. Xuét phat tir nhu cau thue té do, trong bai
bao nav, chiing toi gidi thi¢u chuong trinh “BKHCM” véi muc dich tinh toan binh sai két qua do ludi toa d§ va do cao Nha nudrc,
lwoi trac dia thi cong va quan trac xé dich cong trinh. Chlrong trinh nay ap dung thuit toan binh sai luéi tw do daé phan tich d¢ 6n
dinh mdc co so thi cong hoac mbc co' s& do lin va chuyen dich cong trinh. Ngoai ra, chwong trinh con cho phép wéc tinh d¢ chinh
xac lui thiét ké cao do va toa dd cac loai néu trén. Tinh ding diin ciia chwong trinh d dwgc kiém nghiém va so sanh véi cac phan
mém trong va ngoai nuwée.

Tir khod: Phan mém binh sai; Thudt todn binh sai luedi tw do; Danh gia do chinh xac trong thiét ké hudi

Abstract. Adjustment software plays a crucial role in post-processing data from the surveying field works, doing research as well
as in training courses for students at universities, especially for those in Geomatics Engineering. Originating from such necessarily
practical demands, in this paper, we present a software package, namely “BKHCM?”, with nearly full capacities and functions in
adjustment and computation for both national coordinate and national elevation networks, the surveying networks for construction
sites and structural monitoring. It is noticeable that this software applies a free network adjustment algorithm to analyze the stable
and reliable parameters of the control points at work sites. In addition to this, the software can also be used for estimating and
calculating the accuracy for both coordinate and elevation of a new surveying network design. The correctness and reasonableness
of “BKHCM?” have been tested and compared with other software packages including domestic and foreign ones.
Keywords: Adjustment sofiware package,; Free network adjustment algorithms; The accuracy assessment for a network design

1. DATVANDE 2. COSOLY THUYET

B1nh sai tri do ludi tric d1a 1a mot trong nhiing ndi dung
chu yéu trong xir Iy toan hoc s6 liéu do tric dia. Ludi tric dia
gom hé thong lu6i cao d6, toa do Qudc gia, ludi khu vuc,
lu6i do v& duge ap dung rong rii trong do v& ban dd dia
chinh, ban dd dia hinh, khao sat hién trang, thi cong va quan
tréc bién dang cong trinh. Ngoai ra, dé nghién ciru chuyén
dich vé Trai dat va muc nuée bién dang hang nim do bién
di khi hau, hé théng mdc toa d6 va cao d6 Quéc gia cin phai
do lip dinh ky va xir 1y tinh toan, binh sai lai d& c6 s liéu tin
ciy va cap nhét két qua nhanh nhat. Ngoai ra, trong dao tao
bac dai hoc va sau dai hoc, binh sai ludi tric dia 1a ndi dung
chu yéu cua cac mon hoc lién quan nhu: Tréc dia dai cuong,
Dia hinh, Luéi tric dia, Pinh vi vé tinh (GPS) va Tric dia
cong trinh va mg dung.

Hién nay, nguoi st dung tai Viét Nam da quen voi mot sb
phan mém thuwong mai dé phuc vu cho viéc binh sai cic mang
lusi khéng ché trong Tric dia nhu Liscad (Listech,
Australia) va DPSurvey (Viét Nam). Tuy nhién, nguoi su
dung doi khi s& bi sai s6t va mét nhiéu thoi gian hon khi st
dung cac tinh ndng trong céc phin mém nay vi thiéu sy hd
trg can thiét tir nha cung cap dich vu. Xuat phét tir y twuéng 2.1 Binh sai tham s6 cac tri do luéi tric dia
xdy dung mot phan co kha niang xt 1y sb liéu do, phan tich
d6 6n dinh mdc va udc tinh @6 chinh xac ludi tric dia dap . RO AT AR
ung cho nhu cAu thyec tin, san xuit, nghién ciru va dao tao & 1ap phuong trinh 56 hi¢u chinh:

bic dai hoc cho sinh vién, ching t5i da tién hanh xdy dung o V=dox sl O
phin mém “BKHCM”. Trong d6: A va l: 1a ma tran hé so va so hang tu do phuong

trinh 8 cai chinh.

