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Tom tit:

Chudn do luong trong linh viec Po dac va Ban dé la mot dang hg tdng ky thudt do dac ban ds, ¢é
vai tro ot 16i trong kiém dinh va hiéu chudn phwong tién do. Nhitng nam gan ddy, mét s chudn do heong
phuc vu kiém dinh, hiéu chuan cho cac phuwong tién do da dwoc thiét ldp nhu: toan dac dién tir, phuwong
tién do thity chudn, phuong tién do dinh vi bang vé tinh, phwong tién do khodng cdch quang dién, phirong
tign do kinh vi... Bén canh do, mot $6 phuwong tién do nhém 2 tiép tuc can dau tw thiét ldp ha tang ky thudt
vé chuan do lwong theo ding quy dinh, ciing nhu can hinh thanh cac chudn do lwong cho phuong tién do
nhém 1 khi cé yéu cau kiém dinh, hiéu chudn. Bai bdo nay tong hop tinh hinh ban hanh, cong bé va qudn
Iy cdc chudn do luong da co, dé xudt chudn do lwong cho kiém dinh, hiéu chudn _phwong tién do nhom 2
con thiéu va dé xudt gidi phap dé chudan héa chudn do luong sir dung trong kiém dinh, hiéu chudn cdc
phirong tién do sir dung trong linh viec Po dac va Ban do.
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Abstract:

Measurement standards in the field of Surveying and Mapping are a form of technical
infrastructure for surveying and mapping, playing a core role in the verification and calibration of
measuring instruments. In recent years, a number of measurement standards for verification and
calibration of measuring instruments have been established, such as: electronic total stations, leveling
instruments, satellite positioning measuring instruments, photoelectric distance measuring instruments,
theodolite measuring instruments, etc. In addition, some group 2 measuring instruments continue to need
investment in establishing technical infrastructure for measurement standards in accordance with
regulations, as well as the need to form measurement standards for group 1 measuring instruments when
there is a request for verification and calibration. This article summarizes the situation of promulgation,
publication and management of existing measurement standards, proposes measurement standards for
verification and calibration of group 2 measuring instruments that are still lacking, and proposes solutions
to standardize measurement standards used in verification and calibration of measuring instruments used
in the field of Surveying and Mapping.
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1. Giéi thi¢u

Luat do luong 2011 [1] quy dinh “chuan do luong” 1a phuong tién k¥ thuat dé thé
hién, duy tri don vi do cua dai lvong do va duoc ding 1am chuén dé so sanh v&i phuong
tién do hodc chuén do luong khéc. Giap cac phuong tién do khéc trong kiém dinh, hiéu
chudn theo quy dinh. Vi véy, cic quy trinh kiém dinh, hiéu chuan thuong quy dinh cy thé
cac chuan do luong va dic trung k¥ thuit do luong co ban. Chuan do ludng déng vai tro

Tap chi Tréc dia — Ban dé hoat dong tir nam 1970. 25


https://www.geocartagis.org/
https://www.geocartagis.org/
https://orcid.org/0000-0002-6521-7353
https://orcid.org/0000-0002-6521-7353

Magazine of Geodesy — Cartography Tap chi Tric dia - Ban db
Vol 11, N° 04 (08/2025), ISSN: 2615-9481 Tap 11, S6 04 (08/2025), ISSN: 2615-9481

cdt 151 trong hoat dong do ludng va quan 1y chat luong, 1a cin ctr dé xac dinh gia tri do
dang, dam bao d¢ tin cay cua cac phép do [1].

Hé thdng chuén do luong cia timg linh vuc do ¢ chuin do ludng qudc gia, chuan
do luong chinh va chuén do ludng cong tac. Viée kiém dinh, hiéu chuan phuong tién do
cua cac co quan, don vi, t6 chuc hién nay s€ phuc thudc vao muc do dau tu thiét 1ap cac
phong kiém dinh, hiéu chudn. Chuin do ludng st dung trong kiém dinh, hiéu chuén cua
cac co quan thyc hién do dac 1a * chuén do luong cong tac” hay con goi 1a “chuan cong
tac”. bay la van de dugc cac co quan, t6 chirc co chirc nang thuc hién cac phép do, quan
tréc, phan tich rit quan tdm bai bét ky phép do luong nao déu phai duoc kiém soat theo
yéu cau k¥ thuat do luong va phai dugc thé hién trén phuong tién do hodc ghi trén nhan
hang hoa, tai liéu di kem [1].

