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Tém tit:

H¢é théng wng dung cong nghé thong tin trong hoat déng ra pha bom min (RPBM) di dwoc Té chirc hanh dong
nhéin dao vi bom min (GICHD - Geneva International Centre for Humanitarian Demining) xay dung véi tén goi
IMSMA (The Informatwn Management Software for Mine Action), dang dwgc wng dung rong raii trén thé gidi.
Tuy nhién do Van dé ban quyén phan mem, muon tuy bién theo diéu kién riéng phal phu thudc hoan toan vao
don vi cung cAp, khién Vié¢t Nam gip nhiéu khé khin trong viéc ing dung hé thong nay. Pé khic phuc, nhém
nghién ctru di xay dung hé thong cong ngh¢ théng tin nhim nang cao chit hrgng hoat dong RPBM, l1am co' s¢
cho viéc xay dung ban dd 6 nhiém bom min tai Viét Nam trong thoi gian téi.

Tir khod: Bin do tir truong, mdy do bom, quén Iy chit lwong RPBM, thiét bi gidm sdt dinh vi, thiét bi nhiing.
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Abstract:

Applications of embedded systems in science and
technology have been becoming the most attractive
field in the Vietnamese scientific community. In this
paper, the authors present the study and implemention
of an embedded computer for mine action operations
(MAO). The evaluation and test of the system have
been conducted on the mine clearance vehicle Vallon
EL 1303D2 in the mine testing center. The results
have shown the ability of embedded technology in the
mine action operations, and this is a basis to design a
pollution mine map in Vietnam.
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Nhiam khéc phuc hau qua ciia chién tranh, nhiéu québc
gia trén thé giGi da nghién ctru ché tao cac hé thong thiét
bi, phﬁn mém hd tro dé xac dinh vi tri, phuc vu cong tac
do tim, xtr ly cac loai bom min con sét lai [1]. La mot
trong nhitng nudc chiu hau qua nghiém trong cua chién
tranh, voi hang triéu hecta mat dat, mat nudc trén toan
qudc dang bi 6 nhiém bom min, nhung & Viét Nam méi
chi c6 thiét bi hd trg hoat dong do tim, ma chua ty xay
dung duoc hé théng tich hop dé quan ly, giam sat hoat
dong nay. Véi muc ti€u xay dung mot hé théng déng bo,
chung t6i di nghién ctru thiét ké, ché tao hé théng cong
nghé thong tin (IT) dé quan 1y dir liéu dinh vi (GPS -
Global Positioning System) va murc d6 tur truong do dugc
tir may do bom min, gép phan ning cao chit lwvong hoat
dong RPBM, lam co s& cho viée 1ap ban do tur trudng cac
khu vuc nghi ngo ton tai bom min, tién téi xay dung ban
d6 6 nhidm bom min tai Viét Nam. Trong khuén kho bai
bao nay, nhém nghién ciru s& trinh bay giai phap tong
thé ctia bai toan quan 1y, khong trinh bay tat ca cac thanh
phan trong hé thong ma chi trinh bay sau hon vé hé théng
nhung lam co s& dau vao cho toan bo hé théng.

Doi tuong va phuong phap nghién ciiu

Tong quan vé mo hinh bai todn qudan Iy hoat dong RPBM
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Theo két qua thong ké so bo, Viét Nam cé t6i
9.284/10.511 xa trén ca nudc bi 6 nhiém bom min, véi
dién tich khoang 6,6 triéu ha, chiém 20% tong dién tich,
phan bd rai rac & ca 63 tinh/thanh phd. Trong d6, c6
khoang 925.600 ha con nhiéu bom min, vét nd, chiém
13,9%. Téng dién tich cac loai dit canh tac dang bi bo
hoang do bom min 14 435.900 ha, chiém gan 7% [2].

