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NGHIEN CUU CHE THU THIET BI THU THAP SO LIEU
QUADUONG VO TUYEN ICOM DUNG CHO TAU CA

HOAT DONG TREN BIEN

DATA TRANCEIVER PROTOTYPE OVER ICOM TRANSMISSION CHANNEL USED FOR SEA FISSHING BOATS

TOM TAT

Céc phuong tién giao thong trén bo d& duoc gan céc thiét bi gidm sét hanh
trinh. DGi vi cac tau ca thuong hoat dong trén bién noi viing bién xa, viéc quan
Iy cac tau ca cang phic tap hon vi cc viing phd song clia mang thdng tin di dong
chira vuron t6i va kénh thong tin lién lac chdl yéu van ban song cong qua kénh HF.
Hién da c6 nhiéu thiét bi da duoc vao thr nghiém qua kénh vé tinh, GSM/GPRS
hay qua kénh HF. Tuy vy, van chira c0 mot thiét bi ndo duoc dwa vao st dung dé
thu thap 6 liéu trén tau va s8 liéu vé vi tri clia tau c& nham muc dich phuc vu
quan Iy, gidm sat va canh bao khi tau di vao viing khong dugc phép. Bai bao nay
s trinh bay qua trinh thiét ké va tht nghiém thiét bi st dung duong truyén ban
song c¢ong cda ICOM dé thu thap s6 liéu trang thai trén tau va s6 liéu dinh vi clia
tau ca. Thiét bi dugc th nghiém trong phong thi nghiém va ngoai troi. Két qua
cho théy rang kha néng tu thiét ké I hoan toan kha quan, céc két qua sai s6 ChER
lac6 thé chap nhan droc.

Tlr khéa: Thiét bi giam sat, kénh HF, ICOM, GSM, sai s ChER, tau ¢ ¢ bién.

ABSTRACT

At present, all land far-distance coaches are compulsory to install roadmap
supervising smart devices in Vietnam. For the sea fishing boats that are working
far from sea off-shore, managing them is more difficult because mobile
communications do not cover all the area of the sea. A communication between
these boats and off-shore centers is mainly half-duplex. Until now, to make a
communication between them there are several devices have been put for trail.
The communication channel is satellite, GSM/GPRS or HF. However, until now
there is no device used to collect on-boat status parameters and position data in
order to manage these boats and give them alarm when they coming across a
permitted border. This paper will present designing and evaluating a prototype
of transceivers via ICOM transmission channel used for the sea fishing boats. The
device is put for trail in the Lab and outside. The results show that we can
develop the transceivers by our self and the ChER is accepted for transmitting
data via ICOM channel.

Keywords: Supervising devices, HF channel, ICOM, GSM, Character Errored
Rate (ChER), sea fishing boats.
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1. MODPAU

Nam 2010 kinh t€ bién da déng gép hon 49% GDP ca
nuéc trong d6 danh bat hai san chiém 14% [1]. K& hoach dén
nam 2020 du kién kinh té bién dong gép 53-55% GDP [2].
Hién nay nganh hai sdn & nuéc ta c6 khodng 132.000 tau
danh céc céc loai. Vi cac tai nguyén can bo ngay cang can
kiét, nén cac tau danh ca phai danh bat xa bo nhu viing bién
Truong Sa, cach dat lien khoang 640km. Théng tin két ndi
gita tau ca va dét lién cht yéu van la tin hiéu thoai qua
duong ban song céng séng ngan. Biéu nay dan téi, néu co
si ¢0, rat kho cho co quan hitu trach tim ki€m va ctru nan.
Mac du da cé mot sd hé théng (ng dung nhu hé thdng
thong tin duyén hai (TTDH) cda VISHIPTEL, nhwng cac hé
théng thdng tin nay chi cung cap mét s dich vu mién phi va
doi hoi trang bi thiét bi dau cudi. Hé thdng tin di dong cai
tién cla Vietel cung cdp thoai 2 chigu voi tdm phd song
100km (theo ly thuyét) trong thuc té chi dat 30km. Nham tan
dung thiét bi va kénh truy@n sén c6 dé cung cp, cap nhat va
lvu trik thong tin clia cac tau ca phuc vu cho nhitng muc dich
I&én hon nhu ctu nan, canh bao di vao ving bién dac biét,
quan ly tau c4,... Bai bdo nay sé nghién clru, ché thir, budc
dau thir nghiém, danh gia két qua dwong truyén véi cée thiét
bi dau cudi co6 chirc nang toi thiéu. Tir két qua va kinh
nghiém cé duoc, cac hé thdng cé chirc nang day da hon sé
duoc phat trién va dwa vao (rng dung thuc té. Bai bao nay cé
cdu trac gdm 03 phan chinh: bat van dg; Thiét ké thiét bi thu
thap so liéu qua ICOM; Thir nghiém va két qua.

