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NGHIEN CU'U, XAY DUNG GIAI PHAP TU PONG HOA
QUAN LY HOAT PONG NGHIEP VU TRAM KTTV VA
TRUYEN TIN THEO THOI GIAN THUC TU CAC TRAM
KTTV TRUYEN THONG

Dwong Vian Khanh!, Hoang Vin Quang'

Tém tit: O Viét Nam, hé thong do dac quan trdac KTTV truyén thong van con phé bién, viéc
nghién civu, tng dung cdc tién bo KHKT vé dién tir, cong nghé thong tin, vién théng vao ti dong héa
do dac quan trdc, truyén tin KTTV tir cdc thiét bi do truyén thong, phuc vu cong tac dw bdo khi
twong thity la rat can thiét. Bai bdo nay sé trinh bay viéc xdy dwng giai phép tw dong héa qudn 1y
hoat déng nghiép vu tram KTTV va truyén tin theo thoi gian thuc tir cac tram KTTV truyén thong.
Két qua cua nghién cuu la thiét ké va san xudt bé thiét bi tich hop lcfp dat tai tram KTTV truyén
théng, bao gom cdc tram khi tiwong, thity van va hdi van truyén thong; Xay dung giai phdp truyén
6 liéu thoi gian thuc cho tram KTTV truyén théng, bao g&m bé thiét bi truyén dir lieu ty dong va

hé thong phan mém chuyén mon.

Tir khéa: Hé thong nhiing, thiét bi thu GPS, truyén tin thoi gian thiee, s6 héa téi da cdc loai cam

biéen do.

Ban Bién tap nhan bai: 12/10/2017 Ngay phan bién xong: 8/11/2017 Ngay dang bai: 25/11/2017

1. Pit van dé

Thyc hién “Pinh huéng Chién luoc phat trién
Nganh KTTV dén 2020” (Quyét dinh sb
929/Qb-TTg ngay 22 thang 6 nam 2010 cua Thu
tudng Chinh phu); Luat KTTV, Luat phong
chéng thién tai, trong diéu kién, thién tai bio li
xay ra ngdy cang nhiéu, cuondng do ngiy cang
manh, dién bién rat phtc tap va hdu qua nghiém
trong trong khi d6 mang ludi tram khi tugng thuy
van cta Viét Nam dé phuc vu cong tac dy bao
hién nay con thua, phat trién mang ludi chua
ddng bo, do dac quan tric trén Mang ludi con sir
dung nhiéu thiét bi truyén théng, trong khi d6 yéu
cau cua Pang, Nha nude, Chinh phu va nhan dan
trong cong tac du bao ngay cang cao (thoi han dy
béo dai hon, d chinh xac cao hon, du bao chi tiét
va cu thé hon).

Dé dat duoc yéu cau cia xa hoi dbi voi cong
tac du béo, can tung budc thuc hién tu dong hoa
va hién dai hoa nganh KTTV, nang cao nang luc
hé théng hd tro cong tac du bao va canh bao thién
tai tuc thoi, tang chét lugng du bao phuc vu [1-3].

Bai bdo nay trinh bay mot giai phap nho trong

"Trung tam Mang luwéi KTTV va méi triueong

Email: khanhnhms@yahoo.com
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nhiém vu l6n thyc hién ndi dung tu dong hoa va
hién dai hoa nganh KTTV, nang cao nang luc h¢
thong hd tro cong tac du bao va canh bao thién
tai, cu thé 1a noi dung thuc hi¢n lya chon va xay
dung giai phap tong thé vé& tu dong hoa quan 1y
hoat dong nghi¢p vu tram KTTV va truyén tin
theo thoi gian thyc tir cac tram KTTV truyén
thong; Tang cudng kha ning nang cao kién thirc
chuyén mon nghié€p vu cua ddi ngii can b, vién
chuc tai tram quan tric KTTV cling nhu ¢ cac
nhu cac don vi tryc thudc Trung tam KTTVQG
trong viéc nghién ctru ing dung, tiép can cac cac
trang thiét bi tr dong hoa hién dai hoa KTTV.