Trong bai toan quan ly hoat dong RPBM, viéc xac
dinh vi tri nghi ngd c6 ton tai bom min 13 quan trong
nhét. Tai Viét Nam hién nay, ching ta thuong dung cac
thiét bi do cac hang nudc ngoai cung cap. Tuy nhién, do
chi phi ban quyén cua hé thong phan mém chuyén dung
kém theo cac thiét bi RPBM la rat 16n va phai hiéu chinh
mot s6 tham sb khi sir dung voi nén dia chit & Viét Nam,
ddng thoi viée yéu cau cung cip thong tin khi khai thac
h¢ thong phan mém nay rat phic tap. Vi vay, viéc tu xay
dung hé thong tich hop ca phan cimg va phin mém tng
dung trong hoat dong RPBM tai Vi¢t Nam la rat ¢o y
nghia.

Thiét ké hé théng IT ieng dung trong hoat dpng
RPBM

Trén co s& khao sat yéu cau cta cac don vi tham gia
hoat dong RPBM, ciing nhu tim hiéu vé nhu ciu xur ly
thong tin, chiing t6i xac dinh dwoc cac dbi twong chinh
tham gia hé thong bao gom:

- Nguoi dan, cac td chirc bi anh huong boi bom min
con sot lai sau chién tranh rat cin c6 thong tin vé nhiing
dia diém an toan, khong an toan khi sinh sdng, hoc tap va
cong tac. Mac du da co nhiéu dy 4n duoc trién khai thuc
hién, nhung méi chi mang tinh don 1€, chua c6 kha nang
tra ctru, danh gia mtc do 6 nhiém bom dan thyc té trén
toan lanh th6 Viét Nam. Vi vy, viéc xdy dung hé thong
IT hd trg cong tac nay la rat can thiét.

- Nguoi quan 1y hoat dong RPBM céan c6 hé thong
hd trg nang cao chat luong cong viée, gop phan quan 1y,
danh gia chat luong hoat dong RPBM, gitip giam thiéu
sai sot, mat mat khong dang co.

- Nguoi truc tiep tham gia hoat dong RPBM vira can
nam vitng chuyén mon, vira can sy hd tro cua cac trang
thiét bi dé cong viéc dugc thuan loi, an toan, chinh xac
hon.

Trén co so xay dung hé théng cho 3 dbi tugng chinh
néu trén, ching t6i d& xuit mé hinh quan ly qudc gia vé
bom min tai Viét Nam trong hinh 1.
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Hinh 1. M6 hinh tdng thé hé thong quan ly hanh dong
bom min tai Viét Nam.

Céng théng tin dién tir hanh dong quéc gia vé bom
min: Huong toi ca hé thong Intranet quan su va Internet,
dap tmg cac nhu cau khai thac khac nhau vé tin tic lién
quan t&i khic phuc hau qua bom min tai Viét Nam, di
li¢u cac vung bi 6 nhiém bom min, giam sat hoat dong
RPBM trén nén ban d6 s6, co s¢ dit liéu qudc gia vé hanh
dong bom min...

Cac don vi tac nghiép: Mbi don vi c6 mot tai khoan
trén céng thong tin, phuc vu viéc quan 1y va diéu hanh
no6i bo, cling nhur cung cap cac thong tin can thiét ciia du
an RPBM do don vi thyc hién. Pon vi tac nghi¢p (cac
t6 doi thi cong RPBM) dugc trang bi hé thong may do
tich hop bo thiét bi nhung, gitp thu thap dir liéu do va
hd trg cong tac diéu hanh cho ngudi chi huy khu vire do
tim. Két qua do tim dugc bao cao dudi dang du ligu tu
truong, GPS khu vuc RPBM va gui vé co so dit lidu trén
cong thong tin.

Cac doi twong lién quan: Bao gom cac co quan nha
nudc, cac t0 chire xa hodi, cac ca nhan c6 nhu cau khai
thac thong tin lién quan qua cong thong tin.

Véi mé hinh tong thé nhu trén, ngoai cong thong tin
dién tir cung cip thong tin vé hanh dong RPBM, hé thdng
con hd tro diéu hanh, thu thap dir liéu tur truong, ra pha
cho cac t6 doi tryc tiép thuc hién (hinh 2).
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Hinh 2. M0 hinh L’l’n’g dung hé théng quan ly hanh dong
bom min tai Viét Nam.

