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NGHIEN CUtJ, THIET KE CHE TAO MAY TINH NHUNG U ^ G DUNG TRONG 
HOAT DONG RA PHA BOM MIN 

Lc Dinh Son', Ho Nh§t Quang, Nguyen Dang Trinh 
Hgc vien Ky ihugt Qudn su 

TOM TAT 
TJng dung cac he thong nhiing trong ITnh vuc khoa hoc cong nghe hien dang la mot hudng tiep can 
thu hiit dupc su quan tam ldn ciia cflng dong nghien ciiu tai Viet Nam va da co nhieu iing dung 
thiSt thuc trcng thuc te Trong bai bap nay, cac lac gia de xuat nghien ciiu, che tao thiet bi may 
tinh nhiing iing dyng trong hoat dong ra pha bom min (RPBM) Nhom nghien ciiu da tiSn hanh thii 
nghiem, danh gia he thong thiet bi may tinh nhiing tren may do bom Vallon EL 1303D2 tai bai thii 
nghidm bom min, K^t qua thii nghiem chi ra tinh kha thi ciia viec iing dung cac ky thuat nhiing 
trpng viec quan ly hoat dong RPBM va lam ca so cho viec xac dmh miic dp tir truong ciia cac khu 
vuc ra pha tien ten xay dung ban do 6 nhiem bom min tai Viet Nam 
Tir khoa mdy tinh nhiing, thiet bi gidm sdt dmh vi. mdy dd bom, bdn do lie trudng, qudn ly chdt 
lirang RPBM 

TONG QUAN VE MAY TINH NHUNG 
He thong nhiing dau lien la Apollo Guidance 
Computer (May linh dan duong Apollo) dugc 
phat trien boi Charles Stark Draper tai phong 
thi nghiem ciia Dai hoc MIT Vao cuoi nhiing 
nam 70 ciia the ky XX, cac bg xii Iy 8 bit da 
dugc dua vao iing dung trong san xuat may 
tirdi nhiing. Den gifl'a thap nien 80, ky thuit 
mach tich hgp da dat trinh do cao dan den 
nhieu thanh phan co the dua vao mgt chip xii 
ly. Vi dieu khien ra doi, danh dau sir pho bien 
cua cac he thong nhiing trong hau het cac 
thiet bi dien lii va khuynh huong nay van con 
liep tuc cho den nay [3], 
Hien nay, van chua co khai niem thong nhat 
cho he thong nhiing. Co the hieu he thong 
nhiing la h? thong thuc hien mgt so chiic nang 
dac biet co sii dyng vi xu ly (hay vi dieu 
khien) va phan mem. He thong nhiing thuong 
CO mot so dac diem nhu sau [3]. 
- Dugc thiet ke de Ihuc hien mot so nhiem vu 
chuyen dung Mot so he thong doi hoi rang 
buoc ve tinh ho^t dgng thai gian thuc de dam 
bao do an loan va linh iing dung; mgt so h$ 
thong khong doi hoi hoac rang huge ch^t che, 
cho phep don gian hoa h^ thong phan ciing de 
giam thieu chi phi, kich thuoc 
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- Mgt he thong nhiing thucmg khong phai la 
mot khoi rieng biet ma la mgt he thong phiic 
tap nam trong thiet bi ma no dieu khien. 

- Phan mem dugc viel cho he thong nhiing 
duoc goi la firmware duoc luu trii trong bg 
nho ROM hoac bg nho flash chii khong phai 
trong 6 ^a. Phan mem thuang chay vai tai 
nguyen phan ciing han che khong co ban 
phim, man hinh hoac c6 nhung vdi dung 
lugng, kich thuac nho. 

