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MG PAU

Trong huén luyén tham muwu tic chién v dam bao k¥ thut, sa ban dugc
st dung dé trinh bay cdc phuong dn vi ké hoach tic chién. Sa ban truyén théng
dugc xdy dung bing dit, mé ta dia hinh cia ving tic chién két hop véi mot so
mé hinh thé hién cho céc déi twgng quan sy vi dbi twong dia hinh. Sir dung sa
ban truyén théng gip phai mét sb khé khin nhu: khdng thé mé ta chinh xdc dia
hinh v& c4c thong tin kém theo, qud trinh chuén bj mét nhiéu thoi gian, thiéu sinh
dong trong qué trinh mé ta phwong 4n, tinh sir dung lai thdp. Bén canh sa ban,
cac don vi va ngudi hoc phai xay dung ké hoach quyét tm trén nén ban db gidy
dé thé hién phuong 4n.

Ngay nay, cong nghé théng tin di c¢6 mét sé 4p dung trong linh vuc nay
phuc vu qué trinh huén luyén. Mot sb cong cu va phén mém d3 dugc xiy dung
d4 mang lai hiéu qué to 16n trong d2o tao vi hufn luyén quan sy. Céc hé théng
méi nay gidp nguoi chi huy thé hién nhanh chéng phuong 4n ciia minh véi tinh
trwc quan cao. Tuy nhién d6 13 nhimg hé théng dugc xiy dung trén nén ban d6
56 hai chiéu, phan n2o con han ché khi x4y dung phuong an va phai sir dung sa
ban truyén thong,

Nim trong chuong trinh nghién ctu ciia d& ti KHO1.07, Trung tim Cong
nghé md phang két hop véi HVQP (tr vin vé nghé thuét quén su) xiy dung “Sa
béan dién tir quin si cho phép hop dong binh ching”. Hé théng ra doi nhim
thay thé viéc sir dung sa ban truyén thdng, cho phép xiy dung phuwong 4n téc
chién trén ca nén ban dd s6 hai chidu va ba chidu, cho phép trinh dién PATC v
mb phong, hop ddng binh ching. Céc tmg dung trén méi trudng hai chiéu va ba
chidu cé thé chay doc 14p trén céc tram khéc nhau va c6 sy dong bd dir lidu gitra
ching. He théng dugc thiét k& trén c& s nhu cAu vé hudn luyén va gidng day vé
tham muru téc chién va chi huy tham muu k¥ thuét cho hoc vién va s§ quan tai
céc nha trudmg quin ddi. Bén canh d6, hé théng s& tiét kiém dugc mét phan kinh
phi vi thori gian khi cho hoc vién di khao sét thue dia. -

Tuy nhién, v&i thoi gian han ché va didu kién con khé khan nhu vé kién
thirc nghé thudt quan sy, v& ngudn dir lidu ban dd sb,...hé thdng SBPTQS sé con
phdi hoan thién trudc khi dua vao dp dung thuc té. Nhém thuc hién rit mong
nhén duge céc ¥ kién déng gép dé hoan thién hon hé théng niy. Moi ¥ kién xin
glri dén Nhém Sa ban dién tr quén sy, Trung tAm céng nghé Mé phong, Hoc
vién Ky thuét Quén sy, 100-Hoang Qudc Viét - Cau Gidy — Ha Néi. Dién thoai:
84-69-515517 — 84-4-7541195.



Chuong 1

NOI DUNG NGHIEN CUU, XAY DUNG
SA BAN PIEN TU QUAN SU

1. BAI TOAN THU'C TE VA MUC TIEU HE THONG.
1.1. Bai todn thue té.

Trudc nhitng trdn ddnh hodc dién tip, ngudi ta thudng tai tao lai dia hinh
tac chién — xiy dung sa ban - & nhdm nhiéu muc dich khac nhau:
Muc dich nghién ciru dia hinh: Dia hinh 13 mot ton tai khach quan. Khi ching
ta nghién ctru Bia hinh d& chudn bj trién khai chién d4u thi d8i phuong cling biét
fim vd ndm dia hinh, tranh thi loi dung tinh chét chién thuét ctia Dia hinh. Boi
vy nghién ctru Dia hinh c6 tic dung tim ra phuong 4n tic chién tot nhét cho ta,
ddng thoi phén dodn thi doan va dy kién hanh déng phan tmg cia dich ¢ gianh
quyén chil ddng trong tinh hudng tic chién. |
Chi huy tdc chién: Tro gidp ngudi chi huy dua ra cic phuong 4n téc chién, kip .
thoi xir Iy céc tinh hubng tic chién phit hgp véi dia hinh thyc té.
Viéc xdy dung sa ban c6 2 phuong phép:

- Phuong phép 14p sa ban truyén théng: Dip dat.

- Phuong phép 14p sa ban dién ti1.

Theo truyén thdng tiude kia, d& dfip sa ban ngudi sy quan tham muru dia hinh
phai t& chirc don vi minh di trinh sét thyc dia dé thu thap céc thong tin cén thiét.
Sau d6 tb chirc dap mb hinh ti 18 cua ving tac chién di khao sat. Viéc 13p sa ban
theo phuong phap niy ¢6 mét sb han ché nhu sau:

- Lap Sa ban bing dét khé dam bao dugc dia hinh d6 ;giéng nhu trén thuc

dia.

- Viéc dit thém cdc dbi tuong quan sy dé thé hién ké hoach tic chién phirc

tap. R S

- Khé khin trong viéc m6 phong phuong 4n tic chién.

- Han ché v& quan sit: ti 18 kich thudc Sa ban so véi thuc dia 12 ¢b dinh,

khéng thé thay ddi phéng to hay thu nhd.

- Khi di trinh s4t ¢6 thé gy thuong vong, 16 bi mét.

- Ton nhicu thdi gian va cong stc...



Lap Sa ban dién tir 13 viéc tai tao va md phdng lai dia hinh trén trén mdy tinh.
Thu thap thong tin dia hinh qua anh chup hang khong, anh v¢ tinh hodc do dac
truc tiép. Sau d6 thong tin ny duge dwa vao mdy tinh xir 1y, luu trir va tdi tao
hién thi trén man hinh. Phuong phép nay thudng 4p dung cho viing tic chién
rdng 16n. Véi cong nghé thong tin dia 1y (GIS) hién nay cé thé xay dung dugc Sa

' ban dién tir c6 d§ chinh x4c v chi tiét cao, déng thoi van dap tmg dugc tinh khai
" quat cua dia hinh.

Viéc 14p Sa ban dién tir khdng nhitng khéc phuc duoc nhimg nhuoce diém cta
phuong phép truyén théng ma con c6 nhitmg wu diém nhur sau:

- Tiét kiém thoi gian va cong sirc.

- Khdng phai di trinh sit. Qu4 trinh thu thdp dir liu Dia hinh thdng qua anh

chup v& tinh, anh hing khdng hoc 14y dir lidu di dugc khao sat tir trudc.

- Dua ra md hinh Sa ban chinh x4ac véi thuc dia (46 chinh xdc nay chi phu

thudc vao do chinh xéc ctia ban db sd).

- C6 thé dua ra cac cdng cu quan sat linh hoat, trg gidp cho ngudi chi huy

quan sit Pia hinh duge toan dién va chinh x4c.

Ching ta c6 thé hinh dung quy trinh 13p Sa ban dién tir qua nhimg buéc nhu sau:

Ban db gidy

Scanner

A

Bén db anh

Anh vién tham

S6 hod ban db
Cong cy thiét Phuong 4n
lap 1am sa ban Bindd djahinh |(tAc chién | Ngudi chi
quan sy huy QS. .-

A

Sa ban dién tir

Hinh 1.1. So 45 xiy dyng sa ban dién tir.



Khau chup anh, s hod ban d do don vi chuyén trach vé san xuét ban do
thyc hién (Cuc ban d6 ~ BTTM). Cédc phin mém hd trg sb6 hod ban dd c6 rét
nhidu trén thi truong. Phin cin bd sung 13 phén mém cong cu trg gitp thiét 1ap
Sa ban Quan Su. Dit liéu d4u vao cho phan mém nay 14 céc loai ban d6 Pia hinh
sir dung trong luc lugng vl trang. Hién ¢6 3 loai nhu sau:

- Ban d5 Pia hinh ti 1& 16n (gbm ti 18 1:25.000 va 1:50.000).

- Ban dd Pia hinh ti 18 trung binh (gdm ti 1& 1:100.000 va 1:250.000).

- Ban d6 Pia hinh ti 1& nho (gbm ti 1& 1:500.000 va 1:1.000.000).

Ngoai ra cdn ¢6 ban d6 Pja hinh ti 18 1:10.000 céc tinh thanh phé va d6 thi dé
phuc vu chi huy chién d4u & cdc thanh phd va dd thi. Céc loai ban dd nay duoc |
s6 hod theo quy dinh tidu chuin s hod ban dd Dia hinh,

1.2. Muc tiéu xdy dung hé thong.

Nhu da dé cap trong phin m& dau, hé théng ndy xay dung nham dap vmg
yéu cau vé huin luyén va giang day tham muu téc chién va chi huy tham muu k3
thut cho cdc nha trudng quan ddi. Vi thé, SBPTQS can dat dugc cic muc tiéu
sau:

- Muc dich toan dién cta hé thdng 13 cho phép ngudi chi huy 14p ké hoach
tham muru téc chién trén nén ban dd s hai chidu va mé hinh sd ba chiéu &
cép su doan. SBDTQS phai tudin theo cic quy dinh v& tham muu tic chién
ctia QDNDVN v bing céc KHQS phai thé hién chinh x4c cdc phuong 4n
va ké hoach téc chién.