Ly thuyét binh sai tri do doc 1ap va phu thude luéi tric dia
duoc dé cap rat nhiéu trong cac tai liéu vé tric dia (Pao Xuan
Loc, 2012; Hoang Ngoc Ha, 2006). Trong “BKHCM”,
chung t6i 4p dung phwong phép binh sai tham sd (gian tiép)
dé binh sai mot mang ludi tric dia (toa d6 va cao dd). Ngoai
ra, thudt toan vé danh gia d6 chinh xac cac yéu t ludi ciing
dugc sir dung, khi wée tinh d chinh xéc, cac yéu t6 ludi thit
ké, dua trén toa do, cao do thiét ké tir ban dd, chuong trinh
tinh céc trj “dy tinh s& do” cua ludi, thiét 1ap trong s6 tri do,
tinh trong s6 dao ham trj do (bao gdm cac yéu té trong ludi
nhu: 6 gia toa d9, cao do, phuong vi, chiéu dai canh,...) va
cubi cung ude lugng cac yeu t6 ludi dat d9 chinh xac bao
nhiéu. Dé phan tich d6 6 én dinh méc khi ¢6 sb liéu do lap hai
chu ky, phuong phap binh sai tham s kém diéu kién voi sb
ligu do cua chu ky sau (cac phuong trinh diéu kién duoc thiét
1ap trén c& s& phép bién d6i Helmert cho céc diém 6n dinh),
khi d6 do dlCh chuyén ciia mot diém s& duoc xdc dinh trén
co 50O sai s6 gidi han toa d6, cao do tir sai s6 s6 lidu do hai
chu ky.

Néu trong ludi ¢6 n tri do Y’ véi trong sb twong tng P, ta
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Chwong trinh binh sai tri do va worc tinh d¢ chinh xac luoi trdc dia —

“BKHCM”

6X:1a s6 hidu chinh vao cac tham sé gin dung Xo dé duoc
tham s0 binh sai X=X+6X.
bé c6 cac tri do sau binh sai:

Y=Y +V )
Phai tim V dudi diéu kién:
V' pV = min (3)
Tir ddy, di dén 1ap phwong trinh chuan:
(A"PASX +A"PI=0 “)

V6i N=ATPA: ma tran hé sb phuong trinh chuén
L= ATPI: s6 hang ty do phuong trinh chuin
Giai (4) ta ¢6 véc - to an:
06X =-N"L ®)
Tur day, tinh dugc V theo (1) va véc to tri do sau binh sai
(2). Con dé danh gia do chinh xac, dya vao V tinh dugc sai

sb don vi trong sb:
_ [ ©
n—k

‘Trong do, k: s6 luong tham s6 vira du (thuong trong ludi
trac dia la cao d0, toa do diém cén, xéc dinh). C6 ma tran
nghich ddo Q= N, lép ham trong s0 can danh gia do chinh
xac F(X), tinh trong so ddo ham:

P =F'OF @)

Véi F=(F 1 Fa Fk)T con Fj la dao ham riéng ham F(X)
theo tham sé Xi. Cu01 cling, sai sd trung phuong ham tinh

theo cong thuc:
m; = P’ (®)

2.2 Binh sai tri do lwéi tric dia tw do

Ludi tric dia ty do 12 luéi thiéu tat ca hodc thiéu mot sé sb
lidu gbe téi thidu. Vi vay, sau khi 1ap (4) khong thé giai vi
ma tran N do bi suy bién, din dén khong tinh duoc N-'. Dé
giai duoc, can thém cac didu kién bd sung véi sb lwong bang
céc sb liéu gbe con thiéu CT8X=0. Cu thé, két hop véi (4)

giai hé sau:
( NT C][&(J . (LJ o ©)
c” 0\K 0

bPéi vei luéi cao do thi C'=(11 L. .. DT, dong nghia véi
téng cac s hiéu chinh vao cao d gan dung céc diém bang
0, hodc noéi cach khac, cao d¢ trung binh ludi sau binh sai
béng cao do trung binh cac cao d6 gan dung. Trong khi do,
d6i v6i lwéi mit bang OXY thi:

"=(B.B,....B)) (10)
Véi c =B = 10 y i * | néu trong lui chi do
0 1 -x y,
goc - trr do yéu t6 tinh tién, phuong vi va ti 18. Trong trudng
hop do goc -canhthi ¢ = B = 10 — ludi ty do
/A B
yéu t6 tinh tién, phwong vi. Néu lu6i c6 do ca phuong vi thi
C =B = [1 0] — luéi chi tu do yéu t6 tinh tién duoc
1 1 0

xéc dinh trén co sé phép bién ddi Helmert. Trong ludi
khong gian OXYZ, bo qua cac tham so xoay va ti 1¢ thi

100
C=B=|0 10
0 0 1

Vicao do gﬁn dung va toa d6 gin dung trong luéi (cao d,
toa do cac diém dinh vi) anh hudng dén toa d6, cao dd binh
sai, nhu da dugc Hoang Ngoc Ha (2006) chirng minh nén
thuong ching dugc 1dy tir binh sai luéi ty do bac “0”. Dé
danh gia do chinh xac ta s€ di tinh:
_Ipl (1n
n—k+d
Véi d: sb khuyet ma trdn N hay 14 s phuong trinh dleu

kién b sung. Cudi cing, danh gia d6 chinh xéac cac yéu tb
ludi theo (7), (8).

2.3 Phan tich d¢ 6n dinh mdc

/l:

Khi ¢6 két qua do lap trong ludi > 2 1an (hai chu ky), c6
thé dung thudt toan binh sai ludi ty do véi toa dd, cao dd cac
diém dinh vi & chu ky mot, sau khi binh sai lu6i tu do ¢ chu
ky hai, bing cach so sanh trj tuyét cac sé cai chinh 8X véi
sai s gi6i han:

Ay =t 12O + 120F (12)

Trong d6 t =2 + 2.5 tly vao xéc suét lap khoang tin cdy;
i, Qg); Mo, Q}Z)- 14 sai s§ don vi trong sb va trong sb dao
cao d9, toa do binh sai hai chu ky, tuan ty loai trir cac méc
¢6 8X vuot qua sai s6 gidi han xac dinh no, phat hién két luan
mdc 6n dinh va khong 6n dinh cua ludi. Khi cac diém bi loai
trir, s& khong ding n6 dé dinh vi luéi. Loai trir mbe tudn ty
tir mbc co gia tri 5X 16n nhit cho dén khi tt ca cac méc dinh
vi ludi c6 8X < Agn. Quy trinh chi tiét c6 thé tham khao theo
Trén Khanh, Lé Dirc Tinh, Trin Ngoc Déong (2009).

2.4 U'éc tinh dd chinh xac lwéi thiét ké

Trén co s& ludi thiét ké va cac dic trung sai sb don vi
trong sé p du tinh do, dung bai toan nguoc tinh cac yéu td do
nhu gbc, canh, phuong vi theo toa d thiét ké tir ban do. Tiép
theo, 1ap trong s6 tri do P, lap ma tran hé sb phuong trinh sb
cai chinh A, ma trdn hé sd phuong trinh chuén N, tinh N-!, P
It 16i danh gia cc dic trung ludi theo (8).

3. CAC LOAI LUOI “BKHCM” CO THE XU LY

“BKHCM” thyc hién binh sai theo nguyén tic sd binh
phwong nhé nhét [pvv] = min cho cac loai ludi sau:
- Lué6i d6 cao phu thudc, c6 hai diém gdc tré 1én;
- Lué6i @6 cao ty do bac khéng, chi co mot diém gbc tdi
thidu;
- Ludi do cao ty do, 1a ludi khong c6 diém gbc;
- Phén tich d6 n dinh hé théng mbc cao d6 co s6 khi co
két qua do hai chu ky;
- Tinh trong $b cao d0, chénh cao khi thiét ké cac loai
lwéi d6 cao;
Khi binh sai luéi do cao thuy chuén hinh hoc, trong $6 tri
do P; ¢6 thé tinh theo cac lya chon sau:

P=1/1, (13)
P=1/n, (14)
Hoze p— ! (15)

n
ZQk
k=1
Véi: Li, ni: tuong tng la chidu dai tuyén do cao & don vi
km va sb tram do trén tuyén.
qi: 12 trong sb ddo timg tram do tity theo khoang cach tir
may t6i mia xa hay gan.

m7
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Khi do cao luong giac thi P, = Lz véi my tinh theo sai
m;

s6 trung phuong do canh va do géc ding. Khi binh sai luéi
d6 cao nha nudc, trong s6 chénh cao do thudng tinh theo (13)
va sai s don vi trong sé p - 14 sai s6 trung phuong chénh cao
trén chiéu dai tuyén 1 km. Trong truong hop binh sai ludi do
cao thi cong hodc ludi do 14n cong trinh thi P tinh theo (14),
lac d6 p - 14 sai sb trung phuong chénh cao 1 tram do. Nguoc
lai, ¢6i v6i nhitng luéi dic thi yéu cau do chinh xéc cao thi
P tinh theo (15), v6i p 14 sai sb don vi trong sé do ta chon (vi
du 1a sai sé trung phuong chénh cao tram do ¢6 chiéu dai tia
ngim 20 mét).

4. GIOI THIEU PHAN MEM “BKHCM”

@ o, - - ST
g S A e =
| Brhss | THEIREAA  Phdofchndeh L]
IFSe st s & -

gy L hr Ldiphy Lty Widmmg  WAGES Lediarde  Ludthinha

thulc 521 90522 fudc 523 doild duinilE 529 PS54l dwydnuAGPSS2 W0
| Caa B Toa B4 5

Thiét

ké luéi

(b)

Hinh 1. (a) Giao dién chinh cua phdn mém “BKHCM”; (b) Ba
chirc nang chinh

Phin mém “BKHCM” dugc viét biang ngdn ngit Delphi
(phét trién tir ngdn ngir Pascal) va dugc bién dich thanh file
.exe m3 Win32, c6 thé chay trén cac may tinh cai dat hé diéu
hanh Window 95 tré vé sau nay. Giao dién cta churong trinh
sit dung hé thdng trinh don, (menu) thanh céng cu dang
Ribbon (giéng nhu thanh céng cu trong bd Microsoft Office
2007) va cac ctra s6 man hinh dé nhap lidu va hién thi két
qua xtr 1y. bé tién loi lac nhdp dir liéu, giao dién man hinh
duogc thiét ké c6 cira sb riéng dé hién thi dd hinh lu6i bén
canh cung véi sb lidu do duoc chup anh. Phan mém c6 ba
trinh don chinh 1a: “binh sai”, “thiét ké lu¢i” va “phan tich
6n dinh”. Khi khoi dong “BKHCM?” trén may tinh thi man
hinh giao dién chinh véi nguoi st dung sé dugc hién thi nhu
Hinh 1.
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Bing 1. M6 ta chi tiét cdu tric trong “BKHCM”