Chuan do luong cé vai trd chinh trong cic quy trinh kiém dinh va hiéu chuan
phuong tién do, cy thé gom:

- Pam béo tinh chinh x4c va tin cy ctia phuong tién do. Chuan do luong cung cap
cac gia tri do ludong tham chiéu c6 d6 chinh xac cao, giup dua ra két luan vé sai s6 cia
phuong tién do cling nhu danh gia dat hay khong dat, muc do dat cia dai lwong do so voi
cong bd ctia nha san xuét khi kiém dinh hodc hiéu chuén;

- Lam co so so sanh va truy xuat ngudn géc do luong. Khi kiém dinh hay hiéu
chuan, cac phuong tién do dugc so sanh véi chuan do luong co cap chinh xac cao hon
(chuan cong tac). Chuan do luong dam bao chudi truy xuat ngudn goc do ludng, tir
phuong tién do dén chuan quéc gia;

- Pam bao su thong nhat va dong bo trong hé thong do ludng. Dya trén hé thong
chuén do luong, moi phép do déu théng nhét vé gia tri, du dugce thuc hién ¢ thoi gian, dia
diém hodc don vi khac nhau. Piéu ndy dic biét quan trong trong viéc so sanh két qua do
gitra cac ca nhan, td chire thuc hién cac phép do;

- Lam co s phap 1y va k¥ thuat trong kiém dinh va hiéu chuan. Kiém dinh va hiéu
chudn déu phai tuan thi cac quy trinh ky thuat do luong da duoc xdy dung dua trén hé
théng chuan do luong. Chuan do ludng 13 co s¢ dé ban hanh cac quy chuan, tiéu chuan
k¥ thuat, giap cac hoat dong do lgdng djén ra hop phép va dong nhit.

Hién nay, da c6 quy dinh vé “chuén do luong” cho cac phuong tién do nhom 2 cua
linh vuc Po dac va Ban db di ban hanh cac quy trinh Do ludong Viét Nam (DLVN).

Nhu vay, chuan do ludong 1a nén tang dé kiém dinh va hiéu chuan chinh xac, hop
phap va nhat quan. Khong co chuan do luong thi khong thé dam bao dugc d6 tin cdy, tinh
théng nhat va tinh truy xuat ctua két qua do.

2. Phuong phap nghién ciru

- Phuong phap nghién ctru theo tai liéu: Thu thap, phan tich va tong hop cac tai lidu,
nghién ciu, tiéu chuén, quy chuén, quy trinh klem dinh, hiéu chuan trong va ngoai nudc
dé xdy dung co s6 ly luan va thuc tién cho dé xut hé thong chuin do luong. Nhu cac tiéu
chuan, quy trinh lién quan dén sir dung phuong tién Radar xuyén dat [6,7,8,13], lién
quan dén phuong tién do sau day nuéc [9,10,11,12].

- Phurong phép ké thira, phan tich, so sanh va tong hop: Ké thira c6 chon loc cac két
qué nghién ctru, kinh nghiém va quy dinh kiém dinh phuong tién do cua cac quc gia co
hé théng do luong tién tién; phan tich cac ngudn sai s6 anh huong dén két qua do cia may
moc, thiét bi dé d& xuat - yéu cau ky thuat va quy trinh kiém dinh, hiéu chuan phu hop voi
diéu kién Viét Nam. Ké thira cac két qua nghién cru cua cac dé tai [2,4], cac tiéu chuén
ngoai nude nhu [8,10,13], tir d6 ddi chiéu vé6i yéu cau xdy dung chudn do ludng cong tac
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dé dé xuat cac phuong tién dung dé kiém dinh, hiéu chuin va dic tinh k¥ thuat do luong
co ban, kém theo theo diing quy dinh tai Diéu 14 — Luat Do ludong 2011 [12].

- Phuong phép chuyén gia: Tham vén ¥ kién ctia cac chuyén gia, nha quan 1y, can
b6 k¥ thudt trong linh vure do ludng, do dac ban d6 théng qua cac chuyén dé khoa hoc dé
danh gia tinh kha thi, dg chinh xac va sy phu hop cua cac dé xuit vé chuin do luong trong
kiém dinh, hiéu chuan.

3. Két qua nghién ctru va thio ludn
3.1. Thuec trang xdy dung, cong bé, quan Iy chudn do lwong si dung trong linh viee Po
dac va Ban do