- Quan Iy ban dd sb hai chién, mo hinh dit liéu dja hinh va cdc ddi tuong
trén dia hinh ba chiéu. Qua d6, hé théng cho phép chi huy, gido vién v
hoc vién tién hinh khao s4t thuc dia thong qua MHDHS, giam thoi gian
va chi phi cho codng tic nay. '

- Quan Iy thu vién c4c ki hidu quin sy hai chiéu va mé hinh d6i tugng quéin
su ba chiéu tuong g theo cic nhém quin binh ching theo quy dinh cia
BTTM (theo tai hiéu [1]).

- Quén ly CSDL vé céc dbi tuong dia hinh nhu song hd, dudng s4,... va
CSDL vé c4c don vi tham gia phuong 4n.



- Cong cu cho phép soan thao PATC st dung trén mdi trudng hai chiéu va
ddng bd dé moi truomg ba chidu thé hién phuong 4n trén dai hinh s6 ba
chiéu.

- Cbng cu cho phép soan thio phuong 4n hop ddng tc chién, giao nhiém
vu va md phéng.

Yéu cau dat duoc dbi véi cde modul ph?m mém,
a. Bé tri phwong dn tdc chién.

e Chon ban dd dia hinh chira khu vuc cin md phdng téc chién.

e Dit cdc ky hidu don vi quén su trén ban dd.

o Xay dung cdc tuyén quin su nhu hing rio thép gai, tayén phong ngu,
tuyén giao thOng hao...

e D3t miii t&n md phong cic hudng tién cong quén su.

e Dit cic bang thong tin tdng két vé& bao dam'hiu cin k¥ thuét cho phuong
4n tdc chién.

b. Nhdp va tra ciru thong tin vé phuwong dn tdc chién.

e Thong tin téng thé vé mdt phuong 4n téc chién.

e Thong tin vé céc don vi quan sy tham gia téc chién.

o Théng tin hiép ddng tac chién cda cic don vi quin sy.

c. M6 phéng phwong dn tdc chién.

e Thiét 14p phuong 4n hiép ddng tic chién gita cdc don vi.

o Mo phéng céc giai doan tic chién trén sa ban.

¢ Mo phéng qué trinh hanh quan, tién cong cla cdc don vi.

d. Giao tiép v6i ting dung ba chiéu.

e Giri thdng tin v& phuong 4n tic chién (bao gdm thong tin b trf cdc don vi,
thong tin cdc don vi tham gia tic chién. ..) sang tmg dung ba chiéu.

e Giri théng tin vé cdc bién cb thay dbi bén tng dung hai chidu sang g
dung ba chiéu.

» Nhan va xir Iy c4c thong tin soan thao phuong 4n tic chién tir img dung ba

chiéu gtri sang.



e Dip tmg cac thong tin yéu ciu tir img dung ba chiéu: tuyén khao sit dia

hinh, dudng khao s4t mat cit dia hinh.

e. Cdc céng cu khdc.

e Cong cuhd trg im kiém dia danh, tén don vi trén sa ban.

e (Cong cu hd trg quan sit, bao gdm mét sd cong cu sau:

Q

o

O

Pinh vi ban dd chi tiét thong qua ban db téng quét

Thay ddi ty 1& quan sit ban dd.

Béc tach c4c 16p dit liéu ciia ban d6 dia hinh: 16p dia hinh, 16p dan
cu, 1op thuy hé, 16p giao théng, 16p thuc vat.

Béc tach cic dbi twong quén sy theo mét s tidu chudn ngudi sir

dung Iwra chon: Dich/Ta, huéng danh chi yéu/thir yéu, binh ching.

Céc cong cu hd trg xiy dung phuong dn tic chién dugc thiét ké theo quy
dinh vé thanh 14p ban d6 t4c chién ctia Cuc ban dd (BTTM).

I1. GIAI PHAP CHO SBPTQS.

I1.1. Khao sit cic hé théng d3 cé.

Hién nay mot s6 noi da xay dung phan mém 18p Sa ban Quén su trén moi

trudng MaplInfo. Tuy vay theo quy dinh tiéu chuén v& san xuét ban dd dia hinh I3

dit liéu ban db dia hinh duoc két xuét dang *.dgn - dang luu trit cia

MicroStation. Néu chuyén dbi dit liéu ddu vao tir MicroStation sang Maplnfo s&

bi mit thong tin. Do vay Sa ban dién tir s& kém chinh x4c.

Qua nghién ciru khao sit bai todn thuc té, phin mém trg gitip 1lap SBPTQS phai

dat dugc yéu cau sau:

- St dung truc tiép dit lidu tiéu chudn dang MicroStation.

- Soan thao dugc cic d6i trong Quén su trén ban db Pia hinh dién tir.

- Tr(j gii_lp quan sit vémpﬁﬁn tich Dla hinh @& ngucn chi huy Quﬁn su c6 thé

dua ra dugc quyét dinh, bién phap téc chién ding dén.

- Quan Iy Iuu trit théng tin vé c4c don vi tham gia tic chién.

- Thé hién va md phong dugc cdc phuong 4n tic chién.



I1.2. M6 hinh xiy dung SBDTQS.

Tram hai Tram ba
chiéu chiéu

=

\

Truyén thong
qua mang LAN

A

Nhu hinh 1.1, SBBTQS duogc b tri trén hai tram Iim viée va duoc két ndi

Hinh 1.2: Mb hinh x4y dyung hé théng.

théng qua mang LAN. Bao gdm c4c thinh phén sau:

Mady hai chiéu: St dung dé chay (mg dung trén méi truong hai chiéu, Iuu
trit va quan 1y tit ca cdc dir lidu hai chidu nhu ban d6 sb hai chidu, thu
vién cdc KHQS hai chidu theo quy dinh cta BTTM [1], cdc PATC da
duogc xay dung. Bén canh d6, may hai chién cling 12 noi huu CSDL ctia hé
thong.

Mady ba chiéu: St dung dé chay céc img dung trén mdi truong ba chiéu,
I trir va quan 1y dir 1iéu v& mo hinh dia hinh sb ba chidu cdc viing d4 sb
ho4 v théng tin cdc d6i twong trén dia hinh, dir lidu vé cdc mo hinh sb ba
chiéu cho cic KHQS.

Kho dir ligu: dugce luu trén tram lam viéc hai chidu, hru trit va quan ly
CSDL ctia hé théng bao gdm CSDL théng tin cic don vi tham gia PATC
va CSDL cta PATC.

Mang va truyén thong: Hé théng duoc két ndi thong qua mang LAN
nhim dam bao téc &9 truyén dit liéu giita hai tram. Mt khéc Iva chon giai
ph4p mang d¢ dam bao kién tric mé& cna hé théng (Open Architecture),

dap umg su phat wrién cta hé théng vé sau khi s6 tram 13m viéc ting lén.

I1.3. Cong cu xay dung.

Khi phét trién mot hé théng, didu khé khin 13 lua chon gidi phdp va cong

cu phdp trién hé théng. Xay dyng gidi phép tdt s& cho két qua mdt hé théng tdt,
thé hién qua céc wu didm cia hé théng, tinh ti wu cla hé théng, thdi gian thi
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cong. Va lua chon cong cu dé phat trién phat trién hé théng 1a mét phan quan
trong khi xay dung giai phap. N6 anh hudng va mang tinh quyét dinh 1én dén
giai phap dugc xay dung vi né anh hudng 16m dén cac yéu td danh gid mdt hé
thdng néu trén, né phu thudc vio ning luc thi cong clia doi ngit Iam viéc va kha
ning vé tai chinh. Véi hé théng SBPTQS, cicsng dung dugc lua chon va phat

trién trén cac nén va cong cu khic nhau:
a. Ung dung hai chiéu va quan Iy CSDL.

Cdng cu duoc Iua chon va phit trién cdc tmg dung trén mdi triromg hai chiéu 12
MicroStation va ngdn nglr MDL. Vi MicroStation va MDL la moi trudng va
ngdn ngit phat trién chuyén nghiép cho céc hé thong va tmg dung GIS. -
MicroStation quan 1y dit liéu twong tmg véi file dit lidu 13 *.dgn, ddy 14 chudn dit
liéu ban d6 sé theo quy dinh ctia Téng cuc Pia chinh va Cuc Ban d6 (BTTM).
Su lua chon niy phit hop véi kha ning phét trién ‘mg dung SBPTQS cua
TTCNMP va thuan tién khi nhan réng hé théng cho cdc don vi vi dit liéu ban db
s6 cung cip cho céc don vi theo dinh dang *.dgn. MicroStation la phan mém cia
hang Bentley System. Phin mém ny chay dugc trén nhiéu méi truong hé diéu
hanh khac nhau: Windows3.1, Windows9x, WindowNT, Unix, Macintosh. Yéu
céu phan cing téi thiéu [ 16MB Ram, 4 cimg 70 MB, chudt. Ngoai ra dé 1am
ban d chuyén nghiép ngudi ta cin phai lap thém scaner, ploter (mdy in). Mot sb
phién ban g?m day: Microstation 95, Microstation SE, Microstation J (thém phﬁn
hé tro 14p trinh Java), Microstation V8.1. Microstation ¢6 mét sb tinh nang nbi
bat sau day:

- MicroStation ¢6 day di cic chic ning clia mot hé CAD, GIS: Cho phép
thiét ké c4c ban v& dan dung, ¢6 chitc ning nhu AutoCAD; Xir Iy cdc
cdng viéc vé ban dd; Thiét ké cac ban vé& co khi; Thiét ké céc ban vé xay
dung.