2. Phuong phap va két qua nghién ciru

2.1.Xay dwng gidi phap tw dong hoa qudn ly
hoat dong nghiép vu tram KTTV va truyén tin
theo thoi gian thue tiv cdc tram KTTV truyén
thong

Thiét k& bo thiét bi do va truyén tin ty dong
lién tyc (thoi gian thuc), tich hop va s6 hoa cac
loai cam bién do thu cOng tai tram quan tric
truyén thong: (1) Nghién ctru thiét ké va san xuat
b thiét bi tich hop lép dat tai tram KTTV truyén
thong (chia tich module va timg budc ty dong
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hoa dbi v6i timg nhom tram quan tric khi tugng
thily van truyén thong (tram khi twong, thily vin
va hai van); (2) S6 hoa céc loai cam bién tuong tu
tai tram quan tric truyén thong (s6 hoa tdi da cac
loai cam bién do tuong tu, khong tu dong hoac
ban tuy dong cac trang thiét bi do tai tram khi
tuong thuy van truyén théng) va tich hop cac cam
bién do (dap tng céc tiéu chuan vé thiét ké chuan
két ndi, dinh dang s6 liéu ciing nhu dap ng cac
yéu t6 tuong thich phan ctng thiét bi).

Thiét ké hé théng phan mém quan ly dir liéu
do dac, tich hop giai phap quan tréc truc tuyén hé
théng tram do ty dong, tuw dong hoa quan 1y hoat
dong nghi¢p vu tram KTTV, quan 1y hd so tram
va hoat dong tac nghiép truc tuyén, giai quyét cac
van dé sau: ) Truyén va nhan s6 liéu Khi tuong
Thaty van, Hai vin va do mua trén co s cac sd
liéu c6 san tai cac tram (mg dung VPN phu hop
VvGi cac tram co san ha ting mang Internet; (2) C6
chure nang “Giam sat hién trang hoat dong mang
ludi cac tram khi tugng, thuy van, hai van va do
mua ty dong trén nén hé théng truyén tin ¢6 san”;
(3) C6 nang lyc cung cip thong tin thoi tiét khi
twong thity van cho cong ddng mot cach hé thong
bé'mg viéc str dung thiét bi di dong trén nén dién
toan dam may; (4) Quan Iy hd so tram: xay dung
hé théng quan 1y truc tuyén téng thé vé hd so
tram lién quan dén con nguoi va thiét bi, co 6
vét chét thudc tram; (5) Ty dong hoa viéc quan
trdc thu cong tai tram quan tric truyén thong:
quan ly thyc hién dung quy trinh lam viéc hién
tai (tu dong hoa cong ngh¢ do, df)ng bo dir liéu,
quan ly giam sat va danh gia hoat dong cong viéc
hang ngay cua quan tric vién tai tram bang hé

Cam bién do Mua SL-1
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théng quan 1y cong viéc mang ludi truc tuyén.
Quy chuan va dong bd phuong thire 1am viée lién
quan dén hoat dong nghiép vu tram; dem lai lgi
ich vé viée tang mat do quan tréc va tién t6i giam
nhan lyc thu cong).

Bai b4o nay trinh bay noi dung vé thiét ké, tich
hop cac module cua b thiét bi tich hop dung cho
cac tram khi tuong truyén thong. Trong do, thiét
ké, tich hop cac module cua bo thiét bi tich hop
dung cho cac tram thiy van va hai van truyén
thong.

2.2. Nghién ciru thiét ké va sin xudt b thiét
bi tich hop lip dt tai tram KTTV truyén thong

He¢ thong quan tric KTTV ciia nganh bao gdm
cac tram quan trac khi tuong bé mat, khi tuong
trén cao, quan tric thuy vin, hai van, quan tric
vién tham (tram thu 4nh may, tram rada thoi tiét).
Mang lu6i quan tric KTTV hién nay c6: 212 tram
khi tugng véi 3 loai tram khac nhau (trong do6 c6
180 tram truyén théng); 249 tram thuy van dugc
chia Iam 3 hang tram (trong d6 c6 233 tram
truyén thong); 23 tram hai vin (06 tram quan tric
truyén thong hoan toan) va 156 tram méi truong
(145 tram truyén thdng). Viéc nghién ciru thiét
ké, tich hop cac module cta bo thiét bi tich hop
dung cho tung loai tram KTTV duoc thiét ké
riéng cho ting loai tram: cac tram khi twong, thuy
van, hai van. Noi dung hién thyc thiét ké phan
cting thiét bi tich hgp cam bién do tram khi tugng
truyén théng duoc thuc hién theo so d6 nhom
thiét ké hinh 1. Ddi véi cac tram khi tuong, thuy
van va hai van duoc thuc hién theo mé hinh
twong tu, chi khac vé ching loai cam bién.