3.1.1. Thiee trang xdy dwng va cong bé chuan do lwong trong linh viee Po dac va
Bdn do

Phuong tién do trong linh vuc Po dac va Ban dd c6 murc d6 hién dai tuong dé)ng
v6i cac nudc tién tién ¢ khu vyc va trén thé gidi. Trude day, quy dinh vé kiém tra, hiéu
chinh phuong tién do (thuong dugc goi la kiém nghiém) dugc dat ra trong cac quy pham
k¥ thuat hodc tiéu chuan nganh, thyc hién dinh ky hodc truéc khi do dac, bao gdm viéc
kiém tra, hiéu chinh trong phong va hiéu chinh tai cac bai chuin ngoai troi [2]. bén nay,
cac don vi do dac ban d6 da tudn thi nghiém tac cac quy dinh vé quan 1y do ludng chat
luong theo Luat Po ludng 2011. Hau hét cac phuong tién do sir dung trong linh vuc Po
dac va Ban ddduoc xép vao danh muc nhom 2, do vay phai dugc kiém soat theo yéu cau
tai Thong tu s6 03/2024/TT-BKHCN. Theo thong tu nay linh vuc Po dac ban d6 c¢6 7
chung loai phuong tién do thuoc nhém 2, trong dé da co6 2 chung loai da c6 quy trinh
kiém dinh (PLVN 335:2025; BDLVN 334:2025), c6 3 chung loai da dy thdo quy trinh
kiém dinh (phuong tién do quang dién; kinh vi; dinh vi vé tinh), con 2 chung loai chua
x@y dung quy trinh kiém dinh (phuong tién do d6 sau cong trinh ngam; do sau day nudc).
Déi v6i mot s6 phuong tién do dac con lai (nhém 1), hién dang su dung trong do dac thu
nhan dir lidu dia Iy nhu phuong tién quét Lidar trén tram ¢ dinh/trén thiét bi di dong;
phuong tién Sonar quét suon; phuong tién do trong luc... yéu cau vé kiém tra, hiéu chinh
hodc hiéu chuan dugc quy dinh tai cic quy pham, quy dinh k¥ thuat, QCVN tuong tng,
cac quy trinh do cac don vi lam cong tac kiém tra, hiéu chinh hodc hiéu chuan ty ban hanh
theo quy dinh.

Nam 2022, sau khi dé tai Khoa hoc Coéng nghé cip B6 ma s6 TNMT.996.2022.01
hoan thanh, theo d6 linh vuc Po dac va Ban dd da duoc dau tu phong kiém dinh, hiéu
chuan trong d6 c6 mot sb phuong tién dung dé kiém dinh, hiéu chuan (phuong tién do,
phuong tién phy, chuin do ludng cong tac) cho: phuong tién do toan dac dién tir; phuong
tién do thuy chuan; phuong tién do dinh vi bang vé tinh. Lan dau tién linh vuc co dugc
mot hé théng kiém dinh, hiéu chuan phuong tién do (mic du chua day du theo yéu cau
khi kiém dinh cac phuong tién do nhom 2) co thé dap ung mot phan theo yéu cau cua
Luat Do luong, hién do Trung tdm Kiém dinh chat lugng san pham Po dac va Ban do
thudc Cuc Po dac, Ban db va Thong tin dia Iy Viét Nam quan ly va van hanh [2].

Khi thiét 14p dugc cac chuin cong tac, doi hoi co quan co tham quyén phai c6 cac
chuén chinh tuong tmg, nham duy tri hoat dong ctia chuan cong tac theo dung quy dinh.
Hién nay viéc cong bd quy trinh hiéu chuan d6i véi cac chuan cong tac dd ban hanh gdm
DLVN 396:2025 - Toan dac dién ti chuin; DPLVN 398:2025 - Thudc mia chuin, trong
d6 da quy dinh cac chuédn chinh.

3.1.2. Tinh hinh c¢éng bé chudn céng tdc va chudn chinh trong cdc van ban DLVN
da ban hanh
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- Chuén do ludng trong kiém dinh, hiéu chuan phuong tién do toan dac dién tir theo
DLVN 335:2025 12 may toan dac dién tir chuan.

Chuan chinh dé hiéu chuan May toan dac dién tir chuan theo DPLVN 398:2025 bao
gém: Hé théng hiéu chuén goc (hé tﬂqéng Collimator, nhu Hinh 1); hé théng hiéu chuan
khoang cach (may do p- base ciia Leica; Puong chuan, nhu Hinh 2) [3].

Hinh 1. Vi du vé chuéin chinh cho hiéu chudn Hinh 2. Vi du vé chuén khodng cdch: a may do u-
goc: Hé thong Collimator base cila Leica, b) Pudng chuan ¢ thie dia

- Chuan do ludng trong kiém dinh, hiéu chuan phuong tién do thiy chudn theo
DLVN 334:2025 gém c6: Cip thude mia chuan.

Chuan chinh dé hiéu chuan Cip thudc mia chuan theo PLVN 398:2025 bao gdm:
Heé théng hiéu chuan thude mia (nhu Hinh 3) [3].

3.1.3. Cdc dé xudt chuan céng tdc cho cdc phwong tién do nhém 2 dang dw thdo
quy trinh DLVN

Béi v6i 3 chung loai phuong tién do dang dy thao van ban DPLVN hién dang lay y
kién gom: Phuong tién do khoang cach quang dién; Phuong tién do kinh vi; Phuong tién
do dinh vi bang vé tinh, theo d6 da quy dinh vé chuan do ludng st dung dé kiém dinh,
hiéu chuan trong du thao gom:

- Chuén do ludng cong tac sir dung trong kiém dinh, hiéu chuan phuong tién do
khoang cach quang dién gdm c6: May do khoang cach chuan (nhu Hinh 4); Pudng chuan
(nhu Hinh 2).

