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NGHIEN CUU, THIET KE CHE TAO MAY TiNH NHUNG UNG DUNG TRONG

HOAT PONG RA PHA BOM MIN

TOM TAT

Lé Pinh Son’, H6 Nhat Quang, Nguyén Ping Trinh

Hoc vién Ky thudt Qudn su

Ung dung cac hé thong nhing trong linh vye khoa hoc cong nghé hién dang 1a mot hudng tiép can
thu hat dugc sy quan tim 16n cua cong dong nghién ciru tai Viét Nam va da c6 nhiéu tmg dung
thiét thyc trong thyc té. Trong bai bao nay, cac tic gia d& xuit nghién ctru, ché tao thiét bi may
tinh nhung tmg dung trong hoat dong ra pha bom min (RPBM). Nhoém nghién ctru da tién hanh thu
nghiém, danh gia h¢ thong thiét bi may tinh nhiing trén may do bom Vallon EL1303D2 tai bai thir
nghiém bom min. Két qua thir nghiém chi ra tinh kha thi ctia viéc ing dung cac ky thuat nhing
trong viéc quan 1y hoat dong RPBM va lam co s& cho viéc xac dinh mure d6 tir truong cia cac khu
vuc ra pha tién t6i xay dung ban dd 6 nhiém bom min tai Viét Nam.

Tir khoa: mdy tinh nhiing, thiét bi gidm sat dinh vi, mdy do bom, ban do tir triong, quan 1y chdt

lwong RPBM

TONG QUAN VE MAY TINH NHUNG

Hé théng nhung dau tién 1a Apollo Guidance
Computer (Mdy tinh din dudng Apollo) duge
phat trién boi Charles Stark Draper tai phong
thi nghiém ctia Pai hoc MIT. Vao cudi nhitng
nam 70 cua thé ky XX, cac bo xir Iy 8 bit da
dugc dwa vao tmg dung trong san xudt may
tinh nhung. Pén giita thap nién 80, k¥ thuat
mach tich hop di dat trinh do cao dan dén
nhiéu thanh phan co thé dua vao mot chip xir
1y. Vi diéu khién ra doi, danh dau su phd bién
ciia cac hé théng nhing trong hau hét cac
thiét bi dién tr va khuynh hudng nay van con
tiép tuc cho dén nay [3].

Hién nay, van chua co khai niém théng nhét
cho hé théng nhing. C6 thé hiéu hé thdng
nhung 13 hé théng thyuc hién mot s6 chirc ning
ddc biét co sir dung vi xur 1y (hay vi didu
khién) va phan mém. Hé thong nhing thuong
c6 mot s6 dic diém nhu sau [3]:

- Pugc thiét ké dé thuc hién mot sd nhiém vu
chuyén dung. Mot s6 hé thong doi hoi rang
budc vé tinh hoat dong thoi gian thyc dé dam
bao do an toan va tinh Gng dung; mot sb hé
thong khong doi hoi hodc rang budc chit ché,
cho phép don gian héa hé thong phan cing dé
giam thiéu chi phi, kich thuéc.

* Tel: 0983 056966

- Mot hé thong nhung thuong khong phai 1a
mot khdi riéng biét ma 1a mot hé thdng phuc
tap nam trong thiét bi ma né diéu khién.

- Phan mém duoc viét cho hé thng nhung
dugc goi 1a firmware dugc Iuu trit trong bd
nhd ROM hodc bo nh¢ flash chir khong phai
trong 6 dia. Phan mém thuong chay véi tai
nguyén phan cung han ché khong c6 ban
phim, man hinh hodc c6 nhung vé6i dung
lugng, kich thude nho.

Trong quan su, rat nhiéu hé théng trang bi,
méay m6c nhap tir nudc ngoai, mot sb duoc
vién trg tir cac cudc chién tranh hodc san xuét
trong nudc. Cac hé thong nay thuong hoat
dong chuyén biét theo thiét ké (khong phu
hop véi Viét Nam) chua dap ung dugc nhu
cau thuc té hodc da qua cii. Vi vay, can phai
c6 giai phap nang cip, cii tao cho phu hop
v6i yéu cau nghiép vu quan su. Trong do,
phai ké dén giai phap tich hop cac hé nhing.
Tuy thudc vao yéu cAu, viéc thiét ké ché tao
hé nhuang tich hop vao cac hé thdng hién co
nhim thém chic nang, xi ly di liéu $0,
truyén tai dit liéu, diéu khién, ...