My chii Web: Cai dit cong thong tin dién tir theo mo
hinh Web-base v6i ban do so trén nén ngén ngi 1ap trinh
ASP.Net, ArcEngine, cung cap day du thong tin cho nha
quan ly va nhiing nguoi khai thac h¢ thong.

May chu co so dir ligu: Cai dat hé quan tri co sé dir
liéu PostgreSQL/PostGIS, cho phép quan 1y co so dir liéu
thude tinh va khong gian.

May chi huy do min: Cai dat phin mém didu hanh
khu vuc RPBM trén nén hé diéu hanh Windows, ngon
ngtr [ap trinh .NET, ArcEngine, h¢ quan tri co s¢ dit licu
PostgreSQL/PostGIS. Hé thong nay hd trg ngudi chi huy
diéu hanh cong tac RPBM tai hién truong, 1a cong cu Kkét
nbi gitra ngudi quan 1y va can bo truc tiép 1am cong tac
RPBM.

Bé mdy do va thiét bi nhing: Hd tro can bd hién
truong trong cac cong tac: Toéng hop sb lidu, hién thi,
canh bao, dong thoi cung cp dir lidu can ban cho viéc
quan 1y, xay dung ban @6 6 nhiém bom min.

Trong khuon kh ctia bai bao, chiing toi xin trinh bay
cu the vi¢c thiet k&, ché tao thiét bi nhung tich hop vao
may do bom min, lam co s& cho viéc quan ly sau nay.
Noi dung nghién ciiu

Gidi thiéu mdy do tim bom min

Trang thiét bi chuyén dung phuc vu cong tic do tim
bom min khé da dang, c6 thé phan loai theo nhicu tiéu
chi khac nhau [3, 4]: Thiét bi cam tay/thiét bi trén xe
chuyén dung; thiét bi mot dau do/thict bi da dau do; thict
bi do tim trén can/thiét bi do tim dudi nudc; hodc phan
loai theo cong ngh¢ st dung dé do tim bom min... Tai
Viét Nam, chu yeéu dugc sir dung 1a cac hé may do bom
min cua hang Vallon (chiém 51,57%) (hinh 3), h¢ may do
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ctia hing Foerster (chiém 25,44%). Nhom nghién ctru tap
trung vao khai thac may do Vallon EL 1303-D2. Nguyén
1y hoat ddng cua may do thé hién trén hinh 4.

ﬂ ﬁ E w/j,

Huéng tuyén do

inh 4. Nguyen ly do su
thay ddi tir truong khi gap
vat thé kim loai.

Hinh 3. May do bom, min
EL 1303-D2.

Bom min con sot lai trong long dét thuong o tir tinh
kha manh vi v6 lam bang thép hop kim [5]. Do tic dong
clia trudng tir trai dat, ching s& bi tir hoa (nhidm tir).
May do EL 1303-D2 hoat dong dua trén nguyén 1y do
tir truong nhu trong hinh 4, khi gip ddi twong nhiém tir,
may do thong bao dudi dang am thanh va biéu thi gia tri
tir truong qua dong hd do. Pay méi chi 1a cac tin hiéu
hién thi dang don gian, con viéc xac dinh vi tri nghi ngo
¢6 bom min hoan toan phu thudc vao kinh nghiém ctia
ngudi thuc hién.

Thiét ké, ché tao thiét bi nhiing

Phan tich chirc nang: Trén co so phan tich nguyén 1y
do tim bom min va céc thong s6 k¥ thuat ciia timg ching
loai thiét bi, nhém nghién ctru da tap trung xay dung bod
thiét bi nhung tich hop vao may do tim bom min Vallon
EL 1303-D2. M6 hinh thiét ké hé thong duoc thé hién &
hinh 5. B9 thiét bi nay bao gom 2 khéi: So cép va thir cap,
v6i yéu cau vé chirc ning nhu sau:

- Khéi so cip: Nho gon, d& dang tich hop vao may do
bom, khong gy nhidu tir truong; ngudn dién dugc lay
ttr bén ngoai hodc sir dung chung véi may do bom; trich
rit dit liéu do tryc tiép tir bén trong may do bom min EL
1303-D2 (khong thong qua cong dau ra c6 sn cia may).
Khdi so cp ¢ ciu tao gdm: 1 modun dinh vi GPS; thang
do dir liéu dong bd voi cac ché do cua may do bom; 1 bd
xir Iy danh d4u vi tri nghi ngd ¢6 bom, min; 1 bo xir 1y dit
liéu (tr truong va dinh vi GPS) theo thoi gian thyce, giup
tong hop di heu ghi vao thé nhé va truyén dén khdi thir
cip thong qua cong Bluetooth.