- Chuén do ludng cong tac sir dung dé kiém dinh, hiéu chuan phuong tién do kinh
vi gdbm c6: May do goc chuan (két hop hé théng dng chuan tryc) (nhu Hinh 1).

- Chuan do luong cong tac str dung trong kiém dinh phuong tién do dinh vi bang vé
tinh (GNSS) gdm c6: May toan dac dién tr chuan (nhu Hinh 5); May thay chuan (nhu
Hinh 6); Canh chuan (nhu Hinh 2).

Do quy trinh kiém dinh chua duoc ban hanh, vi vay Chuén chinh st dung dé hiéu
chuan chuin cong tac trong cac du thao trén hién nay ciing chwa cong b, trong khi yéu
cau ban hanh quy trinh kiém dinh phai lu6n dong bo véi cong bd chudn chinh [4].

Hién nay véi s6 lwong phuong tién do dang hoat dong trong linh vic Do dac va Ban
dd 1a rat 16n, nhiéu nhiém vu, du an, cong trinh do dac cua nhiéu B9, nganh, dia phuong,
doi hoi can phai mo rong vé sb lugng cic phong kiém dinh, hi¢u chuén, trong do6 cac
chuan do luong phai dugc tang cuong, mai dap ung dugc yéu cau cua xa hoi. Pic biét
can sém hoan thién chuén chinh dé duy tri cac chuan cong tac dang du thao.

28 The Magazine of Geodesy - Cartography has been in operation since 1970.


https://www.geocartagis.org/
https://www.geocartagis.org/

Magazine of Geodesy — Cartography Tap chi Tric dia - Ban db
Vol 11, N° 04 (08/2025), ISSN: 2615-9481 Tap 11, S5 04 (08/2025), ISSN: 2615-9481

Hinh 4. Chuéfn cong tde: Mdy de khodng cdch
chuan dg chinh xde <(1+1.10-%.D)mm

Hinh 5. Chudn céng tdc: Mdy fodn dac dién nr Hinh 6. Chudn céng tdc: Mdy thily chudn cé dé

chudn cé d6 chinh xde do dai <(4+3.10-9.D)mm chinh xdc chénh cao <1, 5mm/1km

3.2. Hoan thién va chudn héa chuin do lwong siv dung trong linh vue Po dac va
Bin do

3.2.1. Pé xudt chudn do lwong doi véi phirong tién do nhém 2 chwa ban hanh quy
trinh kiém dinh

Hai chung loai phuong tién do nhém 2 [5] chua cé van ban PLVN va chua xay
dung hé thong “chuan do ludng” twong ung, gdm: Phuong tién do do sau day nudc;
Phuong tién do d6 sau cong trinh ngam. Hién dang trong qua trinh nghién ctru co sé khoa
hoc dé xay dyung dy thao quy trinh kiém dinh cho 02 chung loai thiét bi nay.

Dé ¢6 co s dé xuat chuan do luong, trong nghién ctru nay da tim hiéu vé: Pon vi
do; Dai lugng do; Tim hiéu cac tiéu chuan qudc té va trong nude c6 lién quan; Nghién
clru nguyén ly va c4u tao ctia mot sd phuong tién do cung chung loai; Xac dinh yéu t6
anh huong dén d6 chinh xac ctia phép do... tir d6 dé xuét duoc cac chuan do ludng.

1) Pé xuat chudn do ludng phuc vu kiém dinh phwong tién do sau cong trinh ngam.

Phuong tién do sdu cong trinh ngam sir dung pho bién hién nay ¢ Viét Nam va trén
thé gioi dya trén cong nghé Radar xuyén dat (Ground Penetrating Radar-GPR). V& co
ban, GPR 1a mot hé thong dién tir dugc sir dung dé phat hién va xac dinh vi tri va do sau
ctia vat thé trong 10ng dét tinh tir diém dat Radar bang song vo tuyén.

GPR gdm nhiéu loai thiét bi ctia nhiéu nha san xuat nhu IDS GeoRadar (Italia),
Sensors & Software (Canada), GSSI (M¥)... Ciu tao chung ctia mot hé théng GPR
thuong bao gém 04 bg phan chinh: ang-ten phat va thu tin hi¢u dién tu tan sd cao; bo didu
khién radar; cac thiét bi luu trir; bd phan hién thi dit liéu; bd do khoang cach.

Céac don vi do chinh ciia GPR gdm: Thoi gian phan xa (ns, ps); Tan sb tin hiéu
(MHz, GHz); Tin hiéu phan xa (bién d9). Pai lugng do chinh 14 chiéu sau (m, cm, ft).