NGHIEN CUU, THIET KE CHE TAO MAY
TINH NHUNG UNG DUNG TRONG
HOAT DONG RPBM

Bai toan quén ly hoat dong ra pha bom min

Trai qua nhi€u nidm chién tranh, mét trong
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nhitng hau qua dé lai 1a hang triéu hecta mat
dit, mit nude trén toan quéc dang con bi 6
nhiém bom min. Vin dé bom min, vét liéu n6
sot lai da va dang dé lai nhiing hau qua tiém
tang va hét sirc nang né cho dat nudc ta. Theo
két qua diéu tra théng ké so bo, co toi
9.284/10.511 xa trong ca nudc bi 6 nhiém voi
dién tich khoang 6,6 triéu ha, chiém 20% tong
dién tich ca nudc, nim rai rac tai ca 63
tinh/thanh phé. Trong d6 dién tich con nhiéu
bom min, vat nd khoang 925.600 ha, chiém
13,9%. Téng s6 cac loai dat canh tac hién con
bi bo hoang do bom min khoang 435.900 ha,
chiém gn 7% [7].

Trong bai toan quan 1y hoat dong RPBM thi
viéc xac dinh vi tri nghi ngo c6 tdn tai bom
min la quan trong nhét. Tai Viét Nam hién
nay, ching ta thuong dung cac thiét bi mua
cua nudc ngodi. Tuy nhién, do chi phi ban
quyén cuia hé théng phin mém chuyén dung
kém theo cac thiét bi RPBM la rat 16n va phai
hiéu chinh mot sé tham sb khi su dung voi
nén dia chat & Viét Nam, déng thoi viéc yéu
ciu cung cdp cac thong tin khi khai thac hé
thdng phan mém cua cac hing nudc ngoai co
nhidu yéu cau rang budc. Vi vy, viéc tu Xay
dung tng dung tich hop ca phin cung va
pha‘in mém vao hoat dong RPBM tai Viét Nam
14 can thiét.

Giédi thiéu may do tim bom min

Trang thiét bi chuyén dung do tim bom min
kha da dang, c6 thé phan theo nhiéu tiéu chi
khéc nhau: Thiét bj cAm tay/thiét bj trén xe
chuyén dung; thiét bi mot dau do/thiét bi da
dau do; thiét bi do tim trén can/thiét bi do tim
duédi nudc; hoac phan loai theo cong nghé sir
dung d& do tim bom min,... Tai Viét Nam,
chu yéu dugc sir dung 13 cac hé may do bom
min cta hing Vallon (chiém 51,57%) (Hinh
1), h¢ may do cia hing Foerster (chiém
25,44%) [1]. Nhom nghién ctru tap trung vao
khai thac may do Vallon EL 1302D2.

O Viét Nam, bom min con sot lai & trong long
dat thuong c6 tir tinh khd manh vi vo cia
ching 1am bang thép hop kim. Do tac dong
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cia trudng tir trai dat, chung s& bi tir hoa
(nhiém tr) do cam tUng [4]. May do
EL1303D2 hoat dong dua trén nguyén ly do
tir truong (Hinh 2). Khi gip d6i twong nhiém
tr, mdy do thong bido dudi dang a&m thanh va
biéu thi gia tri tir truong qua ddng ho do. Pay
déu 1a cac tin hiéu hién thi & dang don gian,
viéc xéc dinh vi tri nghi ngd ¢6 bom min hién
tai & nudc ta hoan toan phu thudc vao kinh
nghié€m do tim cta con nguoi [1].