Cém bién Khi dp

- Chao I3t (NO/NC) Man hinh hién thi - Giao tiep RS232
- Hé 56 Slope - Khi dp mure tram
XU'LY TRUNG TAM Cdm bién Bifc x4

Cam bién do GidEL
- Hudne gio

- Toe 4 gid -FOTA

- ARM 32 bits

- AlsDlsDos

- Giaotiép RS232
- Tich bop t Datalogger

-RTC...
Nguc;‘!._'. cung dp
- Neubn dy phong Giao tiép bo mach chinh
- Mach ngp ngudn - Clusan ket noi RS232
—Dodiénéiﬁtﬁu Bg:::i:]';“ﬂﬂt bi - Binh dang 56 liéu
= Cam bi nguon : :
& | - Nhit ky hoat ding )

Hinh 1. So do thiét ké phan cirng thiét bi

TAP CHI KHi TUQONG THUY VAN
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2.3. Lwa chon thiét ké bo mach chinh cho
bé thiét bi tich hop

a. Hé théng nhing

Ttr sau khi ra doi nam 1960, cac hé thong
nhiing ngdy cang khang dinh duogc vai tro quan
trong vuot trdi cia minh trong tat ca cac linh vuc
ctia doi séng hién dai. T nhitng hé thong phtc
tap nhu hang khong vii try, phong thu quan sy,
may moc ty dong trong cong nghiép, dén nhiing
phuong tién di chuyén thong thudng nhu may
bay, xe dién, xe hoi, cac trang thiét bi y té trong
bénh vién, cho t&i nhiing thiét bi dién t tiéu
dung nhu truyén hinh va dién thoai di dong, may
nghe nhac, may chup anh, thiét bi thu GPS, may
in, hay ngay ca cac do gia dung nhu 16 nuéng vi
ba, may giat, may rua chén ma chung ta str dung
héng ngay, dau dau ciling c6 sy hién dién ctuia hé
thong nhing.

Bo mach chinh thiét bi chu tich hop cam bién
do dac, quan tric ty dong trong linh vuc khi

Hién thuc Embedded Linux trén board
Mini2440

- Cai dat Cross-Compiler

Cross-Compiler la trinh bién dich c6 kha
nang tao ra code thuc thi cho mdt h¢ théng khac
hé théng ma compiler dang chay. Cac cong cu
Cross-Compiler dugc dung dé sinh ra cac d6i
tugng thyc thi cho cac hé thong nhing hodc cac
g dung chay trén nhiéu hé thng khac nhau.

- Bién dich Kernel Image

Kernel 13 mot phan mém cin ban quan trong

TAP CHi KHi TUQNG THUY VAN

tugng thity vin 1a mot hé thdng nhiing tich hop
cam bién do (tich hop giira phan cimg va phan
mém nhung, tich hgp cam bién do va thuc hién
s6 hoa chung), giao dién nguoi dung va truyén
dir liéu thong qua duong truyén mang thong tin
di dong. Bo mach chinh (main board) st dung
cho bo thiét bi tich hop sir dung phan cung tbi
thiéu can trién khai duoc hé diéu hanh nhung
Embedded Linux trén do.

Board FriendlyARM Mini2440 dya trén nén
tang ARMO, su dung vi xur Iy S3C2440 cta Sam-
sung c6 thé chay vi xung clock téi da 533 MHz.
Board duoc san xuit huéng dén nguoi dung phat
trién tng dung nhung, diéu khién thiét bi cong
nghiép, phat trién cac thiét bi PDA, GPS re-
ceiver. Trong nghién ctu nay, Friendly ARM
Mini 2440 duogc lya chon va thir nghiém hoat
dong véi phan ctng nhiing.

b. Board FriendlyARM Mini2440

Hinh 2. Board FriendlyARM Mini2440

nhét ciia moi hé théng Linux. Kernel chiu trach
nhiém quan 1y cac thanh phan va dan xép moi
hoat dong trong hé thong [8].