Trong qua trinh van hanh phuong tién do, cac bo phan s¢ phat sinh cac sai s6 hé
thdng, vi du nhu dng-ten s& phat tan s6 trung tim ¢ dung véi cong bd ciia nha san xuat
khong, bo phan ang-ten phat c6 xac dinh duoc “Time Zero” cuia may hay khong.. . day
chinh 13 co s¢ d& dé xuit cac chuin do ludng phu hop.
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Qua nghién ciru cau tao ctia mot s phuong tién do nhu RIS Himod #4 cua Italia va
Leica DS2000 Utility Detection Radar ctia Thuy si, cho thay 2 bo phan gay ra sai s6 cho
dai luong do “dd sau” cong trinh ngadm, gdbm: B dng ten thu - phat song dién tir va Bo do
khoang cach.

Hinh 7. Phuong tién do RIS Hi Mod #4 Hinh 8. Mdy do sdu hoi am Hydrotrac II

Pé xay dung dé xuat chuan do luong sir dung cho kiém dinh, hiéu chuan phuong
tién GPR, nghién ctru di tham khao nhiéu tai liéu tiéu chuan lién quan, gdbm: ASTM
D6432-19 [6]; PAS 128:2014 [7]; CJJ 61-2017 [8]; TCVN 9426:2012 [13].

Tir nghién ciru cac tai lidu trén 1am co s& dé xuat chuan do luong dung dé kiém
dinh, hiéu chuan phuong tién do GPR nhu Bang 1 dudi day.

Bdng 1. Hé thong chudn do lwong cho kiém dinh, hiéu chudn phwong tién do Radar xuyén dit

Tén phuong ti¢n Chirc ning trong kiém
TT | dung dé kiém dinh, Pac trung k¥ thuit do lwong co ban . g.A g Z
oA z : : dinh, hiéu chuan
hi€¢u chuin : i
1 Hé thdng kiém tra b Ang ten, gdm:
- Dai tan sb lam viéc: tir 9 KHz dén 6 GHz
hoac cao hon , o e .
- Po phén giai bang thong: tir 1 Hz dén 10 D’anh gia va dlsu c}nnh
< cac thong sO pho phat xa
2 MHz hoac~cao h(m : cua radar. Bao gdm ban
May phan tich pho tan | - Mirc nhiéu nén hién thi trung binh: < - N ; ©ao gom bang
1.1 R thong, d0 méo hai, tin
50 120 dBm/Hz hiéu tap va muc nén
- Mitte cong suat dau vao i da: > 20 dBm | oo @P o e
A 1 , A A - Pam bao tham so6 tin hiéu
- B0 chinh xac do tan s0: <+ 1 ppm/ndm hét dine thist ké
- Do chinh x4c do bién do: <+ 0.5 dB p &
- Dai dong: > 80dB
- Kiém tra cac tham so
- Dai tan s6 lam viéc: ti thiéu tir 9 kHz ctia xung pA’hatqgom:
X + Cong suat dinh (peak)
dén 40 GHz + Céng suét trung binh
. R ;. | - Dai do cong suat: tir -50 dBm dén +20 & &
Méy do cong suat . (average)
121 dinh dBm hogc rong hon + Ti 16 dinh trén trun
- T¢ d¢ 14y mau: > 100 MSa/giay il &
- Bang thong video: > 30 MHz A A
- Thoi gian suon 1én/sudn xudng: < 10ns D0 rong xung
T + Thoi gian sudn 1én,
suon xudng
- Quan sat tryc tiép bién
- Béang thong: > 1GHz dang xung, tin hi¢u radar
1.3 | May hién séng cao tan | - Toc d6 lay mau: > 5 GSa/s - Kiém tra d6 chinh xac
- Thoi gian suon 1én: < 500 ps cac tham so bién d9, do
rong, chu ky lap...
A N z Kiém tra va diéu chinh do
Thiét bi do tan so A s R 1A , LA X . A
1.4 chuven dun Do chinh xac cd ppm tro 1én chinh xac tan s6 ctia bd
Y Hng phat/thu bén trong GPR
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Tén phuong tién
TT | dung dé kiém dinh, Pac trung k¥ thuit do lwomg co ban
hi¢u chuén

Chirc ning trong kiém
dinh, hi¢u chuin

DPé kiém tra va x4c dinh
gia tri Time Zero cua
may

Bo do kiém tra Time | TAm kim loai co phu bé mat Metal kich

L3 | Zero thude 60x60cm

2 | Hé thong kiém tra bd do khoang cach, gdm:

Kiém tra khoang cach
tinh toan ctiia may so voi
khoang cach chinh xac
cua ludi 6 vuong

- Kiém tra kha nang phat
hién cua radar

Bii thir ngoai troi chdn cac myc tiéu chuan | - Kiém tra d6 xuyén sau

2.1 | Lu6i 6 vudng chuin Ludi 6 vuong 0,5m d6 chinh xac <+lcm

2.2 | Bii thir ngoai troi biét trude vé kich thude va do sau theo bd | - Kiém tra do chinh xéac
tri do sau