- C6 kha nang két ni vdi cic loai co s& dit liéu khdc nhau. Chinh kha
ning niy cho phép ta két kop dugc ca dit lidu db hoa va phi @b hoa vio
ban thiét k& Danh sich céc kifu CSDL dugc hd tro truc tidp: Oracle,
Xbase, INFORMIX, Intergraph's Relational Interface System (RIS)
Open Database Connectivity Standard (ODBC).

MicroStation 14 mét tmg dung mé. N6 cho phép tao ra cic Gmg dung khéc chay
trén nén MicroStation. Ngbn ngfr d& phét trién cdc tmg dung ¢6 13 MDL
(MicroStation deverlopment language). Ngbn ngit ndy c6 ¢t phap dua trén ct
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phip ngdn ngit C va khoang gin 2000 ham built_in functions. Ban than

MicroStation phan 1én duoc x4y dung bang ngdn ngit MDL.

Ngbdn ngir MDL diing dé phat trién cac img dung chay trén méi truong

MicroStation. Ngdn ngit nay ¢6 mot so dic diém sau:

Ct phép dua trén ngdn ngit C. Sau khi dich, né s& chuyén sang dang gia
mi ma c6 thé hidu duoc bdi MicroStation va khi chay MicroStation s& nap
va thi hanh cédc 1énh do.

Puoc thi hianh bén trong MicroStation. Do MicroStation ¢6 thé chay trén
nhiéu hé diéu hanh khdc nhau, nén tmg dung né tao ra cling ¢6 thé chay
dugc trén cdc hé diéu hanh m MicroStation hd tro.

MicroStation cung cip khoang 1750 ham built-in functions vi cic bién
toan cuc built-in variables. Thuc hién cac cdng viée thude vé CAD thdng
qua céc ham ma MicroStation cung cAp.

Xay dung thanh cdc modul riéng r&, chay dde 14p vdi nhau.

Str dung phuong phép 14p trinh ¢6 céu tric.

C6 kha ning truy cap dén CSDL thénrg qua két néi ODBC.

C6 kha niing giao tiép, twong téc véi méi trudng Windows thdng qua DLL
hodc chuong trinh EXE.

b. Ung dung ba chiéu:

Céc Umg dyng trén modi trudng ba chidu duge xiy dung bing cong cu

Microsoft VC++ 6.0 va thu vién dd hoa cia Windows. Ung dung trén mbi
trudng ba chidu phai thé hién md hinh dia hinh sé va cac dbi tuong trén d6 nén

doi hoi kha ning d6 hoa cao, dam béo téc do. Cong cu ndy clia Microsoft ¢ cac

tfnh ning ndi bat:

Kha niing pht trién mdi trudng db hoa tdt véi yéu ciu vé nén tang phin
cling & mirc thong thudng, tbc dé dam bao cho tmg dung SBDTQS.

Day 1a mbi trudng phét trién tmg dung huéng déi tugng, thudn tién cho
viéc quéan 1y khéi Iugng dir liéu 16n va phc tap.

Quan 1y b) nhé va ti nguyén theo tiéu chudn c¢tia Windows, cho phép sir
dung luong tai nguyén 1dn.
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- MBbi trudng dd hoa phét trién trén nén tang ctia Windows, c¢6 nhidu cong
cy tng dung thiét k& va CAD, GIS nén thudn tién lua chon céng cu xiy

dung dir lidu.
II1. BAN PO PIA HINH.

I11.1. M6t s6 khai niém vé ban dd dia hinh.

Ban dd Ia hinh anh thu nho va khéi quat hod moét phan mit dit cong [én
mat gidy phang theo nhimg quy luét todn hoc nhat dinh. Trén ban 3, cdc yéu td
vé thién nhién, kinh t&, van hod vi xi hdi duoc thé hién bing hé thong cac ki
hiéu. Nhimg yéu td nay duoc phén loai, lua chon, Idy bé, tng hop twong g vé
lugng dung nap cla timg loai ban 5 va timg loai ty 18.

Theo ndi dung, ban dd dugc chia thanh ban d dia 1y va ban dd chuyeén dé.
Ban d6 dia Iy thé hién céc yéu td co ban cta dia hinh, khong 1am ndi bat mdt yéu
t& nio, mirc d6 chi tiét va ndi dung tuy thudc ty 18. Ban dd chuyén dé thé hién ty
mi mot sb yéu t6 ndo d6 cua dia hinh hoc dua ra nhimg théng tin vé mdt chuyén
&2 nhét dinh, con céc yéu t dic hinh thi chi thé hién & mirc &6 cin thiét.

Ban db dia hinh quén sy gc“)m ba loai chinh:

- Ban @ dia hinh ty 18 16m (gdm ty 1& 1:25 000 va 1:50 000).
- Ban d6 dia hinh tJ 12 trung binh (gdm ty 1& 1:100 000 va 1:250 000).
- Ban @b dia hinh ty 18 nho (gdm ty 18 1:500 000 va 1:1 000 000).

Ngoii ra con c6 ban db dai hinh ty 1& 1:10 000 c4c thianh phd va d6 thi ¢é
phuc vu chi huy chién diu & c4c thanh phb va do thi.

Trén ban dd ty 1¢ 1:25 000, tinh hinh mat dét dugc thé hién khé chi tiét.
Loai nay diing d& nghién ciru vat chudéng ngai trén dudong tién quan, cic tuyén
phong thix cia dich, tinh hinh cic diém dan cu @& 13p ké hoach va chi huy chién
d4u. Nho vi trf cdc ddi twong mit dét, céc vét chudn trén ban db ty 18 1:25 000 c6
d6 chinh xdc tuong d8i cao cho nén ngudi ta c6 thé st dung dé tinh todn va lap
ké hoach xay dung cdng trinh quin sur 1am glp, chudn bi phén ti bén cho phio
binh.

Ban 46 ty 18 1:50 000 v& 1:100 000 dding @& nghién ciru tinh hinh mat dit
réng 16n hon, nhim phan tich, d4nh gid ¢ nghia va tic dung chién thudt cta céc

yéu t& dja hinh va tdc dung twong hd ctia chiing véi cic hoat ddng quén su. Trén
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co s& d6 ma 1ap hoach, chuén bi va chi huy chién ddu. Chiing con diing d chi thi
muc tiéa, dinh hudéng trén thyc dia, x4c dinh vi tri trén dia, dai quan sét,...
II1.2. Chia manh va d4nh s6 ban d6 dia hinh UTM.

Ban dd dia hinh UTM do co quan ban d6 quan d6i MY (AMS) thanh 14p va

san xudt gom nhiéu chiing loai va rit da dang. Viéc chia manh va dénh sé ban d
~ dai hinh 1:100 000, 1:50 000 va 1:25 000 duoc tién hanh nhu sau:

Ban d6 dia hinh UTM ty 1& 1: 100 000 c6 kich thudce 30° x 30°, dugc ddnh 56
riéng, khdng lién quan dén céc ban o ty 1& 16n. S hidu ban ¢ UTM 1 : 100 000
gbm hai phan gdp lai 13 ki hiéu ¢dt va ki hidu hang. Ki hiéu goém hai chit s6, dua
vao kinh vi d6 ctia manh ban d4 va tinh theo cdng thirc sau:

Kihiducdt =  2(L-Lg)-I
Ki hiéu hang = 2(B + By)
Trong d6: L 13 kinh d6 dudng bién khung phia Pdng ciia méanh ban ¢ 1:100 000
B 12 vi d9 dudng bién khung phia Bic ciia manh ban d6 1:100 000
Lo va By 1 toa 6 dia Iy cta diém gdc (duoc chon Lo=75° va By = 4°).

Vi du: S6 hiéu manh ban dd UTM ha Nai ty 1& 1:100 000. Ta biét kinh vi d6 caa
manh nay 12 L = 106 va B =21.5, c6:

K{ hiéu cot 2(106 - 75) — 1 = 61

K{ hiéu hang 2(21.5 +4) =51
S hiéu ctia manh nay 12 6151,

Manh ban d5 1:100 000 dugc chia thinh bdn manh ty 18 1:50 000 voi kich
thudc 15' x 15” va ki hiéu bang chita sé Lama I, II, ITI, IV, bit du tir géc phéan
tir d6ng bac theo chiéu kim ddng hd. Gop véi sb hidu manh 1:100 000 ta duge sb
hiéu manh 1:50 000. Vi du sé hiéu manh ban d5 UTM Ha Nbi ty 1& 1:50 000 1a
6151-11.

Manh ban d6 1:50 000 chia thanh b'(”')q manh 1:25 000 vé kich thude
7.5°x7.5> v ki hiéu NE (déng bic), SE (dong nam), SW (tdy nam), NW (tﬁyr
bic). Gop ki hidu nay véi sb hiéu manh 1:50 000 ta ¢6 ki hiéu méanh 1:25 000. Vi
du méanh ban d6 UTM Ha Néi ty 18 1:25 000 c6 ty 18 1a 6151-11-SW.
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IIL.3. Biéu thi d4ng dat.
a. Cdc phirong phdp biéu thi dang dat.