2. DATVANBE

Céac hé thong truyén tin phuc vu cho céc déi tvgng hoat
déng trén bién & Viét Nam bao gém théng qua kénh vé
tinh, hé théng GSM va va kénh séng ngén. Phuong thirc
truyén tin qua vé tinh danh cho cac tau hoat van tai c6 tai
trong Ién va hoat déng tam quéc té dwoc To chirc Hang hai
Thé gi6i IMO quy dinh, khdng pht hop cho céc tau ca [3].
Phuong thic truyén tin GSM chi danh cho cac tau thuyén
can bo, cu ly tuy theo vung pha clia cac nha mang (khoang
100km) [4]. Hé thdéng trong [6] m&i chi st dung duong
truyén ICOM dé truyén s6 liéu vé dinh vi. Hé théng thong
tin két ndi tau c& qua GPS va hé théng thong tin di dong -
GSM/GPRS nhu [4,5]. Hé théng TTDH dang la phuong thirc
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truy@n tin chinh cla cac tau ca bang tin hiéu thoai [3], dwoc
Thi twéng Chinh phi ky quyét dinh dau tv xay dyng va
nang cdp hé théng cac dai thdng tin duyén hai Viét Nam
vao nam 1997. Hé théng phu hop véi cdng wéc quéc té vé
an toan sinh mang trén bién (SOLAS 74/78), theo tiéu
chuan GMDSS cua t6 chirc hang hai quéc té (IMO). Hé
théng gom 33 dai TTDH, trai dai t* Mong Cai dén mi Ca
Mau, dang phuc vu mién phi tau thuyén hoat dong trén
bién gém dich vu sau [3]:

= Dich vy TTDH theo GMDSS: Phuc vu tau hang, tau co
trong tai I6n, may bay bi nan trén bién trang bi day di cac
thiét bi thdng tin theo quy dinh ctia GMDSS.

= Dich vu cdp cru - ctru nan: Tiép nhan va x& ly cac
cudc goi cdp clru - khan cép tir tau thuyén hodc phuong
tién bi nan trén bién - dich vu thong tin an toan hang hai:
gom cac canh bao vé an toan hang hai, canh bao khi tugng,
thong bao khi tuong bién, cac canh bao cép clu va céc
thong tin quang ba lién quan dén khan cap phat cho tau.

= Dich vu TTDH cho tau cé: Phuc vu cac tau danh bat
thay, hai s&n Viét Nam co6 trang bi thiét bi don gian, chti yéu
la may TTDH hoat dong trén séng vo tuyén dién - dich vu
cdp ctu - ctru nan: phuc vu lién tuc 24/24 gio; ti€p nhan va
x( ly cac cudc goi cap ctu, khdn cap tir tau thuyén danh bat
thay san trén tan s6 7903KHz, séng vo tuyén dién.

= Dich vu dv béo thoi tiét bién, du bao thién tai: Phat
dv béo thoi tiét bién, dw bao thién tai trén 2 tin s6 8494KHz
va 7906KHz. Trong nhitng ngay thoi ti€t binh thuong, cac
dai TTDH phat trén tan s6 7906KHz, véi tan sudt 16
phién/ngay/8 dai TTDH - phat tién tan s6 8294KHz - 6
phién/ngay/3 dai TTDH. Trong truong hop cé tin ap thap
nhiét doi xa, tin 4p thap nhiét déi trén bién Dong, tin ap
thap nhiét déi gan bo, tin 4p thap nhiét doi trén dat lién, tin
b&o xa, tin bao trén bién Déng, tin bdo gan bo, tin bao khan
cdp, cac dai TTDH phat 132 phién/ngay.