- Kiém tra d6 phan giai
ngang

- Kiém tra kha ning phat
hién cua radar

Hop kiém  chuédn | - Hop chira vat liéu dong nhat - Kiém tra d6 xuyén sau
2.3 | (dung kiém thir trong | - CO cac vat mau co thé diéu chinh dugc | - Kiém tra d6 chinh xéc
nha) d6 sau va khoang cach do sau
- Kiém tra d6 phan giai
ngang

2) Pé xuat chuan do luong phuc vu kiém dinh phuong tién do sdu day nude

Phuong tién do sau day nudc sir dung phd bién hién nay ¢ Viét Nam va trén thé gioi
1a phuong tién do sdu hoi 4m da tia/don tia (hay con goi 1a MBES/SBES). Thiét bi don
tia 1a 1 tia, phuong tién da tia 1a nhiéu chum tia. V& co ban, né 1a mot hé théng str dung
song Am phat va thu trong moi trudng nudce, tir d6 mdi vi tri phan xa clia song am sé tao
ra mot gia tri do sau.

Don vi do cia MBES/SBES la: Thoi gian phan xa (ns, ps); goc quét (degree/radian);
Tan s6 hoat dong cia song am (kHz); Cuong d6 tin hiéu phan xa (db).

Dai luong do: Chiéu sau (m, cm, ft).

Tai liéu tham khao dé dé xuét chuan do luong sir dung dé kiém dinh, hiéu chuan
phuong tién do do sau day nuéce gdm: Thong tu 27/2011/TT-BTNMT; ISO 19379:2003;
NOAA Hydrographic Surveys Specifications and Deliverables Manual [9, 11, 12].

MBES/SBES gom nhiéu loai ctia nhidu nha san xuat nhu: Odom Hydrotrac II,
Echotrac E20...; Thiét bi hdi 4m da tia (MBES) nhu Kongsberg EM2040, Reson SeaBat
T50-P/T20-R... hién dang duoc st dung trong khéo sat day bién, song hd ¢ Viét Nam.

Céu tao chung ctia mot hé mot hé thong MBES/SBES tiéu chuan gom 5 thanh phan
chinh: Cum dau do phat - thu (Transducer Array); Bo xu ly tin hiéu (Sonar
Processor/Transceiver Unit); H¢ théng dinh vi (GNSS - RTK/PPP); B§ do chuyén dong
(IMU/MRU); Thiét bi do van toc 4&m (SVP - Sound Velocity Profiler); Céc thiét bi s&
dong thoi ghi nhan: Tin hiéu Am phan tir day; Vi tri GPS ting diém do; Thoi gian. Quan
sat dang song, tin hiéu phan hoi, do sau thay ddi theo thoi gian thyc, thong qua phan mém
chuyén ding dé xac dinh toa d6 va do sau cta diém day nudc.

Qua nghién ciru cdu tao ctia mot sé phuong tién do nhu Odom Hydrotrac II,
Echotrac E20, cho thdy 3 b phan s& gay ra sai s6 lién quan dén dai lugng do “do sau”
day nuoc, gém: truyén am; phan xa am; bd do thoi gian; .
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Tir nghién ctru céc tai lidu trén lam co sé dé xuat chuan do luong dung dé kiém
dinh, hi¢u chuan phuong tién do MBES/SBES nhu Bang 2 dudi day.

Bdng 2. Hé thong chudn do lwong cho kiém dinh, hiéu chuan phwong tién do sdu ddy mede

Tén phwong tién
TT | dung dé kiém dinh, | Pic trung ky thuat do lwong co ban Chire niing trong kiém dinh,
o z : : hi¢u chuén
hi¢u chuan
Dai do tdc d6 am thanh 1.400 - 1.600 | Cung cip thong s6 van toc
. L aa A m/s; song am trong nudc, gitp hé
1 gﬁindo toc do am | b hinh xdc £ 0,05 m/s théng MBES/SBES tinh toan
Do phén giai < 0,01 m/s khtic xa tia va quy doi thoi gian
Tan suat lay mau > 1 Hz tin hi¢u thanh d6 sau chinh xéc
Inox khong gi (thép khong gi 316); | Xac dinh va hi€u chinh offset
. .2 o Dai: khoang 1 mét hodc 16n hon, tuy | time/draft ctia dng-ten do so
bia kiém nghiém A an oAl A 2 \ . iy ., 2 aAs
2 (Bar Check) thudc d¢ sdu can kiém tra; Puong kinh | véi muce nude, gitip chuyén doi
tr2 - Sem; co bé mat phan xa tot (min | chinh giéc thoi gian tin hiéu
va phang), khong hap thy sébng am phan hoi thanh dg sau
- Laﬂm bang hop kim. Kich thudc tiéu Qué chu chudn (c6 kich thuéc
chuan 38,1 mm; Trong lugng 433 g v iAot L s
s A 1A 2 r a0, va d6 phan xa xac dinh) dugc
Qua cau hiéu chuan | - Tan s6 st dung 10 - 260 kHz; Boc . X oy AP
3 o tha xudng dé danh gia kha nang
19, 10] wong thi luGi dinh huéng va phan gidi goc
- Dung sai hinh cau tot hon 0,01 % ol tim c}i‘lm tirz’i glat &
duong kinh & :
) Xac dinh cac khoang cach va
4 | May toan dac chuan | D§ chinh xéac: <+0,5" 1éch goc gitra cac cam bién (Bo
phat/thu, GNSS, IMU)
) . ;h]?lgntﬁl“d((jmg b9 =100 ns so véi bam bao cho tat ca cac thanh
5| Tt dine 061 |Gy i S s <t | DAL B i iy
& - Ddng bd héa MBES/IMU sai s < £1 | 5 e o mays :
s dong bo thoi gian
- Bé nudce chuén: ¢ cac mice do sdu da Tao mdi truong én dinh, da
Bé chuén [9]: biét trude (0,5m; Im; 1,5m...) RS Chlef oy CZ
+ Bé nudce chudn - Bé ga diu do (gia d& ddu do): ¢ dinh | P 218
6 , A RPRe , dinh dé xac dinh chinh xac céac
+ Bé ga do dau do dang vi tri va vuong gdoc voi mat nude N LA e A
1" an A 2 Z s 2 o .2 thong so ve thoi gian - d6 sau,
+ Moc d¢ sau chuan | - Moc chim trong bé hodc dia kieém R R L
nghiém d6 nhay va déc tinh chum tia