- Khéi thir cip: Nhan dit liéu tir khdi so cdp théng qua
Bluetooth; xir 1y, tong hop dir li€u tur trudng, c6 nhiém
vu tong hop nhiéu goi dir lidu nhan duoc tir khdi so cap
thanh 1 géi tin tong hop, trong d6 vi tri cua goi tin tong
hop 1a gia tri trung binh vi tri ctia cac goi, gia tri tir truong



clia goi tin tong hop ciing 1a gia tri tir truong trung binh
ctia cac goi. Thong qua viée tong hop, khdi thir cap s& tu
dong xac dinh vi tri nghi ngd c6 bom min, dua ra canh
bao cho ngudi st dung khi cudong do tir truong ddi chiéu
(tr am sang duong hoac tir dwong sang am) hodc muc do
tir truong vuot ngudng, tir d6 biéu dién mirc do tir trudng
thu dugc theo thoi gian thuc va hién thi vi tri do tim bom
min trén nén ban dd sd, ban do ludi khu vuc RPBM.

Khoi so cap

Gui dir liéu ia Bluetooth

Maéy do bom min EL 1303-D2

Khéi thir cip

Hinh 5. Mo hinh thiét k& bg thiét bi nhing tich hgp may
do bom Vallon EL 1303-D2.

Thiét ké khoi so cap: Khoi so cap (co thé s dung
chung ngudn pin véi may EL1303-D2 hoac su dung
ngudn dugc trang bi doc lap) duoc két ndi voi may do
Vallon EL 1303-D2 dé doc, tong hop, hiéu chinh gia tri
tur truc‘mg, thang do; luén hoat dong ¢ muec ti€u thu nang
luong thap dé .dam bao ngudn pin lau dai. Céu tao cla
khéi so cip gom céc thanh phan (hinh 6) Bo vi xu ly
trung tam; dau doc va thé nhé; modun két ndi Bluetooth;
modun GPS; nguén cép: 5V/DC; b dinh thoi - bo lap
lich cho cac hoat dong ciia hé thng theo thoi gian [6].

Blustooth &TC
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I
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Hinh 6. M6 hinh khéi so cap.

Trong do, bo xur ly trung tam thyuc hién két ndi, diéu
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khién céc khdi chic nang con lai; modun GPS c¢6 chic
nang doc, hi¢u chinh toa d0 WGS84 theo thoi gian thyuc
UTC tir vé tinh, dugc lap dat dung véi vi tri ddu do cua
may do; modun xur 1y luu trir dir li€u (gia tri tir truong,
thang do, toa d0 WGS84, thoi gian thyc) trén thé nhd
SD-Card theo ché d¢ quay vong, khi luu hét dung luong
tréng, s€ tu dong ghi de lén vung dir liéu cii nhét, bao
dam khong bi thiéu dir liéu, giup han ché théo lap thiét b
do. Dit liéu méi duoc ghi va truyén ra bén ngoai (khoi thir
cip) qua cong Bluetooth.

Vi yéu cau, chirc nang cua cac modun nhu trén, phan
cung khoi so cap dugc thiét ke chi tiét nhu hinh 7.
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Hinh 7. Thiét ké khai so cap.

Thiét ké khoi thir cdp: V&i yéu cau chirc ning nhén,
luru trit, hién thi thong tin tir khdi so cap, khdi thir cap st
dung phan ctng 1a mot dién thoai thong minh hé diéu
hanh Android, c6 hd tro Bluetooth di dugc hiéu chinh
dé khong gy nhiu tir truong. Cac chirc nang cia khoi
thir cap duoc cung cip qua phan mém tich hop do nhom
nghién ctru thiét ké (hinh 8).
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Hinh 8. Mgt s6 hinh anh phan mém trén khéi thi cap.