“BKHCM”
Menu Men:n Menu con , -
chinh conlcap c ép 2 Tinh ning
. Binh sai tri do luéi c6 2
Ludiphu | s oée o Ien véi 3
thudc .
phuong an lya chon trong
Cao d6 s0 khac nhau
Binh sai tri do ludi ty do
Ludi tu do | bac “0” va luéi ty do véi
3 tuy chon trong s6 khac
nhau
Ludi tam
giac do Binh sai cac ludi tam giac
gbc, canh | do gbc, do canh hodc do
hodc goc- | goc canh hén hop ké ca
canh hdn | giao hoi thuan nguoc va
hop danh gid d¢ chinh xé4c
Toa do
Binh Llf(n t;‘r do | Binh sai tri do luéi tw do
sai mét bang mit bing
Ludi Binh sai tri do cac loai
duong duong chuyén va lwdi
chuyén dudng chuyén
Cac ludi | Binh sai tri do ludi trong
phu thudc | hé toa d6 khong gian
GPS OXYZ
, ,. | Binh sai tri do ludi tu do
Cac  ludi R . .
GPS tw do GPS trong hé toa do khong
; gian OXYZ
E;’gl é’;g Binh sai tri do hdn hop
Vé; gbc- GPS va do goc cfanh trong
hé toa d mat bang OXY
canh
. .. Phéan tich d® 6n dinh khi
Cao do ](;f“” €40 | ¢ s6 ligu do it nhét 2 chu
0 Ky
Phin | Lusi toa | Phan tich do én dinh khi
t1c¥1 on | Toadd do mit | ¢ sd lieu do 1ap goc, canh
dinh bing 2 chu ky
Phén tich d6 6n dinh khi
GPS Luéi GPS | 6 s6 lap do GPS hai chu
ky
Cao do Lu6i cao | Uéc tinh do chinh xéc cac
do yéu t6 ludi cao do
. Thiét ké ludi va danh gia
£ Toa dd Ludi  toa dd chinh xac cac yéu t&
Thiet do
Kké lwéi ludi
Ludi GPS
va  lu6i | Thiét ké lu6i va danh gia
GPS hén hop | d6 chinh xdc chc yéu tb
GPS-goc- | ludi
canh

Trong Bang 1 thé hién chi tiét cic trinh don con kém theo
chi tiét cac tinh nang ma phan mém “BKHCM?” c¢6 thé giai
quyét dugc.




Chwong trinh binh sai tri do va worc tinh d¢ chinh xac luoi trdc dia — “BKHCM”

4.1 Mot sb giao dién tir phan mém “BKHCM”

Ji Chirang Trinh BKS-Binh sai ludi mit bing phu thuéc =8| %
i g 3t bang phu thut
Méc gdic | Canh do I Géc do | Phurang vi gfc | Hinh minh h:_)al Ludi mat béng phu thudc |
VL .
Tén Méc b3 ¥ Tén Ludi
| Sd [@n lap
¥ 30300805 7348957 e
Binh sai 2
2 29398451 7324515
a b mp 56 lé
Ban vi .
3 @M oMM 3 [Tlin chi tigt
Trong sG
(i P=1fmsbp

@ p=1/{a+b*ms)~2
O p=1an2+{b*ms)~2)

DS canh danh gid thém.

Luru tén khac

7]
——
Lirdi GPS  Luditirdo  Lurdi hin hop didng
529 GPS5.2,11 chuyén va GPS 5.2.10
GPs

2,706, 0,373 0.571 -0.002 0.527 047 -1.677 [a
7348957.000 2 : _
7894515000 <€ ==mm=sm két qua toa 4o binh sai
7222670.608 > .
5843498,873

ms
1055.276
1370.117
704,088
815.874
1130.410
954,229

€ i két qua danh gi4 do chinh

Xac

ps canh
0.000 1-2
0,000 1-3
0,000 1-4
0,000 2-3
0.000 24
0.000 34

| Binhsai | ThiftkEludi  Phan tich 8n dinh
Bj’“ S VR =
Ludiphy  Luditr Ludiphy  Ludity  Ludi didng
thudc 5.2:1 do 52,2 | thudc5.2.3 do 524 chuyén5.28
Cao B3 Toa
-5438.408 _.-043.600. .53 801 __316.041 033 605 180,354,
Mo o Yo b ¥
3 30300605000 7348967.000 30300605,000
3 293958461.000 7894515.000 29398461.000
3 28937326.600 7222670.608 28937326.600
4 29811897.743 6843498.873 29811897.743
MUy 2801
TS TR, T, T
3 1.679 1892 2.530
- ] 1.672 1.392 2,175
Canh ms 5 sfms
1-2 0.000 a
1-3 1.598 858019
1-4 1.202 584982
2-3 1.384 588871
2-4 1.634 691053
34 1.509 631723
Canh menpha Mth
1-2 0,000 0.000
1-3 0.000 2,530
14 0.001 2.175
2-3 0.001 2,530
-4 0,000 2.175
34 0,000 2,410
Sai s trung phurang canh Idn nhat = 1.634 24
Sai s trung phurang phurang vi ldn nhat 0.001 2-3
Sai s trung phurang turong hd Ién nhat 2,530 1-3
Sai 58 trung phurang diém ldn nht 2,530 3
BANG HIE] CHINH CahH
So ls{mm} ik dik
1054270.562 -5438.408 -0.856 0.517
1369116.056 -943.910 -0.996 -0.092
703088.053 53.132 -0.695 -0.719
§14574.116 115.807 -0.566 -0.824
1129409.067 -933.413 0,386 -0.931
953229189 189,269 0.917 -0.398
4] T