3.2.2. Chudn héa cdc chuan do lwong sir dung trong kiém dinh, hiéu chudn phwong
tién do linh viuee Po dac va Ban do

Cac quy dinh hién hanh nhu Luat Po luong 2011, Nghi dinh 105/2016/ND-CP,
Thong tu cua B Khoa hoc va Cong nghé¢, cung véi quy dinh chuyén nganh cua Po dac
va Ban db tao co s¢ phap 1y cho hoat xdy dung, duy tri va kiém dinh cua cac chuan do
ludng sir dung trong kiém dinh, hiéu chuan phuong tién do linh vuc Po dac va Ban do.

Chuan do ludng st dung trong kiém dinh cac phuong tién do nhom 2 1 yéu cau bat
budc. Viée hoan thién cac hé thong con thiéu di duoc dé xuat nhu myc 3.1 & trén. Dé
chuan héa dugc hé thdng chuan do ludng st dung trong kiém dinh, hiéu chuan phuong
tién do trong linh vuc do dac va ban do, chung ta can tinh dén 2 vén dé:

Thir nhat, nhiéu chuan do ludng c6 thé thuc hién cac “phép chuan” giéng nhau cho
mdt sb phuong tién do c6 ciing dai lugng do, vi vy nén dau tu dong bd va mo rong phong
kiém dinh, hiéu chuan hién nay s& mang lai hiéu qué cao hon.

Thir hai, truong hop cac phuong tién do nhom 1 khi c6 yéu cau klem dinh, hi¢u
chuén s& doi hoi phai ¢6 cac chuan do luong. Vi vay, dé chudn héa chiing ta can thlet lap
dugc cac chudn do luong ddi voi mot sé phuong tién do nhém 1 khi ¢6 yén cau, nhu:
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phuong tién do trong luc, phuong tién quét Lidar dat trén tram c¢b dinh (Lidar xoay),
phuong tién sonar quét suon. Diéu nay 1 rat quan trong, boi phuong tién do trong linh
vuc Do dac va Ban dd déu phuc vu céac hoat dong cong vu, phuc vu hang tram doanh
nghiép do dac ban db trén ca nudc hoat dong trong linh vuc nay.

3.3. Thdo ludn

Phuong tién do ngay cang hi¢n dai, lién tuc dugc hi¢n dai hoa, vi vay, cac linh vuc
can xay dung duoc danh muc, lién tuc cap nhat danh muc dé xé4c dinh nhom cho phuong
tién do, tir d6 tién tGi xay dung van ban Po luong trong kiém dinh, hiéu chuén, thir nghié¢m
phu hop véi nhiém vu do luong, kip thoi cdp nhat cac phuong tién do moi. Hién trang
cong bd va quan 1y chuan do ludng, chat chuan trong linh vuc tai nguyén va mdi truong
d4 c6 nén tang phap 1y, ha tang k¥ thuat budc dau, nhung con nhiéu thach thirc vé dong
bd hda van ban, nang luc hiéu chuén, phat trién chat chuin ndi dia va quan ly dir liu.
Phuong tién do trong linh vuc Po dac va Ban d6 hau hét thudc nhom 2, theo d6 cac quy
trinh kiém dinh d& ban hanh hodc da dy thao 14y y kién dé ban hanh, trong d6 di quy dinh
cu thé vé chuan do luong. Hién nay, linh vuc Po dac va Ban d6 da c6 mot hé thong chuan
do ludng cho kiém dinh 02 ching loai phuong tién do. Tuy nhién van con 05 chung loai
phuong tién do chua ban hanh quy trinh kiém dinh (trong d6 03 ching loai d c6 du thao
va du kién chuén, 02 ching loai chua c6 dy thao va du kién Chuén). Bén canh do, mot s6
loai phuong tién do nhém 1 ciing can kiém dinh, hiéu chuan khi c6 yéu cau, chinh vi vay,
nghién ctru ndy da dé xut cac chudn do luong cho 02 ching loai phuong tién do sau cong
trinh ngdm va do sdu ddy nudc chua ban hanh quy trinh kiém dinh, dé xuat mot sb giai
phap dé chuan hoa chuan do luong st dung trong linh vuc Po dac va Ban do.