Hinh 1. May do bom min Vallon EL1303D2

) B [ i 0
/\ Hudéng tuyén do
—_—

Hinh 2. Nguyén Iy do sw thay doi tir truong khi
gdp vat thé kim loai

Thiét ké, ché tao may tinh nhiing
Thiét ké theo chirc ning
Trén co s& phan tich nguyén ly do tim bom
min va cac thong so ky thudt cua ting chung
loai thiét bi do tim bom min, nhom nghién
cuiu tap trung xay dung bo thi€t bi nhiing tich
hop v&i may do tim bom min phd bién tai
Viét Nam 1a Vallon EL1303D2. M6 hinh thiét
ke h¢ thong nhu Hinh 3.
B9 thiét bi nay bao gom 2 khdi: So cap va thir
cap, voi yéu cau, chirc nang nhu sau:
Khoi so cdp: Nho gon, d& dang tich hop vao
may do bom, khong gy nhiéu tir truong;
nguon dién duoc lay tir bén ngoai hodc st
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dung chung véi may do bom; trich rat dir liéu
do tryc tiép tir bén trong miay do bom
EL1303D2 (khong thong qua cong dau ra co
san cua may); c6 moé-dun dinh vi GPS; xay
dung thang do di licu déng bd voi cac ché do
ctia may do bom; xay dung bo xir Iy danh dau
vi tri nghi ngo c6 bom, min; xtr 1y déng bo dir
lidu (tlr trudng va dinh vi GPS), dong bo thoi
gian; tong hop dir liéu va ghi vao thé nhd;
truyén dir liéu ra ngoai théng qua cong
Bluetooth.

Khoi so cap

May do bom min EL 1303D2

Khbi thi cap

Hinh 3. M6 hinh h¢ thong may do bom EL1303D2
va bo thiét bi nhung

Khoi thir cap: Nhan dit liéu tir khéi so cap
thong qua Bluetooth; xir 1y, tong hop dit liéu
tir trudng, téng hop nhiéu goi dir liéu vi tri
thanh 1 g6i tin nhan dugc tir may so cap: vi
tri tong hop 14 gia trj trung binh vi tri clia cac
g6i va tong hop nhidu gbi dit lidu cuong do tir
truong thanh 1 goéi: gia tri tir truong 1a gid tri
trung binh tir trudng cia cac goi; tu dong xac
dinh vi tri nghi ngo ¢6 bom min, dua ra canh
bao kip thoi cho nguoi st dung dya trén sy
thay d6i cuong d¢ tir truong tir 4m sang
duong hoac nguogc lai hodac sir dung ngudng
dé danh gia muc do tir trudong; biéu dién mirc
do tir trudong thu dugc theo thoi gian; hién thi
vi tri do bom min trén nén ban dd sé, ban dd
Iwéi khu viec RPBM.

Thiét ké khéi so cip

Chu tao chung cua khdi so cip gdm céc
thanh phan: Vi xir 1y trung tim; du doc va
thé nhé; mo-dun két ndi Bluetooth; mo-dun
GPS; ngudn cip: 5V/DC; bd dinh thoi - lap

lich cho cac hoat dong ctia hé théng theo thoi
gian (Hinh 4).

Bluetooth RTC
‘ (B6 dinh thavi)
May do
bom CFU
EL1303D2 Tin hiéu o (V1 X Iy) —]
|
GPS
Ngudn SD Card
1" (Thé nhé)
Khéi so cdp

Hinh 4. M6 hinh cdu tao khéi so cdp
Khéi xir 1y trung tam thyc hién viéc xu 1y tap
trung, két ndi, didu khién cac khdi chirc nang
con lai. Thuc hién nhiing thuat toan chinh cta
hé théng. Khéi so cip két ndi véi may do
Vallon EL1303D2 bao gém doc, tong hop,
hi€u chinh: Gié tri tr truong, thang do; s
dung chung ngudn pin may do EL1303D2
hodc nguén ddc 1ap. Hoat dong voi muc tiéu
thu ning luong thip dé dam bao ngudn pin
lau dai. Mé-dun GPS, doc, hiéu chinh: toa do
WGS84, thoi gian thye UTC thu tur v€ tinh,
muc d6 tin hiéu GPS. Mé-dun GPS duoc lip
dit riéng sao cho dung véi vi tri dau do cia
may do. Khéi xtr 1y luu tri dir liéu trén thé
nh¢ SD-Card theo ché do quay vong: Gia tri
tr truong, thang do, toa dd WGS84, thoi gian
thuc. Khi luu hét dung luong nhd, tu dong ghi
dé dir liéu cii nhat, bao dam khéng bi thiéu dir
liéu va han ché thao 1ip thiét bi do. Khbi
truyén dit liéu ra bén ngoai (khéi thir cip) qua
Bluetooth.
Véi yéu cau, chirc ning cua cac khdi nhu
trén, phan ctmg khdi so cip dugc thiét ké chi
tiét nhu Hinh 5.
Thiét ké khdi thir cAp
V6i yéu cau chirc nang nhu trén, khoi thir cap
la mot dién thoai théng minh hé diéu hanh
Android, c¢6 hd trg Bluetooth. Phan clmng
dugc hiéu chinh dé khong gy nhidu tur
trudng. Cac chirc nang cua khéi tha cip dugc
cung cip qua phan mém.
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Hinh 5. So do ﬂgié)’t ké khoi so cap.
(a) Mat truoc (b) Mat sau