(b)
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| 8 BKS - doi tuong hien hanr:

linpu

) Select
7 Other
@ Al

[cépahat

=]

| B6ituong [Bién ot [une [Pine | ich thusc | chir

Ténmdc X

- = —
= ] e
| |:_30‘ go¢| [xda thl |thém gdc [

HiénBang Tilg
1

| Thay d6i thusc tinh | Tao bang théing ké | circe | Tao déi tong | array | Picture | Binh Sei

[7] chon digm

[Banhgia i |

A B c
1272000 111272000 | 11285000 ||

Hinh 2. Mjt s6 cira s6 giao dién trongphan mém “BKHCM”; (a) Binh sai ludi phu thude; (b) Xudt ket qua 1én man hinh; (c) Thiét ké
luoi truc lle trén man hinh BKHCM; (d) Thiét ké luéi trén file anh 5.

4.2 Nhiing tién ich khi sir dung “BKHCM”

Khi chi c6 s6 lidu do vira du trong luéi, chuong trinh s&
cho phép tinh cao dd, toa d6 va danh gia do chinh xac cia
luwdi theo: sai sb do, 14y tir quy trinh cong nghé hodc cip hang
do.

Céc dic trung ludi binh sai ngoai dang bang bidu thi con
hién thj théng ké 1én so dd ludi cling nhu biéu thi cac mau
sdc khac nhau, gitp ngudi st dung cam thiy dé dang nhan
dién nhitng diém chinh trong két qua xir Iy dir liéu.

Két qua bao cao xuét ra co thé dugc hién thi tuy theo lya
chon ctia nguoi st dung nhu: ma tran sb cai chinh A, ma tran
hé phwong trinh chuin va nghich dao hoidc trong sé dao cac
ham quan tam.

C6 thé binh sai tri do hén hop giita ludi do bang cong nghé
GNSS vdi do goc canh theo phurong phap truyén thong.

chi Khoa hoc L H511g S6 Pic Biét

Co thé phén tich do &n dinh méc cao d6 sau nhiéu chu ky,
khi ¢6 nhiéu chu ky do 1p.

Khi phan tich do én dlnh lu6i mat bang goc - canh hodc
GNSS c6 tinh dén sai sb trung phwong vi tri diém cia luéi t
do chu ky trude do.

D0i v6i trinh don “thiét ké lu6i”: Diém khac so voi cac
phan mém uéc tlnh d6 chinh xéc ludi khi thiét ké (Nguyen
Kim Lai) 1a cac yeu t6 “du tinh do goc, canh, toa do gin
dung” cua cac diém thiét k& co thé khai bao theo hai cach:
nhap dit liéu bang ban phim hoic tich hop cac di liéu nay
véi qua trinh chon diém khi thiét ké trén ban dd s hodc file
anh. Dé thiét ké ludi tam giac do goc - canh, dwdng chuyén,
ludi duong chuyén, ludi GNSS hoic lu6i hén hop GNSS -
lwdi dwong chuyén, ngudi sir dung s& tao mét file ban dé anh
¢6 phin mé rong theo dinh dang *.bmp, file ndy ciing c6 thé
duoc xuét ra tir Autocad, tir 4nh vé tinh trén Google Map
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hoac anh chup tir so dd ludi trén gidy. Phin mém duoc cung
cap chirc néng nén cac tim anh nay khi ngudi st dung cung
cap tbi thiéu 3 diém da biét trude toa do.