Ding dét [a yéu t6 mat ¢4t anh hudng rit quyét dinh dén tinh chét chién thuat
cua dia hinh, ddng thoi cling anh hudng dén su phét trién va hinh thanh cta
nhimg mit dit khic nhu thuc phi, dudng sd, khu dan cur,... Vi 18 d6 khhi biéu
thj déng dt trén ban d6 dia hinh phai dat dugc yéu ciu dudi day:

- Phai [Am 13 vij tri, d 16n, loai d4ng dat, hinh dang vA dia vat hodc thuc
phtt & d6. C6 nhu vay méi xdc dinh kha ning vén dong, tim nhin thong
sudt, bao dam an toan, kha ning dinh hudng & thuc dia.

- Phai 1am r6 c4c thanh phan cau thanh ctia d4ng dat nhu tu thuy, phan thuy,
yén ngua, dinh ndi, sudn ndi.

- C6 thé x4c dinh dugc muc d6 161 16m cua mit dit, xdc dinh duge dd cao

tuyét d6i ciia diém khéng ché, d cao tuong ddi gitra cdc diém mat dét.

C6 nhiéu c4ch biéu thj ddng dét. Khi ding gach nét mdu den dé bidu thi dang
dAt thi dét cang dbc, nét cang dam, gach cing mau, trén ban dd ¢6 mau sAm. Dt
it ddc nét cang manh, gach cang thua, trén ban dd ¢6 mau sang (hinh 1.3).

Hinh 1.3. Biéu thi ddng d4t bing gach nét.
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Theo cdch von béng, miat dat gia dinh duge chiéu sing theo hudng Tay Béc-
Déng Nam. Sudn ddc thing gbc véi hudng chifu thi sing, nguoc lai thi tdi.
Dang dit ddi hudmg thi d6 sim ciing giam di. Nho 46 md déng dét 16i 16m tao
cam gidc 1ap thé cho ngudi doc ban db, huéng phit trién cta dat ciing dé dugc
nhan biét (hinh 1.4).

Hinh 1.4. Biéu thi dang d4t bang von béng.

Tuy nhién, hai phwong phép nay khong dat dugc mét cach diy du ba yéu cau
néu trén. Vi thé, cic loai ban d8 'ty 1& trung binh va Iém hién nay ngudi ta diing
dudng binh d6 dé bidu thi ddng dat.
b. Biéu thi dang dat bang diong binh db.
Pudmg binh bbb 12 cdc dudng cong khép kin sir dung dé biéu thi déng dit, c6
cdc dic diém sau:
- Moi diém trén dudmg binh d6 ¢6 do cao bing nhau.
- O mdt 49 cao nhét dinh, dudng binh ¢ ddng dang véi déng dt.
- Dudng binh 46 18ng nhau nhung khdng xo4y ¢, khong cit nhau.
D chénh giita hai dudmg binh d6 goi 1a khoang cao déu co ban duoc qu_y-
dinh chiit ch& cho timg loai ty 18 ban d6 dia hinh va finh hinh déng d4t & timg
khu vyc. Khi sir dung khodng cao déu co ban ma chua thé hién o déng dét
thi sir dung khoang cao d&u Y2 hodc Y% khoang cao déu co ban. Lic nay dudng
| 14
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binh dé dugc bidu thi bing nét dut. Bé xac dinh d6 cao thuc dia nhanh v
chudn x4c, trén ban 46 cir cich 4 dén 5 binh d6 lai t6 dam mot dudong kém
theo ghi chit @9 cao chén, nhimg dudng binh d9 ndy dwogc goi 12 binh d6 c4i.
Bang dudi ddy quy dinh cdc loai binh d0 véi khoang cao déu tuong ng &
nhitng ban d6 dia hinh thuong diing.

Binh dd Y2 khoéng

b’g‘f} fé Binh d¢ Binh d0 céi can diu
Dong biang | P6inGi | Dongbang | Do6indi | Dong bang Doi nai
1:25 000 Sm 10m 25m 50m 25m Sm
1:50 000 10m 20m 50m 100 m 5.0m 10m
1:100 000 20m 40 m 100 m 200 m 10.0m 20 m
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Chuong I1
XAY DUNG SA BAN TREN NEN BAN PO SO HAI CHIEU

I. GIAI PHAP TONG THE.

Tao mdt modul ding dé khoéi dong chuong trinh: InitApp.ma. Khi khai
dong chuong trinh, PAu tién MicroStation chay modul InitApp.ma. Ta xay dung
modul nay @& didu khién qué trinh khai ddng MicroStation nhur: Thiét 13p bién
mdi trudmg, nap va chay cac modul tién ich can thiét.

Dé xay dung CSDL cho phuong 4n tc chién, ta tao ra mot CSDL Access
méau. Khi ngudi st dung mé phuong 4n tic chién mé&i, chuong trinh s& tao mdt |
CSDL riéng cho phuong 4n dua trén CSDL mau. Hé thdng c6 mot két nbi
ODBC. Khi rigué‘i diing lam viéc véi phuong 4n tdc chién nio thi ta tao két ndi
ODBC dén CDDL ciia phuong 4n tdc chién dé.

Cac ky hi€u quén su duge v& va dua vao thu vién: CELL. Qua trinh dit ky
hidu quan sy bao gdm chon k¢ hidu trong Cell va dit vio sa ban.

Cac tuyén quan su tao bang cédc Line Style. Qu4 trinh dat tuyén quan su
gidng nhu ky hiéu quén su.

Viéc xtr Iy céc thao tic CAD: dit dbi tuong quéan su, diéu khién cira sd
quan s, ... sit dung c4c ham thu vién chuén ctia MicroStation,

Viéc giao tiép véi img dung ba chidu thong qua cdc ham thu vién DLL.
MicroStation 14 hé théng md, cho phép tmg dung Windows goi ham clia MDL
d(A)ng thdi img dung MDL rcé thé goi cdc ham API cua Windows. Vi viy ta s&
viét thu vién DLL chira cac ham cho phép truyén di liéu theo hai chiéu giira hai
tng dung.

II. THIET KE CAC MODUL PHAN MEM.

I1.1. Modul InitA pp.ma.
1. Khéi dong hé dd hoa MicroStation.
2. Khéi dong hé thdng sa ban: Md hodc tao méi phuong 4n tic chién.
3. Thiét 14p két ndi ODBC dén CSDL ctia phuong 4n téc chién.
4. Nap cdc modul SysMenu.ma va ToolBox.ma.

I1.2. Modul SysMenu.ma.

Xay dyng hé théng merw ctia img dung, bao gdm cdc menu chinh nhu:
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. Hé théng:
+ Tao mdi.
+ Mé ban db.
+ Ghi vo1 tén méi.

+ Nén dit 1iéu.

NS

. Soan thao.
. Tim kiém dia danh.
4. Cdng cu:

[F8)

+ Béc tach dir ligu: Theo 16p dia ly.
Theo thudc tinh don vi quin su.
+ Mb phong miii tién cong.
+ Chon va nap thu vién ky hiéu quéan su.
+ Diat ky hiéu quan su.
+ Chen bang dit liéu.
5. Lap ké hoach.
6. Tro giip.

I1.3. Modul ToolBox.ma.

Xay dung hdp cdng cu clia tmg dung, bao gdm cdc cOng cu chinh sau:
Cong cu quan sét.
Cdng cu dudng.
V& da gidc.
Sao chép dbi tuong.
Bit nhian (Text).
Coéng cu md phong.
- Cong cu xir Iy céc dbi tuong.
Cong cu do dac.

el e S - o A o

Dit d6i tuong quan su.

10.Cong cu mang

I1.4. Modul Line.ma:
Cho phép ngudi diing chon va v& céc loai tuyén quén su.
1. Tao thu vién Line Style. Mbi Style trong tmg vd&i mdt loai tuyén
quén sy ctia Saban,
2. Lap danh sach cic Line Style.
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3. Hién thi danh sach cac tuyén quan sur v v& tuyén quén su duge chon
trén hop hdi thoai.
4. Khi chon loai tuyén quin su nio thi thiét 1dp kiéu dudmg cua

MicroStation twong tng voi kiéu LineStyle tuong tmg.

IL.5. Modul pCell.ma.

Cho phép ngudi ding chon ky hiéu quan su ¢é trong thu vién va dat 1én sa

ban theo hai cdch: nhip toa d luéi 6 vudng hodc chon vi tri béng chudt.

1. Tao bd thu vién ky hiéu quan su. Mdi ky hiéu twong img vdi mét
CELL trong thu vién CELL.

2. Xay dung hdp hdi thoai hién thj k¥ hidu quan sw. Muc dich dé ngudi
sir dung chon ky hiéu quan sy dit 1&€n sa ban.

3. Khi chon ky hiéu nao thi thiét l4p CELL hi¢n thot cua MicroStation
tuong tmg CELL cua ky hiéu di duoc chon, san sang chd ngudi ding
dat ky hiéu 1én sa ban. _

4. Ngudi ding c6 thé dit truc tiép ky hiéu 1én sa ban hodc nhap toa db
luéi & vuﬁﬁg ban @5 vao hdp hdi thoai. Trong trudng hop thir hai, ky
hiéu ban b s& tr dong dit vio giita 6 ban dd va dich chuyén 6 ban dd

d6 vé gilra man hinh.

I1.6. Modul GIS.ma.