Phan mém phat trién trén khdi thir cip véi ma
nguf)n duoc tdi wu dé tiét kiem nang lugng,
bao gém céac khéi chirc ning sau: Quan tri
tham s6 hé thong: Hién thi trang thai pin,
trang thai két ndi cia 2 Bluetooth tit, mg...
Quan trj viéc luu tri, truyén dit lidu (Dir lidu
truyén di phai duoc mi hoa); Bat, tit viec két
nbi dén cac may lién quan; Thay d6i mat
khau. Quan ly thong tin du 4n: Thém méi du
an, cap nhat dir li€u dy an mdi; Stra dy an;
Xoéa du 4n; Hién thi danh sach cac dy 4n;
Xuét dir liéu dy an; Hién thi thong tin chi tiét
dy 4n. Piéu hanh du an: Lya chon du an, hién
thi théng tin du an. Doc dir liéu v& vi tri, tur
truong, diém danh déu qua Bluetooth luu vao
file dir li¢u tur truong. Ty dong luu dir ligu tur
truong vao CSDL. Hién thi ban do tir trudng
thay d6i theo thoi gian [8]. Nhan, luu trit, hién
thi thong tin tir may so cap.

50

quang binh
T9534

usng bioh
Téndy an (4)

i e D b Dy n khu xéy dyng T9

iy

Bia didm:

‘oh
‘o“"
o:

B Ha M

1 auang inn
1 @ Chii dhu e

Hinh 6. Mgt s6 hinh cnh phan mém trén mdy thit cap
THU NGHIEM, DANH GIA
Cic tham s6 danh gia

Vi¢c danh gia h¢ théng dua trén viéc danh gia
cac tham sb sau: Khd nang tich hop - Muc do
tuong thich v&i may do min. Thoi gian su
dung - Muc d9 tiéu thy nang luong (pin).
Chinh xdc, tin cdy - Mtc d0 bao mat, toan
ven, chinh xac cua luéng dir liéu do. Thoi
gian dap img - Do tré cua dir liéu thu dugc.
Kha ndng ap dung thuc té.
Tich hop va sir dung may do c6 thiét bi nhiing
Duya trén khong gian bén trong may do
EL1303D2, khdi so ca‘ip duoc ché tao thanh
ban mach véi kich thuée 10,20x8,01cm véi 2
mat trudc va sau nhu Hinh 7 va Hinh 8.
Oz Of Wi

Hinh 8. Thiét bi tru"('fg va sau khi dwoc tich hop
khoi so cap
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Nhom nghién ctru da tién hanh thir nghiém k¥
thuat tai bai thu nghiém bom min ctia Tram
kiém dinh - Cuc Ky thuat - BTL Céng
binh/B6 Qubc phong.

-

L , :
Hinh 9. Thit nghiém tai Tram kiém dinh - Cuc Ky
thudt - BTL Cdng binh

Két qua, danh gia

Vé kha nang tich hop: Thiét bi may tinh
nhung dugc tich hgp thanh céng véi may do
bom Vallon EL1303D2, khong lam &nh
hudng dén hoat dong ciia may do, khong gay
can nhidu tir trudng va thu dugc diy du tin
hiéu tr truong tir may do.

V& d6 chinh xéc, tin cay: Khéi thir cép két ndi
v6i khdi so cép thong qua dudng truyén
Bluetooth cho tin hiéu 6n dinh & cu ly nho
hon 7m. Két ndi giira khdi so cip va thir cAp
bao dam dir liéu khong bi mat mat thong tin
trong qua trinh truyén.

V& thoi gian dap tmg: Tin hiéu thu dugc tir
may do cé gia tri trong khoang -6,7 V t6i 6,7
V, tuy theo d6 nhay thang do ta c6 gia tri tir
truong twong ung. Vi toe do 1y mau thir
nghiém 13 1 mau/gidy, may tinh nhiing so cap
tong hop va ghi lai dir liéu do & dang van ban.
Khéi thtr cip nhan dit liéu va biéu dién biéu
dd tir truong theo thoi gian thuc.