Trong quan su, rat nhieu he thong trang bi, 
niay moc nhap lir nude ngoai, mot so dugc 
vien tro tii cac cuoc chien tranh hoac san xuat 
trong nuoc. Cac he thong nay thuong hoat 
dong chuyen biet theo thiet ke (khong phii 
hap vol Viet Nam) chua dap iing dugc nhu 
cau thuc te hoac da qua cu. Vi vay, can phai 
CO giai phap nang cap, cai tao cho phii hop 
vai yeu cau nghiep vu quan su. Trong do, 
phai ke den giai phap lich hgp cac he nhiing, 
Tiiy thuoc vao yeu cau, viec ihiet ke che t?o 
he nhiing tich hgp vao cac he thong hien c6 
nham them chiic nang, xii Iy dii lieu so, 
truyen tai dii Ii?u, dieu khien,... 
NGHIEN CUU, THIET KE CHE TAO MAY 
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nhung hau qua de lai la hang tn?u hecta m|it 
dat, mat nude tren loan quoc dang con bi 6 
nhiem bom min. Van de bom min, v|t li?u no 
sot lai da va dang de lai nhiing hau qua tiem 
lang va het siic nang n^ cho dat nuoc ta. Theo 
ket qua dieu tra thong ke so bp, co tai 
9.284/10.511 xa trong ca nuac bi 6 nhilm vai 
dien tich khoang 6,6 tn$u ha, chiem 20% long 
dien tich ca nuoc, nam rai rac tai ca 63 
tinh/thanh pho Trong do dien lich con nhieu 
bom min, vgt no khoang 925.600 ha, chiem 
13,9%. Tong so cac loai dat canh tac hien con 
bi bo hoang do bom min khoang 435,900 ha, 
chiem gan 7% [7] 

Trong bai loan quan ly hoat dong RPBM thi 
vi?c xac dinh vi tri nghi nga co ton tai bom 
min la quan trgng nhat. Tai Viet Nam hien 
nay, chiing ta thucmg dung cac thiet bi mua 
cua nude ngoai. Tuy nhien, do chi phi ban 
quyen ciia he thong phan mem chuyen dung 
kem theo cac thiet bi RPBM la rat ldn va phai 
hieu chinh mgt so thara so khi sii dung vdi 
nen dia chat d Viet Nam, ddng thdi vi$c yeu 
cau cung cap cac thdng tin khi khai thae he 
thong phan mem ciia cac hang nude ngoai c6 
nhieu yeu cau rang buoc Vi v^y, viec tu xay 
dung ling dung lich hap ca phan ciing va 
phan mem vao ho^t dgng RPBM lai Viet Nam 
la can thiet. 

Gidi thieu may d6 tim bom min 
Trang thiel bi chuyen dung dd tim bom min 
kha da dang, cd the phan theo nhieu tieu chi 
khac nhau: Thiet bi cam tay/thiet bi tren xe 
chuyen dung, Ihiet bi mgt dau dd/thiet bi da 
dau dd; thiet bi dd tira tren c^/thiet bi do tim 
dudi nude; hoac phan lo^i theo cdng nghe sii 
dung de do tim bora min,... T î Viet Nam, 
chii yeu dugc sii dung la cac he may do bom 
min cua hang Vallon (chiem 51,57%) (Hinh 
1), h? may do ciia hang Foerster (chiem 
25,44%) [1]. Nhom nghien ciiu t^p tnmg vao 
khai diac may dd Vallon EL 1302D2. 
0 Viet Nam, bom min con sdt Igi d trong long 
dat thuong c6 tii tinh kha manh vi vd ciia 
chiing Iam biing thep hgp kim. Do tac dgng 
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ciia trudng tii trai dat, chiing se bi tir hoa 
(nhiem tir) do cam iing [4]. May do 
ELI303D2 ho^t dgng dya tren nguyen ly do 
tir trudng (Hinh 2). Khi gap doi tugng nhilm 
til, may do fliong bao dudi dang am thanh va 
bieu thi gia tri tir trudng qua dong ho do. Day 
deu la cac tin hi?u hien thi d dgng don gian 
vi?c xac dinh vi tri nghi ngd cd bom min hiw 
tai d nude ta hoan toan phy thuoc vao kinh 
nghiem dd tim cua con ngudi [1]. 