Hé théng TTDH dang hoat dong thuc hién qué trinh
phét - thu théng tin qua hé théng bd dam push-and-talk,
tin hiéu du6i dang thoai 6 tan s6 séng mang 8MHz. Vi thé,
hé thong khdng cé thdng tin vé trang thai tau va vi tri tau
thuyén, khéng ty déng cap nhat s6 liéu, khéng tv dong gui
s0 liéu vé trung tdm nén khdng quan ly va dinh vi duoc vi
tri cla tau thuyén.

Pé giadi quyét cac van dé trén, ching ta can c6 mot
thiét bi:

= Tan dung dudng truyén san co ctia ICOM.

= Ty dong qua trinh thu nhén di liéu, cdnh bao trang
thai cla tau va xac dinh vi tri thdng qua thiét bi duoc két
ndi voi ICOM san co.

= Sai s0 truyén di liéu khi truyén cac ban tin canh bao
chép nhan duoc.

= Tiét kiém kinh phi va thoi gian trong céng tac quan ly
cac tau can bo.

Thiét ké phan ctng cling nhv phan mém cua thiét bi
duoc xay dyng nham tao:
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= M6t 16p cac doi tugng giao ti€p voi ICOM dé co thé
doc cac thong tin vé thiét bi cling nhw dé giri va nhan cac
ban tin.

= Churong trinh vai giao dién than thién, dé st dung; cac
chirc nang cta phan mém phai day da, thiét ké phu hop
muc dich nguoi st dung.

3. THIET KE THIET B THU THAP SO LIEU QUA ICOM

Puong truyén s liéu tir tau ca vé dat lien cé thé duoc s
dung la vé tinh, dudng GSM/GPRS hay qua thiét bi bd dam
ICOM. Thiét bj thu thap s6 liéu qua duong ICOM danh cho
cac tau ca duwgc mo ta & hinh 1.

V@ nguyén tac dé thuc hién trao d6i théng tin gitta tau
thuyén va trung tam canh bao gan bo, cac thiét bi thu phat
chuyén doi di¥ liéu thong tin phl hop véi cac chuén truyén
di liéu, sau dé duogc truyén qua kénh vé tinh, kénh GSM
hodc ICOM. Mdi phuong thic truyén déu cé nhitng uu
nhugc diém va phu thudc vao khoang cach dia ly gitra bén
thu va bén phat. Trong pham vi clia bai bao nay, nhom tac
gia dé cap toi nghién ctru thiét ké bd chuyén doi thu dir liéu
qua thiét bi ICOM dé thyc hién truyén cac ban tin trang thai
va vi tri clla tau thay vi ICOM dang st dung chi thuc hién
chirc ndng lién lac théng tin bang bd dam & ché dd ban
song cbng.

—p| Mahéa/Gidimé Ma héa/Gidi ma

May

i | :
e MODEM i ICOM /\/ Icom ¥ MODEM > té)”ch

Giao tip ICOM/PC

—»| Giao ti€p ICOM/PC

i t

Ngudn nusi ‘

Hinh 1. So d0 ctia hé thong

Di liéu dau vao bao gdbm cac ban tin lién quan dén toa
dd vi tri va cac thong tin vé trang thai cla tau thuyén da
duoc chuan héa tir bén phat duoc glri dén phia thu théng
gua thiét bi phat ICOM. Cac thong sb can thu thap trén tau
la; Mdy lai hoat déng, may lai si ¢c6, mirc dau may lai thap,
may chinh hoat dong, may chinh s ¢d, méat nguodn dién
chinh, m&c két nhién liéu dv trir, mic két nhién liéu truc
nhat, nhiét dé nudc lam mat may chinh, nhiét doé khi xa
may chinh, nhiét d6 dau boéi tron may chinh theo Quy
chuan k¥ thuat quoc gia vé hé théng diéu khién ty déng va
tir xa QCVN: 60 2013/BGTVT [7].

S0 liéu vé vi tri duoc lay tlr GPS. Thiét bi thiét ké phia thu
két ndi véi may tinh sé ti€p nhan di¥ liéu thong qua ICOM,
ti€p nhan gidi ma ndi dung va hién thi thdng tin trén nén
ban d6 Googlemap.