Cho phép ngudi st dung nhép va xem théng tin cla dbi twong quan su,
théng tin hidp ddng tic chién (gifra cdc loat tdc chién) cua cdc don vi. Dé Xay
dyng modul ndy, mdi Element ctia MicroStation (twong tmg v&i ddi tugng quéin
sir ndo d6) duge gén mot s nhan dang Element_ID. S6 Element_ID 13 duy nhat
d6i véi tit ca cdc Element. S& Element_ID dugc dat trong dif li€u Attribute data
ctia Element. Ta c6 thé thiét 1ap hoc ldy lai thudc tinh ndy bing ham

void mdlElement_appendAttributes(

MSEl ement *element, /* <=> element to append to */
int length, /* => length of attr data */

short *attributes /* => attribute data */);

void mdlElement_extractAttributes (
int ;lepgth, /* <= length of returned attrs */
short *attributes, /* <= attribute data */ |

MSElement *element /* => element to extract from */);
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Trong CSDL ¢6 mdt bang chira thdng tin ca cdc ddi tuong quéan su cling

nhu théng tin v& hiép ddng téc chién cta ddi tuong d6. Céu triic bang thong tin

nhur sau:

1. Phien_hieu / /Text

2. Ten //Text

3. Binh_chung / /Text

4., Cap_tren //Text

5. Dich_ta //Integer, 1: Ta, 2:Pich

6. Bien_che / /Text

7. Trang_bi / /Text

8. Nhiem_wvu//Text

9. Huong_danh //Integer, 1: Cha yéu, 2: Thu yéu.

10. Ghichu //Text

11. Phuongan //Text, cé kich thudéc la 5. Cac ky ty
céd gid tri 14 0 hodc 1. Néu ky tu tha i <¢é gid tri 0 thi
ddi tugng khéng tham gia hiép déng tdc chién & loat thi i.
Ngugc lai tic la d8i tuong d6 cé tham gia téc chién & loat
thir i. '

12. MucTieu //Integer, néu gid tri 1: dbi tuong 1la
muc tidu tién cdng trong phuong &n chién. néu gid tri O:
d8i tugng khdng phai 1a muc tiéu tién céng.

13.MsLink //Ulong, chinh la Element_ID

Mdi dbi trong quan swr ¢6 mot Element_ID va tirc 13 ¢6 mdt dong thudc
tinh trong bang dit lidu néi trén, Khi mdi ddi tuong duoc sinh ra, chuong trinh s&
gan cho né mot Element_ID va mét dong di¥ li€u trong bang thudc tinh trén, gid
tri méc dinh cho thudc tinh DPich/Ta la Dich: Dich_Ta = 1. Khi xem thong tin
hoic mubn cp nhét thdng tin cho mét déi twong quéan sy, chuong trinh s& doc
Element_ID cta Element tuong Umg. Sau d6 s€ dnh xa vao dong dit liéu tuong

tmg trong CSDL qua thudc tinh MsLink=Element_ID.

~ Modul nay c6 sit dung ham API:

int SendBuffer({char*) ELEMPROP, int sizeof (ELEMPROP),
char EventType);

trong @6 ELEMPROP c6 kiéu ciu tric nhu sau:
typedef struct TTDonvi {
unsigned long ElemID;
int Binhchung: // 4 Byte
int DichTa;
int HuongDanh;
char Phienhieu[256]};
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char TenDv[256]; // Char: 1 Byte

char Captren[256];

char Bienche[256];

char Trangbi[256];

char Nhiemvul[256];

char GhiChu(256];

} TTDonvi, ELEMPROP;

Ham SendBuffer trong thu vién CLSock.dll. M&i khi ngudi sir dung cép

nhat dir lidu cha dbi twong quan su, dit liéu nay dugc ghi lai trong CSDL ciia
phuong 4n tic chién, ddng thoi cling duoe g t6i tng dung ba chidu dé cap nhat

su thay dbi.

I1.7. Modul Arrow.ma.

Ding dé¢ m6 phong huéng miii tién cong. Qud trinh mot don vi hanh quén
hoac tién cdng, mii tén mod phong s& bam truot vi dai din theo qué trinh tac
chién ctia don vi. Mé phéng hudng tién cong ¢6 2 cdch: chon huéng mifii tién
cong da c6 sin trén sa bin va mo phong theo hudéng miii tién cong d6 hodc chi ra

mdt hudng tién cong thir nghiém méi.

I1.8. Modul Simulate.ma.

Mo phong hiép d6ng tién cong giita cdc don vi trong subt qud trinh tic
chién. Qud trinh tic chién chia 4 giai doan. M&i giai doan, don vi ndo tham gia
tac chién thi chuong trinh sé& cho thay dbi mau cta ky hiéu tuong tng véi don vi
d6 theo dinh ky nhip thdi gian, Thiét 14p ham thyc hién theo thdi gian:

int mdlSystem setTimerFunction(

int *timerHandleP,/* <= handle of timer */
long duration,
/* => khoang thd&i gian trudc khi goi functionP */
MdlFunctionP function,
/*=>dia chi cta user function */
long useraArq,

/* => tham sb cua user function */
beoolean continuous

’ /* => TRUE khi goi vong 1ldp*/);
Théng tin vé phirong 4n tdc cia mot ddi twong duge doc nhu & modul
GIS.ma. '
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Néu dbi twong quén su 1a muc tigu tién cong thi s& chuong trinh s& md
phdng muc tiéu tién cdng bang cdc vong tron chay khép dan vé tam muc tidu tién
cong theo dinh ky. Pdng thai s& c6 tiéng bom nd tai théi diém md phong. Viée
chay céc file 4m thanh trong Microstation thong qua ham API cia Windows.

Thu vién Sound.dll 13 thu vién ham chay céc file WAV, dugc viét bing
cOng cu clia Windows. Khi modul Simulate.ma dugc nap, né s& nap luén thur

vién Sound.dll va goi ham thue hién chay file WAV trong MicroStation:
void SoundPlay({char* filePathP};

I1.9. Modul viewTool.ma.

Cho phép thuc hién béc tich cic d6i tuong quan sy theo cdc thudc tinh
cua no.

1. Bich/Ta.

2. Hudng dénh: Chu yéu, thi yéu.

3. Binh chung: B§ binh, Phdo binh, Cong binh ....

Théng tin thudc tinh trén dwoc doc tuong tt_xl nhu modul GIS.ma. Dé thuc

hién viéc 4n hién timg dbi tugng thoa mian yéu ciu béc tich, chuong trinh sir
dung ham biy sau:

void mdlView_setFunction/(

int type,
/* => UPDATE_PRE,UPDATE_POST, etc. */
MdlFunctionP functionP

/* => address of MDL function */ );

Trong d6 type dit bing: type = UPDATE_EACH_ELEMENT;

functionP s& dugc goi khi timg Element dwge Update trén cira s&
MicroStation. Néu ham nay tra lai gid tri UPDATE_ELM_STATUS_BLOCK
thi MicroStation s& khdng cho hién Element ndy. Néu ham trd vé& gid tri
UPDATE_ELM_STATUS_CONTINUE thi MicroStation s& cho hién Element
nay. |

Nhu vay ham functionP s& kiém tra didu kién béc 16p cho timg ddi tuong
quén su. Két qua s& quyét dinh gi4 trj tra vé thich hop cho ham nay.

Tuong tu nhu Modul GIS.ma, modul nay cé sir dung hAm API:

int SendBuffer(char* data, int data_len, char EventType);

trong thu vién CLSock.dll (Cu thé, xem modul Connect.ma). Mdi khi ngudi
str thuc hién béc téch dbi tuong quén sy, thong tin béc 16p nay cling dugc gini t6i
ng dung ba chiéu d¢ cap nhat dam bao su ddng b, theo cau tric dit lidu:
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//Thong tin ve boc lop
typedef struct Info
{
int DichTal[3];
int HuongDanh[3];
int BinhChung[15];
} S_HObjInft;

11.10. Modul Rotate.ma.

Cho phép quay dbi twgng bt ki trén sa ban theo mot géc tuy ¥ phd hop véi
céch bd tri ctia ngudi chi huy phuong én tac chién. Thuc hién quay mét Element
ctia MicroStation bang ham:

int mdlElement_transform(

MSElement *out, /* <= transformed element */
MSElement *in, * => original element */

Transform *tMatrix /* => transformation matrix */):

IL11. Modul RefTool.ma. |
Ding d& quay boc tach cac 16p ban db. Ban db tac chién bao gdm c4c 16p:
16p dia hinh, 16p thuy hé, 16p thuc vat ... Cac I6p ndy dugc dit & céc file
Reference khdc nhau. Viéc bée tich cdc 16p ban @6 nay tuong tmg véi vide 4n
hién c4c file Reference boi thao tac:
refFileP[RefFile_Slot] .display.fd_opts.display= Display_Value;
mdlRefFile_updateReference{RefFile_Slot, NORMALDRAW) ;
Trong do:
RefFile_Slot: 13 s6 hiéu file tham chiéu trang mang céc file tham
chiéu. , |
Display_Value: TRUE néu cho hién file tham chiéu, FALSE néu
‘mubn &n.

I1.12. Modul Ratio.ma.