V& kha ning 4p dung thuc té: Khdi so cap da
lwu day du théng tin theo yéu cdu, dap (mg
cong tac quan ly va giam sat hoat dong
RPBM. Pinh dang ditr liéu ma bd may tinh
nhung thu dugc nhu sau:

Gia tri do ¢6 ma 1énh 1a SMDGTD, ID may,
gio, phut, gidy, ngay, thang, nam, muc tin
hiéu do tir truong (A t6t, V xau), gia trj tir
truong, téng $6 vi tri GPS thu duoc, vi tri

cong tic MODE, vi tri SENS (hiéu chinh
thang do), gi4 tri kiém tra toan ven ciia goi dir
liéu (CheckSum).
Gia tri GPS ¢6 ma 1énh 1a SMDGPS, ID may,
gi0, phut, gidy, ngay, thang, nam, muic tin
hiéu do tir trudng (A tbt, V xau), vi do (toa do
WGS84), Bic/Nam, kinh d6 (toa 40 WGS84),
Pong/Tay, toc d6 di chuyén (km/h), goc
chuyén dong (d9), goc so véi phuong bic
(d9), gia tri kiém tra toan ven cua 2061 dit liéu
truyén nhan (CheckSum)
Dir lidu nay duogc ghi lai & khéi so cip dong
thoi ciing duge ddng bo chinh xac t6i may thir
cAp ngay trong qua trinh do. Dit liéu nay 1a co
so xac dinh kha nang 6 nhiém bom min. Dit
lidu cta cac goi truyén nhan giita khéi so cip
va thir cip thé hién nhu trong Hinh 10.

o | B [

-
/| DB170122 - Notepad

File Edit Format View Help

$MDGTD,11508,9,1,23,22,1,17,A,-6.719,1,36,1,%31 -
$MDGPS,11508,9,1,24,22,1,2017,A,2059.89453,N,1054
ll5.76270,E,0.00000,0.00000,0. 00000, *1D
$MDGTD,11508,9,1,24,22,1,17,A,-6.719,1,36,1,%36
$MDGPS,11508,9,1,25,22,1,2017,A,2059.89453,N,1054
5.76270,E,0.00000,0.00000,0. 00000, *1C
$MDGTD,11508,9,1,25,22,1,17,A,-6.719,1,36,1,%37
$MDGPS,11508,9,1,27,22,1,2017,A,2059.89453,N,1054
5.76270,E,0.00000,0.00000,0. 00000, *1E
$MDGTD,11508,9,1,26,22,1,17,A,-6.705,1,36,1,%39
$MDGPS,11508,9,1,28,22,1,2017,A,2059.89453,N,1054
5.76270,g,0.00000,0.00000,0.00000, %11

Hinh 10. Dinh dang dir liéu tir truong va GPS sau
khi duoc xur ly

KET LUAN

Trén co s& nghién ciru mo hinh bai toan quan
1y hoat dong RPBM, céu tao, nguyén 1y hoat
dong cia may do bom min Vallon
EL1303D2, nhém da nghién ctru, xay dung
b6 thiét bj voi ddy du dic diém, tinh ning cua
méay tinh nhing va da giai quyét dugc bai
toan quan ly co ban trong hoat dong RPBM.
Hudng phit trién tiép theo, nhom s& phat trién
mot hé thdng thong tin hd tro quan 1y va didu
hanh toan by hoat dong RPBM trén co s&
thong tin nhan dugc tr may tinh nhung da
thiét ké.
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DESIGN AND IMPLEMENTATION OF AN EMBEDDED COMPUTER SYSTEM

FOR MINE ACTION OPERATIONS

Le Dinh Son’, Ho Nhat Quang, Nguyen Dang Trinh

Le Quy Don University

Applications of embedded systems in science and technology are becoming the most attractive
field in the Vietnamese researches public. In this paper, we propose the studying and implement an
embedded computer system for mine action operations (MAQ). Evaluating and testing of this
system are conducted on the bomb/mine locator Vallon EL1303D2 in the mine testing center. The
results show the ability of embedded technology in the mine action operations that is basic to

design polluted mine map in Viet Nam.

Key words: embedded computer, navigation devices, mine clearance vehicle, magnetic map,

MAO quality management
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