Trong nhiéu nam trwdc, cac dong vi diéu khién 8051
dwoc dung nhiéu véi tinh nang don gian, dé st dung. AVR
duwoc st dung nhiéu trong cac cudc thi Robocon nho téc do
Xt Iy kha cao, 6n dinh. PIC v&i wu thé toc dd cao, chi phi
thap hon cling dwgc nghién ctu, st dung nhiéu, dac biét
trong cac cudc thi lap trinh tay nghé khu vuc va thé giéi.
Nhwng trong mot vai nam trd lai day, dong vi diéu khién
ARM da duoc gigi thiéu vai tdc do xt ly cao, hoat déng 6n
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dinh va tiét kiém nang lugng. Vi thé, trong thiét ké nay, tac
gid st dung vi dieu khién STM32F103C8T6 dé méa hoa,
chéng nhiéu cling nhu gidi ma tin hiéu [10,12]. Vi diéu
khién nay cé téc dod xung nhip 72MHz.

La thanh phan quan trong nhét clia b6 thu nhan di liéu,
MODEM chuyén d6i tin hiéu s6 dau vao thanh tin hiéu
thoai théng qua diéu ché FSK, cling nhu gidi ma tin hiéu
FSK thu duoc thanh tin hiéu s6. St dung IC TCM3105 cula
hang TC, hoat dong 6n dinh véi toc dé 1200baud. Trén
mach giao ti€p vai ICOM con sl dung IC dém - 74HC14 dé
phdi hgp tré khang.

Khoi giao ti€p PC c6 kha nang ti€p nhan di liéu tlr PC
hoac cac ngudn tin khac, cling nhv dwa théng tin phat téi
MODEM théng qua giao thirc RS232C [11].

Qua trinh doc va xtt ly tin hiéu tr cong COM nhu sau:

= Budc 1. Mé cong COM.

» Budc 2: Doc dir liéu tlr céng COM, thi tuc doc dung
phuwong thirc ReadExisting(), doc tat ca di liéu trén bd nhé
dém cong, sau khi doc Reset bd nha dém.

= Brde 3: N&i dif liéu thu dwoc thanh chudi ky tw.

= Budc 4: Kiém tra chudi ky tw co dt]ng~dinh dang dir
liu truyén khong, dé dang dinh dang chuoi dit liéu phai
dap g cac yéu cau sau:

x Chui ky tw c6 chira ky tw dau goi ‘H’

x Chudi ky tw c6 chira ky tw cudi géi ‘S’

x Chi s6 mang dau go6i nhé hon cudi goi

x Khoang cach tlr chi s6 dau dén chi s6 cudi =44 (44 byte)
= Budc 5: Tach gid tri tir chudi

x Tach goi di liéu tir chudi ky tu thu duoc

x Tach di liéu tir goi.

Qua trinh hién thi vi tri may thu may phat trén ban do
nhu sau:

» Budc 1: Doc kinh do, vi do tir hé thong.

» Bwgc 2; Kiém tra kinh do, vi do.

= Brdc 3: Chuyén toa do ban dd sang toa dé man hinh.

= Brgc 4: Hién thi két qua 1én man hinh. Nguyén tic
hién thi dung cac 16p ban do riéng cho mai loai hién thi dé
kiém soat qua trinh refesh ban dd doc 1ap nhau (khi x6a
diém may phat khdng anh hwdng dén diém may thu).

Thuat toan do khoang cach va canh bao vung quan ly
l&; Bwéc 1 - Boc kinh do, vi do diém 1, diém 2 va ban kinh
giam sat tir hé théng: latl, longl, lat2, long2, Rgs; Buéc 2 -
Tinh khoang céach gitta 2 diém [8,9]; Buéc 3 - So sanh
khoang cach d voi ban kinh giam sat Rgs va dua ra két luan.
4. KET QUA THUC NGHIEM VA DANH GIA

Tiép theo sau khi thiét ké& va I&p rap mach, trong phan
nay viéc danh gia san pham sé duoc tién hanh vai muc tiéu:

» Panh gia sai s6 tin hiéu thu duoc théng qua viéc
truyén dit liéu;

» Kiém tra hoan thién thiét ké phan crng va phan mém
module;

» Lam co s& can ctr dé thiét ké cac hé thong khac.

Céc thiét bi dwoc st dung cho thi nghiém Ia;

= 01 may tinh ca nhan c6 cau hinh binh thuong;

= 01 thiét bi ICOM-IC 718 hoat dong & tan s6 HF, kem
theo b phdi hop tré khang AT130 va hé théng Antenna;

= 01 module thu di liéu da thiét ké @ muc 3.