Sau khi cdc ddi tugng tuyén quén sy da dat 1én sa ban, ching c6 thé to hoic
nho qud so véi cdc ky hiéu khic. Ngudi ding s& phai thay ddi lai ty 1& miii tén
sao cho cin dbi nhét. Cac tuyén quén sy 13 cdc dudng Line Style. Do vay ta c6
thé Iy hodc thiét dit ty 1¢ thong qua ham: | |

int mdlElement _getLineStyle({

char *pStyleName, /* <= Element style name */

StyleParam *pParams, /* <= Element style params */
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MSElement *pElement,
/*=>Element to extract info from*/
int fileNo, /* => File element is from */

int l1sIndex /* => Line style index */ );

int mdlElement_setLineStyle (

MSElement *pElement, /* <= Element to modify */
int fileNo, * => Design file number */

int lsIndex, /* => Line style index */

char *pStyleName, /* =» Line style name */
StyleParam *pParams

/* => Line style parameters */ );

I1.13. Modul mapCtr.ma.

Cho phép ngudi sir dung diéu khién quan sét trén ban db chi tiét thong qua
ban d6 téng quét. Khi ngudi st dung chon mét diém nao d6 trén ctra s cua ban
dd tong quit, chuong trinh s& dich chuyén vi tri ban dd d6 vé gilra cura s cta
ban db chi tiét:

int mdlView newWindowCenter (

int viewNumber, /* => view to update */
DPoint3d *newCenterP

/* => new view center, in curr. coords */ );

11.14. Modul Connect.ma.
Day 12 modul dam nhén thuc hién céc chirc ning giao tiép v6i img dung ba
chiéu, bao gbm:
1. Guri théng tin cia céc ddi trong quin su duge bd tef trén tmg dung hai
chiéu t6i img dung__ba cllif}%__u. _
2. Dit dudng bay khao sit dia hinh va gir t&i tng dung ba chiéu.
3. Djt dudng khao st mit cit dia hinh va g t6i img dung ba chiéu.
4. Nhan va xir Iy c4c thong tin tir tng dung ba chiéu giri sang.
mdy tinh ta sit dung chudn Windows Socket véi giao thirc mang TCP/IP, kiéu
dong dit liéu: SOCK_STREAM. Pé thuén tién ta viét cac thu vién ham giao tiép
ding cho chuong trinh tmg dung hai chiéu va img dung ba chiéu.
Véi tmg dung ba chiéu ta viét thu vién c4c ham xir I va trao d6i thong tin
dt trong file: SerSock.dll. Chiing bao gdm céc ham sau:
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1. int InitServerSock(HWND hWndmain);

Dung dé khoi dong socket ding dé trao di thong tin gifra cdc mdy.
2. int ServerListen(void);

Diing dé khoi dong chd doi may khéc két ndi t6i.

3. void AcceptConnection/{

UINT message, /*type of message */
UINT wParam, /*additional information * /
LONG lParam /* additional information */ });

Khi mdy khac két ndi téi thanh cong, clra s ctia ing dung 3D s& nhén dugc
Message WSA_ACCEPT. Khi d6 tmg dung phai goi ham niy dé chép nhan két

A

ndi.
4. int socket_recv(LONG ]Param, char* data, int* length);
Khi mdy khéc giri dit liéu téi tng dung ba chiéu, ctra sd cta tmg dung 3D

s& nhan dugc Message WSA_READ. Khi d6 Uing dung phai goi ham nay nhén

dir liéu tmg dung hai chidu guri sang.

5. int Send(CTransferData& sock_data);
Trong d6 CTransferData 1a mot 16p trung gian ding dé truyén dit lidu theo
mét cau triic ndo d6. Lép niy c6 khai bdo nhur sau:

class SERSOCK_API CTransferData{

protected:
HGLOBAL m_hGlobal;
LPSOCKET _DATA m_lpMsgData;

public:
CTransferData () ;

CTransferData (char cmd, char* data=NULL, int data_len=0);
CTransferData (LPVOID 1lpMsg_data, int msg_size};
CTransferData (CTransferData&) ;
~CTransferDatal();

’public:

//operations
LPSOCKET_DATA GetPointer():
int GetSizel();
char GetCommand() ;
char* GetData () ;
}i
Ham Send(...) diing d& giri géi dit liéu bét k¥ sang tmg dung hai chiéu.

24



Véi tmg dung hai chidu ta viét thu vién cdc ham xur 1y va trao doi thong tin

dat trong file: CLSock.dll. Chiing bao gém cc ham sau:

1. int ClientCreate(char* compName);

Khoi dong, tao két ndi t6i tng dung ba chiéu.

2. int SendBuffer(char* data, int data_len, char EventType);

Gui g6i dir lidu bt ki sang tng dung ba chiéu.

3. int ReceiveBuffer(char* dataRcv, int* data_LenRcv, char* EventType)

Nhin géi thong tin bt ky tir tmg dung ba chiéu gix téi.

Ca hai thur vién trén déu str dung cdc hing sé gi4 tri EventType nhu sau:

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

EVENT CREATE 1

//Théng tin tao déi tuong
EVENT DELETE 2

//Théng tin xoa dbéi tuong
EVENT MODIFY 3

//Théng tin thay ddi dbi tuong
EVENT_ FLYING_ ROAD 4

//Théng tin duéng khao sa&t dia hinh
EVENT_PROFILE_LINE 5

//Giai théng tin dudng khao sat mat cit
EVENT_SYNCHRONOQUS 6

//Dit 1iéu phuong &n tac chién
EVENT_ENDING_SYNCHRONQUS 7

//Két thic gui di 1liéu phuong &n téac
chién tU Wng dung hai chidu dén UGng dung ba
chiédu
EVENT_MAP_TINFO 8

//Théng tin vé& phuong &n téc chién
EVENT ELEM_ INFO 9

//Théng tin chung vé& d6i tuong

‘EVENT_ELEM_PRCP . .= 10

//Thudc tinh ctia don vi quén sy
EVENT_ELEM_PROP_REQUEST 11

//Y¥&u cidu cung cdp théng tin tl tmg dung
ba chiéu
EVENT SHOW_HIDE_INF 12

//Théng tin béc 1lép ddi tuong
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Khi thu vién CLSock.dll duoc nap va chay, c6 mot widows duge mé. Su
kién dir liéu tir tng dung ba chiéu gt ti tmg dung hai chiéu, windows nay s&
nhin dugc mdt Message: WSA_READ. Trong modul Connect.ma ¢6 ham:

void UpdateElemlInfo();

Va ham nay s& dugce goi khi windows nhén duge Message WSA_READ.

Ham void UpdateElemInfo() s& nhén dir liu va xir 1y cdc dir liéu tir bén
tmg dung ba chiéu giri t&i.

Pé thuc hién viéc giri théng tin ctia cdc dbi twong quan sy dugc bd trf trén
tmg dung hai chiéu t6i ng dung ba chiéu, chuong trinh goi ham: void
LoadInfoObj(). Ham nay xit Iy c4c thao tdc sau:

1. Khéi dong ham quét dit liéu dé tim kiém céc dbi twong quan su d3 dat

trén sa ban.

2. Vé&i mdi dbi tuong quin sy dugc tim thdy, chuong trinh lan luot gir
thdng tin chung vé dbi twong quan sy va théng tin thude tinh ciia don vi
quan su.

3. Ham gui dit 1iéu nhu dd ndi & trén.

Tuong tu, sau khi cho nguodi sir dung vé dudng khao sit bay hodc dudng

kh#o st mit cét dia hinh, chuong trinh s& giri thong tin ctia cdc dudng trén téi
{mg dung ba chiéu.

II1. GIOI THIEU UNG DUNG TRO GIUP THIET LAP SBDTQS.

IIL1. Yéu ciu ciu hinh may va phin.mém.
- Chu hinh mdy: CPU 500 Mz, RAM 128Mb, HD 4.3G.
- Phin mé&m MicroStation.

- Phin mém tro gitp thiét l4p sa ban quén su.

II.2. Cai dat chwong trinb.

- Cai dat MicroStation: chay file setup.exe trong thu muc "disk1" ctia bd
cai dit MicroSation va thuc hién theo céc budc huéng din cai dat. Két
thiic s& c6 thu muc "Win32App".

- Cai dgt img dung tro gitip thiét 1gp Sa ban quén sy: {mg chira trong
thu muc "MapApp”. Sau khi cii dé.t MicroStation, thuc hién cic budc
sau:

a. Chép toan bd thu muc "MapApp" vao trong thu muc
"Win32App", vi du C:\Win32App\MapApp.
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b.

Tao mdt System DNS két ndi téi CSDL Access:
"MapApp\Data\Mapdat md "

& "HJDBC Data Source Admlmstrator

Khéi dong MicroStation, va 'dat ciu hinh cho tmg dung:
"WorkSpace\Configuration": tao bién méi c6 tén "MapVar"
va c6 gid tri 1a dudng dén t6i thu muc MapApp, vi du:
"C:\Win32App\MapApp"; Gan gié tri cho bién MS_InitApps
13 dudng dan ddy da téi file: "MapApp\InitApp.ma"; Gén gid
trj cho bién MS_SymbRsc I3 dudng din ddy du t6i cdc file:
“MapApp\Symbol\* rsc”

B Configuration : User [defau!

Thoét khéi MicroStation va khai dong lai s€ chay vao ing
dung tro gitp thiét 1ap sa ban quin su



II1.3. Giéi thiéu cong cu.

Nhém cong cu quan sdt, bao gdm: —— T

Nhom céng cu chon dwong, bao gbm:

Nhém céng cu vé, bao gdbm: -

Nhém sao chép déi twong, bao gdm:

Nhém céng cu cho ky tw, bao gdm: i

Phoéng to.

Thu nho.

Chon ving.