Hinh 1. Mdy do bom min Vallon EL1303D2 

Hirang tuyea do 

Hinh 2. Nguyen ly do sif thay doi tu tnrdng khi 

gdp vgt the kim logi 

Thiet ke, che tao may tinh nhiing 
Thiit ke theo chde ndng 
Tren CO sd phan tich nguyen Iy dd tim bom 
min va cac thong so ky thuat ciia timg chiiî  
lo?i thiet bi dd lim bom min, nhdm nghien 
Cliu tap trung xay dung bd thiet bi nhiing tidi 
hap vdi may do tim bom min pho bien'tsi 
Viet Nam la Vallon EL1303D2. Mo hinh thiet 
ki he thong nhu Hinh 3. 
B6 Ihiet bi nay bao gom 2 khoi: So cap va 
cap, vdi yeu cau, chiic nang nhu sau: 
Khoi sa cdp: Nhd ggn, de dimg tich hop vao 
may dd bom, khong gay nhieu tir tmong: 
nguon di?n dugc lay tir ben ngoai ho?c ^ 
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dung chung vdi may dd bom; trich nit dii li?u 
do tnrc tiep tir ben trong may dd bom 
EL1303D2 (khong thong qua cong dau ra cd 
san ciia may); cd mo-dun dinh vi GPS; xay 
dung thang do dii lieu dong bg vdi cac che dp 
ciia may dd bom, xay dyng bp xij ly danh dau 
vi tri nghi ngd cd bom, min; xii ly dong bg dir 
lieu (tli trudng va dinh vi GPS), dong bg thdi 
gian; tong hgp dii Ii?u va ghi vao the nhd; 
truyen dij lieu ra ngoai thong qua cong 
Bluetooth. 

lich cho cac hoat dgng ciia he thong theo thdi 
gian (Hinh 4). 

lieu bua B luetooth 

Hinh 3. Mo hinh he thdng mdy do bom EL1303D2 
vd bo thiet b; nhiing 

Khoi thu cdp. Nhan du lieu tir khoi so cap 
thdng qua Bluetooth; xii Iy, tong hop dii lieu 
ttr tmdng, tong hop nhieu gdi du Ii?u vi tri 
thanh 1 gdi tin nhan dugc tir may sa cap; vi 
tri tdng hgp la gia tn trung binh vi tri ciia cac 
gdi va tdng hgp nhieu gdi dii li?u cudng do tir 
trudng thanh 1 gdi: gia tri tir trudng la gia tri 
trung binh tir trucmg cua cac gdi; tu dong xac 
dinh vi tri nghi ngd cd bom min, dua ra canh 
bao kip thdi cho ngudi sii dung dira tren s\j 
Ihay doi cudng dp tir trudng tir am sang 
duong hoiic ngugc Iai hoac su dyng ngudng 
de danh gia miic do tu trudng, bieu dien miic 
dp tli trudng thu dugc theo thdi gian; hien thi 
vi tri dd bora min tren nen ban do so, ban do 
ludi khu vuc RPBM, 
Thiit ki khdi sa cdp 

Cau t^o chung ciia khoi so cap gom cac 
thimh phan: Vi xii ly trung tam; dau doc va 
the nhd; md-dun ket noi Bluetooth; md-dun 
GPS; nguon cap' 5V/DC; bo dinh thdi - l̂ p 

Hinh 4. Mo hinh edu tgo khoi sa cdp 

Khoi xu ly Irung tam Ihuc hien viec xii Iy tap 
tnmg, ket noi, dieu khien cac khoi chiic nang 
cdn lai Thyc hien nhiing thuat toan chinh ciia 
he thong. Khoi sa cap kel noi vdi may do 
Vallon ELI303D2 bao gom dgc, long hgp, 
hieu chmh: Gia tri tir trudng, thang do; sii 
dung chung nguon pin may dd EL1303D2 
hoac nguon dgc lap. Hoat ddng vdi miic tieu 
thu nang luong thap de dam bao nguon pin 
lau dai M6-dun GPS, doc, hieu chinh' toa do 
WGS84, thdi gian thuc UTC diu tir ve linh, 
raiic do tin hieu GPS. M6-dun GPS dugc lap 
dat rieng sao cho diing vdi vi tri dau dd ciia 
may dd. Khoi xii ly lim trii dii lieu tren the 
nha SD-Card theo che do quay vdng: Gia tri 
til trudng, thang do, Ipa do WGS84, thdi gian 
thuc. Khi luu het dung lugng nhd, tu ddng ghi 
de dii lieu cu nhat, bao dam khdng bi thieu dfl' 
li?u vil han che thao lap thiet bi dd, Khoi 
truyen dii lieu ra ben ngoai (khoi thii cap) qua 
Bluetooth 