Qua trinh danh gia thu dit liéu tir module thi€t ké thdng
qua phat di liéu da duoc chuadn hoa téi ICOM bén phat ¢
dinh dang nhu sau [7]:

Hkk.kkkkkkk vvv.vvvvvvv

MmmNnnTttKkkBbbAa,a,a;a,a-S

Vidu: H21.0429686 105.7998379
M72N57T38K56B80A01010S

MOt chudi DATA la 44 byte gbm 2 ddu trdng va 42 byte
s0 liéu (khéng ké mao dau va két thiic) va cé y nghia sau:

= H, S - la 01 Byte Mao dau va Két thuc

= kk kkkkkkkk la kinh d6 gobm 10 byte trong vi du la
21.0429686.

= vWV.vWwwy lavi dé gom 11 byte (105.7998379).

= Mmm: 3 byte data clia mirc két nhién liéu dy trir; “M”
la header, con 2 byte chita gia tri thé hién mic két dau cé
giatrila72%.

= Nnn: 3 byte data clla muc két nhién liéu truc nhat; “N”
la header, con 2 byte chira gia tri thé hién murc 57%.

= Ttt: 3 byte data cda nhiét do nwéc lam mat may; “T” la
header, con 2 byte chita gia tri thé hién mic 38% so voi
nhiét do gi¢i han cho phép.

= Kkk: 3 byte data ctia nhiét do khi xa may chinh; “K” la
header, con 2 byte chita gia tri thé hién mic 56% so voi
nhiét do gi¢i han cho phép.

= Bbb: 3 byte data cla nhiét do dau boi tron may chinh;
“B” la header, con 2 byte chita gia tri thé hién mic 80% so
V@i nhiét do gi¢i han cho phép.

= Aa, 3, a; a, a5 5 byte data tin hiéu giam sat dang so
trong do A la header, con cac byte: a, = 0; May lai khéng co
su ¢0; a, = 1. Mic dau may lai thap; a; = 0: May chinh khéng
cé su c0; a, = 1: Mat nguon dién chinh; a; = 0: Mtc dau du
trir khéng thap.

Quad trinh céc ban tin dwgc phat lién tuc tr bén phat va
trén co s& kich hoat bén thu s& kiém tra théng qua viéc
hién thi di¥ liéu tir man hinh giam sat. Qua trinh danh gia sai
s6 duwgc thye hién théng qua 04 tinh huéng.

Cac kich ban thir nghiém gom:

Tinh huéng 1 - Th&r nghiém tinh sai s6 ctia cac khéi ché
thir (ICOM dugc déu tat)

Khéi tao tin hiéu: St dung may tinh PC dé tao s6 liéu.

May thu: Sir dung may tinh PC dé thu sé liéu.

Thi nghiém: mdi lan thir dwoc tién hanh 100 1an, moi
lan déu cac ban tin giéng nhau, dva trén s lwvgng ban tin
thu duoc so véi tdng s6 ban tin phat dé tinh sai s6 dwong
truyén. Sai s6 dutng truyén dugc tinh theo cong thirc sau:
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ChER = (S6 ky tu sai/S6 ky ty phat) x 100% Q)
Béng 1. Sai s6 clia cac khai ché thir
Lan thi thi [ Il Il v Vv
Sais6 (%) 0 0 0 0 0

Panh gia: Trong diéu kién phong thi nghiém va ndi 02
modules v6i nhau khéng c6 ICOM, chat lvgng duong
truyén dit liéu la rat t6t, sai s6 khong xay ra.

Tinh hudng 2 - Thir nghiém tinh sai s6 trong phong thi
nghiém (c6 ICOM)

Trong thi nghiém nay:

= Diéu kién thoi ti€t: trong phong thi nghiém (Nhiét do
khoang 30°C va do dam 75%)).

= May phét: sir dung may tinh PC dé tao tin hiéu.

* May thu: antenna thuong loai vo huéng, thuc té la
mot phan day dan binh thuong;

= Tan s6 hoat dong: 28MHz.

= Th&*r nghiém: May phat truyén nhiéu lan & cac thoi
diém khac nhau, mi lan 100 ky tv ciing loai, théng qua hé
théng (theo hinh 1).

= K&t qua clia ChER sau 10 [an thir duoc thé hién & bang 2.