Module Wireless, truyén nhan dit li¢u trong
moi trudng vo tuyén duogc lya chon st dung:

- Wireless LAN USB

Thiét bi duoc st dung dé hién thuc ung dung
MIJPEG-Streamer qua mang LAN khong day
(Wifi) la Wireless USB TL-WN721N do hang
TP-Link san xuét.
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¢. Phan ciing nhiing Raspberry Pi 3 dwoc lira
chon su dung va thir nghiém hoat dong

Raspberry Pi la mot seri cac may tinh chi co
mot board mach kich thudc chi béng mot thé tin
dung, dugc phat trién tai Anh boi Raspberry Pi
Foundation véi muc dich thiic day viéc giang
day vé khoa hoc may tinh co ban trong cac
truong hoc va cac nude dang phat trién.

Hinh 4. Két qua hién thuc module wireless

- Phan cimg

B vi xir 1y - diéu khién trén Pi c6 dang chip
tich hop (SoC - System on Chip) bao gdom mét vi
xtr Iy ARM, mdt GPU va RAM. chip SoC trén
Raspberry Pi phién ban dau c6 tén 1a Broadcom
BCM2835, phién ban Pi 2 1a BCM2836 va mdi
nhat trén Pi 3 1a BCM2837.

3

Hinh 5. So lwge cdc khoi phan cieng Pi 3

- H¢ diéu hanh

Raspberry Pi 3 voi CPU Cortex A53 trén kién
tric ARMv8 manh mé&, c6 thé cai dit nhiéu hé
diéu hanh khac nhau nhu céc phién ban linux cho
nhan ARM, Android, Windows 10 IoTs. Hé diéu
hanh pho bién bac nhat trén cac dong Pi phai ké
t6i 12 Raspbian. Raspbian 1 hé diéu hanh duoc
xdy dung dya trén hé didu hanh Debian va dugc
tdi uu hoa danh cho Pi, Debian 1a mot distro kha

ndi tiéng cua Linux [7].

T
h

Raspbian

Hinh 6. Logo hé diéu hanh Raspbian

TAP CHI KHi TUQONG THUY VAN
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- Bién dich chéo va QT Framework

Trinh bién dich, con goi la phén mém bién
dich, compiler, 1a m¢t chuong trinh may tinh lam
cong viée dich mot chudi céac cau 1énh dugce viét
bang mot ngdn ngir 1ap trinh (goi 1a ngdn ngir

Editor or IDE

Source codes (.cpp), Headers (_h]l

Preprocessor

Included files, replaced svmbolsl

ngudn hay ma ngudn), thanh mot chuong trinh
twong duong nhung ¢ dudi dang mdt ngéon ngi
may tinh mai (goi 1a ngén nglt dich) va thuong
1a ngdn ngit & cap thap hon, nhu ngdn ngir may.

Step 1: Write Source Codes

Step 2: Preprocess

Compiler Step 3: Compile Build
Object codes {. Ob_J,_O]l -
Static Libraries (.1ib, .a)— Linker Step 4: Link Edit
Executable Code (.exe) l
Shared Libraries (.dll, . so)—» Loader Step 5: Load
l ' Run
Input —» CPU Step 6: Execute
Output
Hinh 7. Qua trinh bién dich mot ung dung
Build t System

System
Instruction set
0S: Lini

I

U
my

GCC native compiler

Host S

x64

X 05: 1

GCC source code test.c

We'll use the
existing compiler...

1o bu

ux

m

GCC cross-compiler

cross-compiler...

set: AArché6d

ystem
on set |

(a1 Of

e Targe
=i ': :‘-,'hl‘.

X

pp

ilda that builds

programs for AArchéd.

Hinh 8. Hé théng Cross Compiler

2.4 Thiét ké module thu tin hiéu GPS siv
dung vi mach M-89

Giai phap dinh vi GPS dugc ung dung nhu
mot cong cu hd tro xac thyuc vi tri hoat dong clia
thiét bi tai tram cling nhu quan tric vién can thiét
phai quan tric tai diém lam viéc quy dinh. Giai
phap dinh vi GPS giup hé thong giam sat chit
ch€ hon va tur do thu thap dugc nhitng sb liéu
diém mot cach chinh x4c hon, nang cao chit