Viéc chuan hoa va hoan thién hé théng chuan do luong trong nganh Po dac va Ban
d 1a yéu t6 then chdt dam bao cho cic phuong tién do co thé cung cip sb liéu, dir liu
dia khong gian, phuc vu quan Iy nha nudc, dap uing yéu cau quy hoach, phat trién kinh té
- xa hoi, quoc phong - an ninh, phong chéng thién tai, tmg pho bién doi khi hau... mot
cach chinh x4c nhat, tin cdy nhat va minh bach nhét. Dé hoan thién va chuin hoa hé théng
chuén do luong sir dung trong linh vuc Po dac va Ban dd, can xay dung mot dinh hudng
tong thé vira mang tinh chién lugc, vira mang tinh k¥ thuat - gan vé6i dic thu cua linh vuce
do la do luong « dbi {tuong khong gian, dinh vi khong gian, trén mat dat, dudi nudc va dudi
dat. Cac dé xuat gom:

- Ra soat, stra doi, bd sung cac quy dinh phap luat lién quan dén do luong va higu
chuan phuong tién do trong linh vuc Po dac va ban dd, dam bao déng bd voi Luat bo
luong, Luat Do dac va Ban dd;

- Chuan héa quy trinh hiéu chuén va kiém dinh phuong tién do, bao g6m hudng dan
ky thuat, quy trinh vén hanh, truy xuit ngudn gdc chuan,... Dam bao lién két cac chuan
chinh/quéc gia voi chuan cong tac tai cac co so.

- Tang cudng ning lyc cho cac don vi cé chiic nang kiém dinh, hiéu chuan phuong
tién do. Pau tu thiét bi kiém dinh, hiéu chuan dat chuin quéc té, dam bao kiém dinh, hiéu
chuin chéo va so sanh lién phong.

- Xay dyng mang ludi chuan do luong trong linh vuc Po dac va ban dd, thiét lap
mang ludi cac phong chuan do luong trén ca nude dé chia sé dit liéu, dong bd hoa cac
tiéu chuan.

- Phat trién hé théng co so dit liu Vé chuén do luong va thiét bi do sir dung trong
Do dac va Ban dd, cho phép truy xut ngudn gdc, quan 1y 1y lich kiém dinh, hiéu chuén;
ddng bo dit lidu kiém dinh, hiéu chuén.
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- Tham gia hé thdng do ludng qudc té dé cong nhan 1an nhau két qua kiém dinh,
hiéu chuan. Chuyen giao cong nghé va cap nhat chuan do luong qudc té, Tham gia so
sanh chuan qudc té.

4. Két luan

Viéc hoan thién va chuén hoa h¢ théng chuén do luong phuc vu kiém dinh, hi¢u
chuan phuong tién do 1a yéu cau cap thiét, gop phan quan trong trong cung cap sb liéu,
dir liéu mang ludi do dac quoc gia va co so dir li¢u dia Iy quoc gia... mot cach chinh xac,
dat chudn va tin cdy. Tuy nhién, con nhiéu vin dé phai tiép tuc quan tdm dau tu nhu: Can
s6m nghién ctru xay dung hé théng chuan do luong phuc vu kiém dinh cac phuong tién
do nhom 2 chua xay dyung quy trinh kiém dinh, mé rong cua cac phong kiém dinh, hiéu
chuin cia nganh tai cac don vi, ban hanh kip thoi cac chuéan do luong phuc vu quy trinh
hiéu chuan cac phuong tién do nhom 1 khi ¢ yéu cau.

Loi cdm on

Nghién ctru nay duoc thuc hién trong khuon kho dé tai “Nghién ciru hoan thién
danh muc phuong tién do, chuan do luong, chat chuan céc linh vuc nganh Tai nguyén va
Méi truong” ma s6 TNMT.2023.996.01, do Bo Tai nguyén va Mbi trudng quéan 1y (nay
1a Bo Nong nghiép va Moi truong). Nhém téc gia xin chan thanh cam on sy hd tro quy
bau tir DE tai.

Cam két ciia cac tac gia

Tat ca cac tac gia c6 tén trong bai bao cam két sy dong thuan va khong co xung dot

loi ich trong cong bd khoa hoc tai bai bao nay.
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