Vdi yeu cau, chiic nang ciia cac khoi nhu 
tren, phan cimg khoi sa cap dugc thiet ke chi 
tiet nhu Hinh 5. 
Thilt ke khoi thir cap 

Vdl yeu cau chiic nang nhu tren, khoi thii cap 
la ragt di?n thoEii thong minh he dieu himh 
Android, cd ho trg Bluetooth. Phan ciing 
dugc hi?u chinh de khdng gay nhieu tir 
trudng. Cac chiic nang cua khoi Ihii cap duac 
cung cap quaphan mera. 
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Hinb 5. Sa do thiel ke khoi sa cap. 
fa) Mat trudc (b) Mat sail 

Phan mem phai tnen tren khoi thii cap vdi ma 
ngudn dugc toi tm de tiet kiem nang lugng, 
bao gom cac khoi chiic nang sau: Quan tri 
tham so h? thong. Hien thi trang thai pin, 
trang thai ket noi cua 2 Bluetooth t^t, md . 
Quan tn vi^c luu tru, truyen du lieu (Dii li^u 
truyen di phai duac ma hda); Bat, tSt viec ket 
noi den cac may lien quan; Thay doi mat 
khau. Quan ly Ihong tin dy an: Them mdi du 
iin, C3P nhat dii lieu dy an mdi; Siia du an; 
Xda du an; Hien thi darUi siich ciic dy an; 
Xuat du' lieu du an; Hien thi thong tin chi liel 
dy an Dieu hitnh du an: Lua chon dy an, hien 
thi thong tin du an. Dpc du' lieu ve vi tri, tu' 
trudng, diem danh dau qua Bluetooth luu viio 
file dii lieu tir Irudng. Tu dong luu du lieu tir 
tiudng viio CSDL. Hien thi ban do tir trudng 
thay doi theo thdi gian [8]. Nhan, luu tru, hien 
thi Ihdng tin tii may so cap. 

Hinh 6 Mgt sol I ail phdn mim tren may thud 
THU NGHIEM, DANH GIA 
Cac tham sS danh gi^ 
Viec danh gia. he thdng dya tren viec danh gia 
cac tham s6 sau: Khd ndng tich hap - Muc do 
tuang thich vdi miiy dd min. Thai gian su 
dung - Mlic do lieu thu nang lugng (pin), 
Chinh xdc, tin cdy - Miic do bao mat, toan 
ven, chinh xac ciia luong dii lieu do. Thai 
gian ddp ling - Do tre ciia dii lieu thu dupc. 
Khd ndng dp dung thtrc ti. 
Tich hop va su* dung miy dd co tiiilt bi nhung 
Dya tren khdng gian ben trong may do 
EL1303D2, khdi sa cap dugc che tao thanh 
bim mach vdi kich thudc 10,20x8,01cm vdi 2 
mat trudc vii sau nhu Hinh 7 va Hlnh 8 

Hlnh 8. Thtit bi tnrdc vd sau khi duac lich hgp 
khoi sa cap 
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Nhdm nghien ciiu da tien hanh thii nghiem ky 
thuat tai bai thii nghiem bora min ciia Tr̂ un 
kiem dinh - Cue Ky thuat BTL Cong 
bnih/B6 Quoc phong 

Hinh 9. Thu nghiem lgi Trgm him dmh - Cue Ky 
thudt - BTL Cong bmh 

Ket qua, danh gia 

Ve kha nang tich hap: Thiet bi may tinh 
nhiing dugc tich hgp thimh cong vdi may dd 
bom Vallon EL1303D2, khong lam anh 
hudng den hoat dgng cua raay dd, khdng gay 
can nhieu tir trudng va Ihu dugc day dii tin 
hieu tir trudng tu may dd, 
Ve do chinh xac, tin cay Khoi thii cap ket noi 
vdi khoi sa cap thdng qua dudng truyen 
Bluetooth cho tin hieu on dinh d cy Iy nhd 
hon 7m. Ket noi giiia khoi sa cap vii thii cap 
bao dara du lieu khong bj mat mat thong tin 
trong quii trinh truyen. 