Hién thi ca ban 5

Diéu khién viing quan sit.

Chon dudng thing.

Chon dudng Polyline.

Chon dudng cong.

Chon dudng B-Spline.

Thay ddi ty 1é tuyén quéan su.

Hinh chit nhat.
Hinh da giic.
Hinh tron.
Hinh Elip.

Chép dbi tuong.

Péi ximg d6i trong qua mot truc thing dimg.

Chén xau ki tu.
Chén xau ki tu dong.
Stra d6i xau ki tur.

Nhém céng cu mé phong, bao gdm:

I



Dit loat tac chién.
Md phéng tic chién.
Ding md phéng tic chién.

Chon d6i tuong mo phong truc tiép.

Nhém céng cu Element, bao gbm:

1

]

]

Nhém dbi tugng.
B6 nhém dbi tuong.
Quay d6i tugng.

‘:tf‘ﬁrﬁf!%»n‘
g _nh bang idi

T6 béng dbi tuong.
Xo4 ddi tugng. o
Cap nhét thong tin don vi quén su.
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gTh«ng tin ®-n vk

‘P u [E36

T éndonw.’ fT ung doan %

BinhChing: Babinh .~ ] o

Nhém céng cu do dac, bao gbm:

- Po khoang cach.
- Do dién tich.

Nhom cong cu chon ky hiéu qudn sy, bao gom:

SUNG TRUNG LIEN
TO SUNG TRUNG LIEN
SUNG DAl LIEN
TO SUNG Dal LEN
SUNG B40
TO SUNG B40
SUNG B41
TO SUNG B41
SUNG COt 60MM
TO SUNG CCl 60MM
HO BAN KHONG NAP
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% thin kibu ®-éng
Tén Mo13

181 Chifn hao

182 Giao thang hdo cd 1ap
jG B3 Giao théng hao cd ham

5 |B4 Trén d1a phing ngy

"85 Hé&m d3 chién cé TB phing héa

T

- Chon va dit cic tuyén quan su..

- V&hudng tién cong nhiéu hudng.

Nhém cong cu vé

- Két ndi mdy tinh.
- Gtri thong tin b tri phuong 4n téc chién.
- Dit tuyén khao sit.

- Dat mit cét dia hinh.

Béc 16p dbi twong.
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- Béc 16p theo thudc tinh.

-_E;ch‘!ta. T

i M DTRSPich |

Huéng d
| P ohivés

W Thit yéu.

_Binh chiing -

' gbioh
: p{')éccﬁng a

| 7 oongbinh.

: 17 _::,F’hé'ozﬁinl'u:' ;

V' Tangthiét giép
¥ Théngtin
¥ Hod hoc

¥ Khéng quén

¥ Biénphéng
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Chuong III
XAY DUNG SBPTQS TREN MOI TRUONG BA CHIEU

1. MO HINH PIA HINH SO VA MO HINH POI TUQGNG BA CHIEU.

I.1. M6 hinh s ba chidu.

M5 hinh sb ba chidu sir dung dé biéu dién hinh ding bén ngoii ctia mét
vat thd (v8 cia vt thé) trong khong gian 1én méi trudmg ba chidu ctia may tinh.
MHS ba chiéu bao gdm tdp hop cic diém, cdc mit da gidc va thude tinh cia
chiing. Tuy nhién, véi mdt mat da gidc c6 thé chia thanh cdc mit tam gidc khac .
nhau, vi thé MHS ba chidu c6 thé 13 tap hop cdc mit tam gidc v thudc tinh clia
chiing, tao thinh mot ludi tam gidc. Cu thé, mot lu6i tam bao gdm cdc thanh
phan sau:

- Tép hop céc dinh cua ludi tam giéc.
- Tap hop céc chi sé dinh tao nén cdc tam gidc.
- Dit liu toa ¢ phu vt liéu.

Véi MHS ba chidu, mitc @6 chi tiét va mirc thAm my phu thudc vio sb
luong tam gidc tao nén né. S8 lugng tam gidc ty 16 thuin véi vic chi tiét va tinh
tham m§. Tuy nhién quy dinh sé luong tam gidc cia mét MHS cho mdt vét thé
phu thudc vao timg tmg dung cu thé véi nén tang phén cimg va phin mém cy thé,
phu thudc vao kinh nghiém xiy dung md hinh va phu thudc vao thu vién mod-
hinh hién tai. Py 1 quyét dinh ctia ngudi x4y dyung giai phdp hé théng, né anh
hudng khé 16n dén chit luong hé théng.

Dé xay dung MHS ba chiéu c6 thé sir dung nhidu phwong phép khdc nhau
nhu:

- Sir dung cdc phan mém chuyén thiét ké va xay dung MHS ba chiéu nhu

CAD, 3D Studio,...

- Xay dung MHS ba chiéu tir anh hai chidu: hién nay c6 nhiéu phdm mém
~¢6 thé dung md hinh ba chiéu theo phuong phép nay nhur PhotoMod,...

- Xy dung MHS tir dit liéu do dac: Vi phuong phép nay nguoi ta sit dung

mot md hinh thu nhé ctia vét thé thue va sit dung céc 6 cu sb hod 6 xébc

dinh vi trf trong khéng gian @& luu lai tip hop cdc diém trén bé mit md

hinh v2 dyng nén MHS tuong @mg. Hojic ¢6 thé do dac ngodi thuc dia dé
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thu duoc dit lidu tdp didm roi rac trén bé mat cla vét thé va tir d6 xay
ding MHS.

1.2. M6 hinh dia hinh s ba chidu va MHS ba chiéu cho cac KHQS.

Ciing nhur ban db dia hinh, MHDHS ba chidu chu yéu dé biéu hi dang dat
va mdt 6 yéu té dia Iy trén d6. Khac véi ban dd dia hinh hai chiéu, MHDHS ba
chidu 12 MHS ba chiéu, hién thi viing dia hinh véi tinh truc quan cao trén méy
tinh. MHDHS duoc sir dung cho cic mg dung md phéng, cdc ung dung phuc vu
cong tac thiét ké nhu thiét ké duong s4, kénh muong,... céc tmg dung phuc vu
cOng tic tham muru tic chién clia quan doi,. ..

Véi SBDTQS, MHDHS mang mét y nghia quan trong, dé 12 phén géc ciia
ung dung. Trén co s& d6, ngudi chi huy ¢d thé phén tich, d4nh gia hinh déng dia
hinh phuc vu lap ké hoach tham muu téc chién va chi huy chién déu. Do vay,
MHDHS du chi tiét d hién thi duoc cdc yéu td cua dia hinh. V&i hé thdng nay,
tir muc dich d3t ra 12 4p dung cho cép su doan nén ty 18 ban d cdc ving dia hinh
twong tmg 14 1:50 000 va mot phan 1:100 000 nén MHDHS ciing dugc xay dung
tir hai loai ban dé nay.

MHDHS dugc xiy dung tir tp diém 16 rac, sau ddy s dung cong cu
dung dia hinh (dy ciing 12 mot két qua thudc dé tai KHO1.07) dé ndi suy ludi
tam gidc twong tng. Tap didm rdi rac dugc 1dy tir dudng binh d6 cua hai loai ban
dd ty 18 néu trén. D& bidu thi cdc dbi twong thuy hé va giao théng, két xuat thong
tin vé thuy hg va giao thong tir ban db ty 18 twong tmg, sau d6 sir dung codng cy
trén @& phan 16p va sinh ra cd¢c MHS ba chidu cho cic ddi tugng thudc hai 16p
ndy. Nhu vdy MHDHS cua SBDTQS dugc phén chia thanh ba 16p co ban: ding
dat, thuy hé va giao thong, mot s& 16p khac dwoc biéu thi phan nio théng qua cic
d6i twgng duge xay dung trén dé.

MHS cho céc dbi twong quan su sir dung dé thé hién céc ki hiéu quan sy
kh4c nhau, dién ta c4c don vi, s& chi huy quin d6i xdc dinh, cdc phuong tién va
hanh ddng tc chién ctia m6t phuong 4n, ké hoach chién déu. Viéc xdy dung cic
MHS cho c4c ki hidu nay 12 mét phin cdng viée thure sir khé khan trong qué
trinh x4y dung SBDTQS. Béi vi cho dén nay, QDNDVN chua c6 bt ky mot quy
dinh hay huéng din nao d& difn ta cdc ki hidu quan sy trong mdi trudng ba chiéu.
Do d6, nhém d8 tai sir dung céc ki hidu hai chiéu (theo [11), két hop véi su tr
van clia HVQP d€ dua ra mdt s6 chuén vé MHS ba chiéu cho cic KHQS. MHS

cho céc déi tuong quan sy duge chia thanh ba nhém theo cidch xay dung nhu:
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- Céc d6i twong quan su dugce chuyén d6i sang MHS ba chiéu tuong (mg
nhu xe ting...MHS loai niy dugc xdy dung bing céc cong cu khéc nhau
va theo ca ba phuong phép xiy dung di néu & phin trude nhu ding cong
cu thiét ké CAD, cong cu dung tir anh nhu PhotoMod, bing céng cu so
hoé do dac tir mé6 hinh thu nho.

- Céc dbi tuong quan sy vin gitt nguyén nhu & hai chiéu nhu c& chi huy...
MHS loai nay duoc xay dung bang thuét todn sir dung cdc thu vién KHQS
hai chiéu. D& xay dung MHS loai nay trudc hét bing chuong trinh dyng
mét khung $0, sau day tao mét anh pha va doc dir liéu vector tu thu vién
KHQS hai chiéu v& 1&n anh d6. Cubi cling str dung anh phu d6 dé phu 1én
khung sb, 1am trong nhimg phan can thiét dé tao ra MHS tuong (mg.