Phan mém trén khoi thir cap duogc thiét ké toi uu dé
tiet kiém nang lugng, bao gdm cdc médun chirc nang sau:

- Quan trji tham sb hé théng: Hién thi trang thai pin,
trang thai két noi cia 2 khoi (Bluetooth tat, mé).

- Quan trj viéc luu trit, truyén dit liéu (dir liéu truyén
di phai dugc ma hoéa), bat, tat viéc két noi dén cac may
lién quan; thay doi mat khau.

- Quan ly thong tin dy 4n: Thém méi du an, cap nhat
dit liéu du 4n mdi, stra du 4n, x6a du an, hién thi danh
sach cac du an, xuat dir liéu du an; hién thi thong tin chi
tiét duy an.

- Piéu hanh dy 4n: Lya chon du 4n, hién thi thong tin
du an, doc dir liéu vé vi tri, tir truong, diém danh dau qua
Bluetooth luu vao file dir li€u tr truong, ty dong luu di
lidu tir truong vao co s& dir liéu, hién thi ban db bién déi
cuong do tur truong theo thoi gian thuc [7, 8].

Thir nghiém

Cdc tham so danh gia: Hé thong duoc danh gia dwa
trén viéc kiém tra cac tham sé sau: Kha ning tich hop
can dam bao gon nhe, khong anh hudng t6i tinh ning cua
méy do bom min; thoi gian su dung dam bao lién tuc,
nguon pin dung lugng 16n va ¢ thé sac, ngoai ra khéi so
cAp ndm trong may do nén co thé sir dung ngudn pin cua
may do, do vdy cong suat cta khdi ndy ciing phai phu
hop; d6 chinh xac, tin cdy phai cao, tin hi¢u do khi so
cip ghi lai tir may do bom min phai c6 d6 chinh xac cao,
khong bo sot, dit lidu truyén qua khdi thir cap phai duoc
ma hoa; phai biéu dién dit liéu thu dugc theo thoi gian
thue, hiéu qua cao khi dua vao sir dung trong thuc té.

Tich hop va sir dung mdy do c6 thiét bi nhing: Dua
trén khong gian bén trong may do EL 1303-D2, khi
SO cép dugc ché tao thanh ban mach véi kich thuée
10,2x8,01 cm, mat trude va sau nhu hinh 9 va hinh 10.

TAP CHI

HOA HOC

ONG NGHE I} Nam 16(5) 52017

Hinh 10. Thiét bj do min truéc va sau khi dugc tich hgp
khoi so cap.

Nhom nghién ciru da tién hanh thir nghiém ki thuét
tai bai thtr nghi€ém bom min cua Tram kiém dinh - Cuc
K¥ thuat - B6 Tu Iénh Cong binh, B Qudc phong (hinh
11).

Hinh 11. Thi nghiém tai Tram kiém dinh, Cuc Ky thuat,
Bo Tu Iénh Cong binh.

Danh gia

V6i cac phuong phép truyén théng (khong st dung hé
thong tu dong), cac két qua do tim bom min khéng duoc
mo ta chinh xac, dan tdi nhiéu sai sot trong viée xac dinh
vi tri an toan bom min, khong du co s¢ dé xay dung ban
d6 s6 vé 6 nhiém bom min. Qua qua trinh thir nghiém,
mirc d6 hiéu qua cua hé thong ng dung cong nghé thong
tin trong hoat dong RPBM cuia nhém nghién cuu dugc
danh gia nhu sau:



Vé kha nang tich hop: Thiét bi nhung dugc tich hop
thanh céng v6i may do bom Vallon EL 1303-D2, khong
lam anh hudng dén hoat dong cua may do, khong bi nhiéu
tur va thu dugc tin hi€u tir truong tor may do.

Vé dg chinh xdc, tin cdy: Khbi thir cAp két ndi véi khoi
so cap thong qua duong truyén Bluetooth cho tin hidu 6n
dinh & cy ly nho hon 7 m. Viée két ndi gitra khéi so cap
va thir cip bao dam thoi gian, khong bi mat mat thong tin
trong qua trinh truyén nhan.