TAP CHi KHi TUQNG THUY VAN

luong hoat dong ctia toan hé théng. Module GPS
sir dung chip M-89 cua hang Holux, dugc thiét
ké véi giao dién diéu khién 1a chuan truyén thong
nbi tiép RS232, thuc hién két ndi véi board
nhiing Mini2440 thong qua cong UART. So d6
mach nguyén 1y va mach in duoc thiét ké trén
phan mém Altium Designer, phién ban Altium
Designer Winter 09 (Hinh 9).
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Hinh 9. So d@6 nguyén 1) module GPS
Két qua hi¢n thuyc module GPS su dung vi mach M-89 va PL2303 (Hinh 10).
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Hinh 10. Module GPS dung vi mach M-89

St dung phan mém mé phong Proteus VSM  nhiéu vi tri khac nhau, két qua cho thdy module
v6i cong cu COM vat ly (COMPIM), thuc hién  GPS hoat dong kha 6n dinh va do chinh xac tai
doc va xtr Iy ban tin GPS tryc tiép tir module  céc vi tri khao sat twong d6i cao (Hinh 11).
GPS trong qua trinh két ndi voi may tinh tai
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Hinh 11. M6 phong doc va xu ly ban tin GPS

TAP CHI KHi TUQONG THUY VAN
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2.5 Thiét ké module giao tiép mang 3G véi vi
mach Simcom SIM5218A4

Vi mach SIMCom SIM5218A c6 cac thong s6:

Tong qudt

- Tri-BandUMTS/HSPA850/1900/2100 MHz

- Quad Bands GSM/GPRS/EDGE

- Video call with Camera sensor interface

- GPS (A-GPS and Stand Alone GPS)

Dir liéu

- HSDPA - Max. 7.2Mbps (DL)

- Internal
(TCP/UDP/SMTP/POP3/HTTP/FTP)

Két noi mang

- Support on GSM and WCDMA

Giao dién diéu khién

- Standard AT via UART/USB

TCP/1P

.\\::‘-___ff 5.7
Hinh 12.Vi mach SIM52184

2.6 Thiét ké module truyén tin két hop siv
dung vi mach SIM5218A4

Module truyén tin qua mang 3G két hop dinh
vi GPS va truyén anh st dung CMOS Camera 2.0
MP dugc thiét ké voi muc dich xay dung giai
phap dinh vi va truyén anh qua mang thong tin di
dong 3G bﬁng mot hé dién tur thong thuong véi
chi phi tiét kiém va tich hop so véi giai phap xay
dung hé dién t& nhung. Module dugc két ndi voi
mach nhan 1énh diéu khién chinh (trinh bay trong
phan sau) thong qua cong UART va duoc diéu
khién bang tap lénh AT (Attention Commands)
[9-10]. Viéc lwa chon, thir nghiém hién thuc thiét
ké trén cac board mach nhung st dung cho bo
mach chinh cta bd thiét bi tich hop cling nhu céac
wu nhuogc diém cta ching, nhom nghién ciru lya
chon module bo mach chay vi xir Iy nén tang
ARM Raspberry Pi3 cho viéc thiét ké bo mach
chinh. Viéc két ndi va truyén dit liéu tir tram vé
may chu khu vuc dugc lya chon dya trén giao
thirc truyén tin TCP/IP, két n6i Ethernet/Internet,

TAP CHi KHi TUQNG THUY VAN

truyén tin thoi gian thuc ¢6 du phong duong
truyén mang thong tin di dong GPRS/3G. Module
dugc lya chon cho giai phap dinh vi thiét b 1a vi
mach GPS Holux M-89, doc dit liéu theo chuin
giao thtc NMEA 0183.

Viée lya chon, thtr nghi¢ém hién thuc cong cu
phﬁn mém hoat dong trén bo mach chinh: hé diéu
hanh nhing Embedded Linux chay trén nén tang
vi xtr I ARM dugc lya chon. Phat trién timg dung
phan mém trén cong cuy trinh bién dich chéo va
QT Framework. Tuong tac giita quan tric vién st
dung thiét bj tai tram va phin mém thong qua man
hinh cam tng da diém. Trong ndi dung nghién
ctru ndy, giai phap két hop giita cong nghé truyén
dir liéu mang thong tin di dong 3G, mang internet
c6 day va két hop dinh vi vi tri thiét bi GPS dugc
lwa chon dé nghién ctru. Dt liéu cam bién duogc sd
hoa bang module chuyén dbi trudce khi dua vao
bo thiét bi xur Iy trung tim. Module chuyén dbi
thyc hién chuyén doi tin hiéu tir cic chuan tin hiéu
dau vao tuong ty sang cic chuan tin hiéu tiéu
chuan nhu RS232, SDI-12, Digital Input/Output...