Ve thdi gian dap iing: Tin hieu thu dugc tir 
may dd cd gia tri trong khoang -6,7 V tdi 6,7 
V, tiiy theo dg nh^y thang do ta cd gia tri tii 
trudng tuang iing. Vdi toe do lay mau thu 
nghiem la I mau/giay, may tinh nhiing so cap 
tong hpp va ghi I^ dii Ii?u dd d d?mg van ban. 
Khoi thli cap nhan du lieu va bieu dien bieu 
do tli trudng theo thai gian Ihyc 
Ve kha nSng ap dyng thuc le: Khoi so cap da 
Itm day dli thdng lin theo yeu cau, dap iing 
cdng tac quan ly va giam siit ho^t dgng 
RPBM Dinh dang du lieu rail bg mity tinh 
nhiing thu dugc nhu sau: 
Gia tri do cd ma l^nh lii SMDGTD, ID may, 
gid, phiil, giay, ngay, thang, nam, miic tin 
hieu do tli Irudng (A tot, V xau), gia tri tir 
trudng, tong so vi tri GPS thu duac, vi tri 

cong tac MODE, vi tri SENS (hieu chinh 
thang do), gia tri kiem tra toim ven ciia gdi du 
li§u (Checksum). 

Gia tri GPS cd ma I?nh la SMDGPS, ID may, 
gid, phiil, giay, ngay, thang, nam, miic lin 
hieu do tir trudng (A tot, V xau), vi do (tga dp 
WGS84), Bic/Nam, kinh do (tpa dp WGS84), 
Ddng/Tay, toe dp di chuyen (km/h), gdc 
chuyen dgng (do), gdc so vdi phuang bac 
(dp), giil tri kiem Ira toan ven ciia gdi du li?u 
tmyen nhiin (CheckSum) 
Dfl lieu nay dugc ghi lai d khoi so c ^ dong 
thai ciing dugc dong bg chinh xac tdi may thii 
cap ngay trong qua trinh dd. Dfl lieu nay la co 
sd xiic dinh kha nang d nhiera bom min. Dii 
lieu ciia ciic gdi truyen nhan gifla khoi so cap 
vil thli cap the hien nhu trong Hinh 10 
f s DBIJO 122.No l ^ j f S l i i ^ B ^ 
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Hinh 10. Dinh dang duhiu tie irudng vd GPS sau 
khi duac xu ly 

KET LUAN. 

Tren co sd nghien ciiu rao hinh bai toan quan 
ly hoat dgng RPBM, cau tao, nguyen ly ho^t 
dong ciia may dd bora min Vallon 
ELI303D2, nhdra da nghien ciiu, xay dung 
bp thiet bi vdi day dii d^c diem, tinh nang ciia 
may tinh nhiing va da giai quyet duoc bai 
toan quan ly co ban trong ho^t dpng RPBM. 
Hudng phat tnen tiep theo, nhdm se phat trien 
mgt h? thong Ihdng tin ho trg quan Iy va dieu 
hanh loan bo boat dgng RPBM tren ca sd 
thong tin nhgn dugc tu may tinh nhiing da 
thiet ke. 
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SUMMARY 
DESIGN AND IMPLEMENTATION OF AN EMBEDDED COMPUTER SYSTEI 
FOR MINE ACTION OPERATIONS 

Le Dinh Son', Ho Nhat Quang, Nguyen Dang Trii 
Le Quy Don Univen 

Applications pf embedded systems in science and technology are becoming the most attracb 
field in the Vietnamese researches public In this paper, we propose the studying and implement 
embedded computer system for mine actipn operatipns (MAO) Evaluating and testing of ll 
system are cpnducted on the bpmb/mine locator Vallon EL1303D2 in the mine testing center T 
results show the ability of embedded technplpgy m the mine action operabons that is basic 
design polluted mine map in Viet Nam 
Key words: embedded computer, navigation devices, mine clearance vehicle, magnetic mc 
MAO quality management 
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