= Banh gia: Trong diéu kién phong thi nghiém, chat
Iucyng dwong truyén dit liéu co sai s6 1a 5 - 9%, so v6i lic
noi tat ICOM cao hon. Nguyén nhan cé thé la do ICOM
mang lai.

Bang 2. Sai 56 ky tw ChER trong phong thi nghiém

Lan thir thi | Il 1l v Vv
Sai s6 ChER (%) 5 4 3 6 9

Tinh huéng 3 - Th&r nghiém tinh sai sé trén thuc dia

So véi tinh hudng 1, tinh huéng 2 nay duoc tién hanh
ngoai troi voi dieu kién thoi tiét binh thuedng, troi nang,
nhiét do khoang 32°C va dé 4m 1a 70 - 81%.

May thu d&t tai cbng vién Hoa binh, dung antenna
thuong, song mat dat; may phat dat tai tru s& nha lam viéc
cta Vién Cong nghé Quan su; Khoang cach may thu va may
phat la khoang 2,6km. Moi lan thir ching toi ti€n hanh 02
lan giéng hét nhau.

Panh gia Trong diéu kién thuc t€, do bi che khuat va
hoat dong & bang tan VHF, cong véi viéc st dung antenna
vO huéng nén may thu nhan dwgc dir liéu & mic do sai s6
khoang 15-20% (ba&ng 3).

Bang 3. Sai 56 ky tw ChER trén thuc dia

Lan thi thi | Il Il v V

Sai s6 ChER (%) 15 15 16 17 20

Tinh hudng 4 - Thir nghiém cé di chuyén trén thyc dia

Diéu kién tht nghiém giéng tinh hudng 3, diéu khac
trén do la thir nghiém: May thu két n6i phan mém trén may
tinh c6 ban do6 s6 + vong tron dinh vi. May thu nhan dit liéu
tir may phat gém: toa do GPS + thdng tin trang thai cla
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tau. Thong tin hién thi trén phan mém khi may thu di
chuyén, may phat ndm ngoai vong tron dinh vi thi phan
mém may tinh sé hién thi canh bao: ngoai vliing “quan ly”.
Con trong treong hop nguoc lai thi sé hién thi canh bao
trong vung quan ly nhu két qua & hinh 2 va 3.

Dua vao két qua hién thi & hinh 2 c6 thé thay dugc cac
thong tin trang thai clia tau duoc cap nhat kem vaéi vi tri toa
db clia tau va dong thoi dwa ra thong tin canh béo la tau cé
thiét bi thu van nam trong vang quan ly véi gia dinh ban
kinh la 2km. Con tir két qua hinh 3 thi rd rang ngoai thong
tin trang thai cda tau thi da dua ra canh bao tau da nam
ngoai pham vi viing ki€ém soat.

Dthu phit fori 5
Ngoi viing quén iy : v’ g

21 12555105 TRTEHISGITI
SESAIIINS

Hinh 3. Tram phét ndm ngoai viing quén Iy
5. KET LUAN VA HUONG NGHIEN CUU TIEP THEO

Bai bao nay dé trinh bay cac han ché cua cac hé théng
hién tai phuc vu cho gidm sat, quan ly va cadnh bao tau ca
khi di vao vung bién khong duoc phép. Trong bai bao nay,
nhoém tac giad da trinh bay qua trinh thiét k€, ché thir va thir
nghiém bo thu thap sob liéu vé trang thai va théng tin vi tri
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clia tau ca dong thoi dua ra dwoc canh béo clia tau nam
trong hodc nam ngoai viing quan ly. Thiét bi thu thap s6
liéu da tan dung dwoc chic nang truyén séng ngan cla
thiét bi ICOM dé thuc hién truyén cac ban tin véi sai s6 cho
phép, ddm bao do tin cay voi diéu kién gia dinh. Bay la co
s& khoa hoc dé thuc hién tich hop dé thiét k€ module thu
thap s6 liéu va giam sat tau bé trén bién théng qua vé tinh,
hé théng GSM va cc thiét bi ICOM duoc trang bi sén co.

Véi két qua co duoc, san pham ché thir can dugc hoan
thién theo hwéng nang cao hiéu nang cla thiét bi va phat
trién, mé réng véi viéc tich hgp giam sat cac thiét bi trén
tau va céc thiét bi thu thap thong tin thei tiét, cling nhw cac
thiét bi do tim ca va céc thiét bi can thiét phuc vu nghé
ca...
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