B0 thiét bi xir Iy trung tdm sir dung hé diéu
hanh nhing Embedded Linux, thyc hién twong tac
v6i quan trac vién tai tram nho giao dién tng
dung va man hinh cam tmg, thiét bj twong tac véi
cam bién théng qua module chuyén ddi tin hiéu
trung gian c6 dau ra 1a cac chudn dir liéu tiéu
chuan. Pong thoi bo thiét bi nay thyuc hién truyén
dir liu lién tuc toi dia chi may chu khu vyuc thong
qua dudng truyén mang internet va mang thong
tin di dong du phong.

3. Két luan

Viée tng dung céc tién bo khoa hoc ki thuat
vé dién tir, cong nghé thong tin, vién thong vao
tu dong hoa do dac quan tréc, truyén tin KTTV tu
cac thiét bi do truyén théng, phuc vu cong tac du
bao khi twong thuy 1a rt can thiét. Pay 1a mot
trong giai phap thiic day thuc hién “Dinh huéng
Chién lugc phat trién Nganh KTTV dén 2020”
(Quyét dinh s6 929/QD-TTg ngay 22 thang 6 nim
2010 cua Thu tuéng Chinh phu); Luat KTTV,
Luat phong chéng thién tai, trong diéu kién, thién
tai bio lii xdy ra ngdy cang nhiéu, cuong do ngay
cang manh, dién bién rat phuc tap va hau qua
nghiém trong trong khi mang luéi tram khi tuong
thuy van cua Viét Nam dé phuc vu cong tac du
bao hién nay khi mang ludi tram do con thua, phat
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trién mang ludi chua déng bd, do dac quan tric
trén mang ludi con nhiéu thiét b truyén thong.

Lua chon va xay dung giai phap tong thé vé tu
dong hoéa quan ly hoat dong nghi¢p vu tram
KTTV va truyén tin theo thoi gian thyc tir cac
tram KTTV truyén thong 1a mot giai phap cai tién
gitp dung ty dong hoda va hién dai hoa nganh
KTTV; Tang cuong kha ning nang cao kién thirc
chuyén mon nghi¢p vu cua doi ngii can bg, vién
chre tai tram quan tric KTTV ciing nhu & cac don
vi truc thudc Trung tdm KTTVQG trong viéc
nghién ctru timg dung, tiép can cac trang thiét bi tu
dong hoa, hién dai hoa KTTV....

Viéc thiét ké, Iya chon thiét bi phan cung,

BAI BAO KHOA HQC

chung loai chip vi xir 1y cho thiét ké can téi uu
hiéu suét hoat dong ti da cho nhitng yéu cu nay.
Ngoai ra, viéc tich hop cac loai cam bién do dac
khi tugng thity van tai tram truyén thong sin c6
doi hoi nhimng bo mach xir 1y két néi trung gian dé
dap ung viéc chuyén doi tin hiéu phu hop giup
viéc tich hop téi bo mach chinh thyc hién dugc.
S hoa, tich hop tbi da cac loai cam bién do twong
tu, khong tu dong hodc ban ty dong cac trang thiét
bi do tai tram khi tugng thiy van truyén thong can
dap ung cac tiéu chuan vé thiét ké chuan két nbi,
dinh dang s6 liéu ciing nhu dép tng cac yéu tb
tuong thich phan cting thiét bi.
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RESEARCH AND BUILDING THE AUTOMATIC SOLUTION FOR MANAGING
HYDRO-METEOROLOGY STATIONS AND REAL-TIME DATA GATHERING
Duong Van Khanh, Hoang Van Quang
Hydro-Meteorological and Environmental Network Center

Abstract: In Vietnam, traditional hydro-meteorological monitoring and observation stations are

still common hence the application of advances in science and technology of hydro-meteorology in
automatic monitoring and observation in terms of information gathering plays a vital role. This
paper presents the development of automatic solution for managing hydro-meteorology stations and
real-time data gathering from the traditional ones. Results from the research are designs and pro-
duction of built-in equipment which are installed at traditional stations including meteorology, hy-
drology and navigation stations. Other results are building the method of real-time data gathering
for hydro-meteorology stations, including automatic information transferring equipment and spe-
cialized software.

Keywords: Embedded system, GPS receiver, real-time data transformer, maximum the number
of sensor types.
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