Vé thoi gian déap vmg: Tin hiéu thu duoc tir may do c6
gia tri trong khoang -6,7 dén 6,7 V, gia tri cuong do tu
truong thu duge trong khoang tir 2 dén 20.000 nT. Téc
d6 lay mau trong qué trinh thir nghiém cua thiét bi nhiing
1a 1 mau/s.

Vé kha néng dp dung thye té: Khéi so cap da luu day
du thong tin theo yéu cau, dap (mg cong tac quan 1y va
giam sat hoat ddng RPBM véi dinh dang dit liéu thu dugc
dam bao cac yéu cau vé luu trit va bao mat (hinh 12). Cu
the 1a:

- Gia tri do tu truong c¢6 ma 1énh la SMDGTD (ID
may, gio, phut giay, ngay, thang, ndm), mirc tin hleu do
tir trudng (A tot, V xau), g1a tri tir truong, tong sd vi tri
GPS thu dugc, vi tri cong tic MODE, vi tri SENS (hiéu
chinh thang do), gia tri kiém tra toan ven cla g6i dir liéu
(CheckSum).

- Gia tri GPS c6 ma Iénh la SMDGPS (ID may,
gi0, phut, glay, ngay, thang, nam), mirc tin hiéu do tu
truong (A tot, V x4u), vi do (toa do WGSB4), Bic/Nam,
kinh d¢ (toa do WGSS4) Pong/Tay, toc do di chuyen
(km/h), goc chuyen dong (do), goc so voi phu:crng Bic
(d0), gié tri kiém tra toan ven ctia goi dit liéu truyen nhéan
(CheckSum) Cac dir liéu nay duoc dong bo t6i khbi the
cap ngay trong qua trinh do, 1am co s¢ dé xac dinh vi tri
6 nhiém bom min, do d6 thiét bi co tinh tmg dung cao.
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SMDGTD,11508,17,40,43,19,2,17,A,-4.114938,1,36,3,42,2102.437255,10547.583984,*01
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SMDGTD,11508,17,40,46,19 .1,36.3,44,.2102.448486.10547.606445,%00
SMDGTD,11508,17,40,47.19 . 1. .2102.430419,10547.58496,%02
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SMDGTD,11508,17,40,49,19.2,17.A,-4.057305,1,36,3,47,2102.445556,10547.599609,*0C
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SMDGTD,11508,17,40,51,19.2,17,A,-4.086122,1,36,3,49,2102.442382,10547.589843,*00
SMDGTD,11508,17.40,52,19.2,17.A -4.114938,1,36.3.50,2102.435058,10547.576171,*02
SMDGTD.11508,17,40,53,19.2,17,A ,-4.057305,1,36,3,51,2102.428955,10547.570312,*00
SMDGTD,11508,17.40,54,19,2,17 A 4086122 52,2102.430175,10547.579101,*0F
SMDGTD,11508,17,40,56,19.2,17,A -4 086122 2102.439453,10547.583984,*0C
SMDGTD,11508,17,40,57,19,2,17,A,-4.114938,1,36,3,54,2102.448486,10547.591796,*03
SMDGTD,11508,17.40,58,19,2,17.A,-4.057305,1,36,3,55,2102.439453,10547.586914,*0F

Hinh 12. D@ liéu luu tri trén khoi so cap.
Két luan

Trén co sé nghién ctru mo hinh bai toan quan ly hoat
dong RPBM, ciu tao, nguyén 1y hoat dong ctia may do
bom min Vallon EL 1303-D2, nhom nghién ctru da xay
dung b thiét bi voi day du dic diém, tinh ning cua thiét
bi nhiing va da giai quyét dugc bai toan quan 1y co ban
trong hoat dong RPBM. Viéc phat trién mot hé théng
thong tin hd tro quan 1y va didu hanh toan bd hoat dong
RPBM (ban db 6 nhiém bom min, cong théng tin dién tir
qudc gia vé bom min) trén co s thong tin nhan dugc tir
thiét bi néu trén 1a hudng trién khai tiép theo ctia nghién
curu nay.
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