4.3 Nhuoc diém ciia “BKHCM?”

Khi thiét ké ludi trén nhitng mang ludi rong 16n hoac
ngudi st dung nap vao phin mém céc ban dd nén c6 dung
lwong qua 16n thi tde do xu 1y dit lidu cia BKHCM s& twong
d6i cham.

Phin mém ap dung thuédt toan binh sai tham sb nén viéc
tinh céc sai s6 khép vong con gip kho khan.

5. KIEM NGHIEM CHUONG TRiNH “BKHCM?”

Pé kiém chung tinh ding din cua chuong trinh
“BKHCM?”, chiing t6i da sir dung cac phan mém: Liscad 10.0
(module SEE) ctia hang LISTECH, DPSurvey 2.8 (9/2014),
bscaol.for, bscao2.for, Pick net, Nivo.exe, GeoTool, GPSet
dé kiém tra tinh dung dén cua cac tinh nang trong BKHCM.

S6 lidu dAu vao bao gém cac sb licu do cling nhu céc vi du
trong nhidu tai liéu cua truong Pai hoc Tric dia khong anh
va Ban db Matxcova (Nga), Khoa Tric dia Ban d - Truong
Pai hoc mo Pia chit Ha N6i va B6 mén Dia Tin hoc trudng
Pai hoc Bach khoa TP.HCM. C6 nhitng truong hop khong
¢6 s6 liéu do hdn hop gifta tri do bang cong nghé GPS va trj
do mit dat, chung toi phai dua vao sd liéu do thyuc t& GPS rdi
xdy dung thém mé hinh sé liéu do mit dit dé thyc nghiém
so sanh.

Chuong trinh “BKHCM” da duoc kiém ching qua cac
mang lué6i s6 lidu do luéi phu thuéc (Pao Xuan Ldoc, 2009,
tr. 129) ludi tw do, phén tich d6 én dinh mbe (Pao Xuan Loc,
Chu Manh Hung, 2009 va Tran Khanh, Lé Dic Tinh, Tran
Ngoc Déng, 2009) ciing nhur 26 luéi khdng ché (Pao Xuan
Loc va cac tac gia, 2012, phu luc I). Su 1éch nhau cua
“BKHCM” so v&i cac phan mém LISCAD 10.0 (module
SEE) va DPSurvey Version 2.8 14 rat nho. Ngudi dung ¢ thé
kiém chimg chuong trinh nay véi viée tai mién phi bo cai dat
tir website www.reactec.vn va huéng dan sir dung dinh kém
v6i phin mém.

6. KET LUAN

Trong bai bao nay, chung t6i di gidi thidu mét phdn mém
méi ¢ kha ndng binh sai cac loai ludi tric dia, phan tich d¢
6n dinh cac mdc gbe khi c6 két qua do lap it nhat hai chu ky,
thiét ké va danh gia cac yéu t6 lugi di duoc thyc hién. Viéc
xay dyng phin mém nay 14 can thiét trong bbi canh tai Viét
Nam khi nguoi sur dung chua duoc dap ung tht ca cac yéu
cAu ngoai san xuét mot cach day du, cling nhu su hd tro cin
thiét tir nha cung cép dich vy phin mém. Thém vao d6, viéc
sir dung phan mém nay phuc vu trong cong tac giang day cho
sinh vién chuyén nganh K thuat Tric Dia la het sirc can cap
thiét, né gitp cho sinh vién d& hinh dung va tiép thu cac thuét
toan xtr 1y dit liéu do cling nhw c6 co hdi dé nang cao k¥ ning
lap trinh khi xay duyng mdt phén mém méi. Chuong trinh
“BKHCM” la phién ban dau tién nén khéng khoi co nhitng
thiéu sot v& sy than thién va céc tién ich déi v6i nguoi ding.
Chung t6i r4t mong nhan duoc sy gop ¥ ciia ban doc va ngudi
st dung gin xa dé cai tién thém trong thoi gian sip t6i.

Moi y kién déng gop xin giri vé reactec@hcmut.edu.vn.
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