- Céc d6i tuong quéin su dang tuyén nhu tuyén phong ngy...MHS loai nay
cling dugc xay dung bﬁng thudt todn vi hinh ding cua ching (theo chidu
dai) 13 déng va rit khdc nhau vé kich thudc. S& dung thuit todn sinh
duodng spline ¢é 1am tron dudng cong tir dudng polyline, sir dung cac dinh
ctia polyline 1am diém diéu khién. Sau d6, sinh MHS dgc theo dudng cong
spline theo c4c thuét to4n khéc nhau cho timg dbi tugng quén su.

II. XAY DUNG CAC MODUL CHUC NANG.
IL.1. Xay dung modul quan 1§ dia hinh s6 ba chiéu.

Pay 1a mét trong céc cum cong viée co ban cua SBDTQS. Tir MHDHS
nhu d3 néu & phén trudce, xay dung céc cdu tric dit liéu d& quéan 1y va hién thi dia
hinh. Vi MHDHS duoc phan chia thanh cdc nhém ddi twong MHS khic nhau
nén phéi ¢6 cdu triic trong tmg dé quan 1y chiing.

Modul dugc thiét ké bao gdm cdc 16p co ban nhu sau:

... CDS3DMap .

: '@SBaseTerrain '

» CDSSurface

y

 CDSLakeRiver

M CDSTrafficRoad.

‘> CDSTree =]

Chi =  quan hé thira ké.
., DR >  quan hé s dung
Hinh 3.1. So d6 thiét ké cdc 16p quan 1y dia hinh
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Trong d6 CDSBaseTerrain: 12 1&p co s& dé quan 1y dia hinh.
CDSSurface: 19p nay dugc thira ké tir CDSBaseTerrain, st dung dé quan ly
MHDHS ctia bé miit dia hinh. Bao gdm c4c thudc tinh va phuong thite sau:

class CDSBaseTerrain{

protected:
UINT m_nsID; / /id cha doi tugng
D3DXVECTOR3 m_tvsBox[2]; / /hinh hép chir nhat chlda BT

DSVIEWINGSTATE m_evsStateViewing;//trang thai hién thi
DSTYPETERRAIN m_ ettsTypeTerrain;//loai dia hinh

DWORD m_dwsNumVertices; / /50 dinh

DWORD - m dwsNumFaces; //s8 mat

char* m_stTextureName; / /vat liéu phu
public:
virtual HRESULT DSGetElevation{..); / /18y @6 cao clia mét diém

virtual HRESULT DSLoadDataFromBinaryFile(..);

//doc dif liéu tir file
virtual HRESULT DSChangeViewingState(..);

/ /thay déi trang thai hién thi

virtual HRESULT DSPickup(..); //l8y toa dd diém chudt
virtual HRESULT DSRender(..); / /hién thi ra man hinh
D3DXVECTOR3*DSGetBoundingBox (. .} ; //ldy hinh hdp chira ddi tugng
//cdu tf va huy t& cla ddi tugng

CDSBaseTerrain(}) ;

virtual ~CDSBaseTerrain();
Y
CSDLakeRiver: dugc thira ké tir CDSBaseTerrain, quan If MHDHS ciia céc
61 tuong sdng hd.

class CDSLakeRiver : public CDSBaseTerrainf{

protected:
FLOAT m_fsHeight; / /chiéu cao mat ho
DSTYPERIVER m_etrsTypeRiver; //loai sbng hd
DSDATARIVER m_tdrsDataRiver; //dir liéu song ho
DWORD m_dwIndex0; //chi sé dit liéu dinh
DWORD m_dwFace0; -/ /chi s6 dir liéu mat
public:
HRESULT DSLoadDataFromBinaryFile(..);//doc dif liéu t file
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};

HRESULT AddIndicesaAndVertex{..);//cai dat dir liéu ddi tugng
HRESULT DSGetElevation(..); //|8y d& cao mdt diém bat ky
HRESULT DSChangeViewingState(..);

//thay d8i trang thai hién thi.

HRESULT DSPickup(..); / /18y toa dd diém chubt
HRESULT DSRender(..): //hién thi ra man hinh

//cau tur va huy tir ddi tugng
CDSLakeRiver () ;

virtual ~CDSLakeRiver();

CSDTraficRoad: duge thira ké tir CDSBaseTerrain, quan 1y MHDHS cia céc

d6i tugng duong si.

class CDSTrafficReoad : public CDSBaseTerrain{

FLOAT m_fsWidth; //d0 rong cua dudng
DWORD m_dwIndex0; //chi sd cla dit liéu dinh
DWORD m_dwFace0; //chi s6 cua dir liéu mat
BYTE m_nIndexTexture; //chi s dif liéu phu ddi tugng
public:
HRESULT AddIndicesAndVerteSc(. .} ; //cai dat di¥ liéu d6i tugng
HRESULT DSRender(..); //hién thi d6i tugng ra man hinh
//céu t&r va huy tir d6i tugng
CDSTrafficRead();

};

virtual ~CDSTrafficRoadl();

CSD3DMap: 16p nay sit dung dé& quan 1y toan bod cdc dbi twong thude vé

dia hinh va 12 cdn néi gifta chuong trinh chinh v dit liéu dia hinh, c4c thao téc
v6i dia hinh du thyc hién thong qua 16p nay.
class CDS3DMap(

protected:
DSFUNCTIONALSTATE m_fsState; / /trang thai chifc nang
CArray<CDSBaseTerrain*>m_aData; //dif liéu cac d6i tugng dia hinh
D3DXVECTOR3 m_tvsBox[2]; / 7hinh hop chira d6i tugng
CD3DFont* m_pFont; / /d6i tugng font 3d

public:

/ /nhém ham khdi dong va két thic focus clia d5i tugng

VOID SetBlink(..):
VOID EndBlink({..):
HRESULT DSSetFocus(..):
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D3DXVECTOR3 *GetAllBoundingBox (..} ; / /18y hinh hép chira ddi tugng

HRESULT DSGetElevation(..): //ldy dd cao mot diém

HRESULT DSLoadDataFromBinaryFile(..); //doc dif [iéu tu file
HRESULT DSChangeViewingState(..); '//thay d8i trang thai hién thi
HRESULT DSPickup(..}; / /18y toa @b diém chuét
HRESULT DSRender(..); / /hién thi d8i tugng

HRESULT DSRenderText{..); / /hién thi text

//cdu tr va huy tr cua déi tugng

CDS3DMap () ;

virtual ~CDS3DMap/();

Céc 16p quan 1y tat ca dit lidu dia hinh, ¢am bao cdc chiic ning sau:

- Quan ly dit ligu dia hinh dugc doc tir file dit liu, chia theo céac 16p khic
nhau.

- Hién thi dia hinh & c4c viing khdc nhau dam bao yéu cau khao sét dia hinh
va bd trf phuong 4n téc chién. Pam bao c4c phuong 4n clipping dia hinh &
céc viing hién thj véi muc dich ting tdc dd hién thi.

- DA4p ung céc yéu ciu clia chuong trinh: tra lai d6 cao ctia bé mat dia hinh
tai mot diém bat k¥, tra lai didm thudc bé mit dia hinh khi diing chudt dé
chon déi tuong dja hinh.

I1.2. Xay dung modul quan 1y cac KHQS.

Nhu d3 néi & phin trude, MHS cita KHQS dugc chia thanh ba nhém
chinh theo cdch xiy dyng md hinh. Tuy nhién, viéc phén chia cdc KHQS &
quan 1y phai thuc hién theo nhém quy dinh ctia BTTM. Céc 16p sir dung & quan
1y KHQS durgc thiét ké theo so dd dudi day:

CDSMilObjectManager f-~---- :
. s
CDSBaseMilObject be---- » CSpline
CDSMilFlagObject |- » CGioituyen
»| CDSMilObject ; CHangrao
E 'CHangraoBN
(DSXModel ~ j¢-- » CVanhdai

Hinh 3.2. So d4 thiét k& c4c 16p quan 1y KHQS.
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Theo so dd trén thi cdc 16p quéan 1y dbi tugng quan sy duge chia thanh hai
nhém: cic ddi tuong quéin su cd dinh va céc tuyén quan su. Bao gdém céc 16p cu
thé nhu sau:

CDSBaseMilQbject: day 1a 16p co s& cho nhém céc ddi tugng tinh, quan ly céc
thudc tinh chung nhét ctia nhém. Bao gdm:
class CDSBaseMilObject{

protected:
UINT m_nsID;
DSMILOBJECT m_mosType; / /loai ddi tugng quan sy
BOOCL m_bEnemy ; //phan biét dich ta
INT m_nBinhchung; / /binh chidng cua KHQS
D3DXVECTCOR3 m_tvsPosition; //vitri d6i tuong
D3DXVECTOR3 m_tvsBox{2]; / /hinh hép chia déi tugng
DSVIEWINGSTATE m_evsStateViewing; / /trang thai hién thj
WORD m_wTextureIndex; / /chi s vat liéu phu

//va mdt sb thudc tinh khac
public:
/ /¢ac phudng thirc vao ra dir liéu
VOID SetViewingState({..};
DSVIEWINGSTATE GetViewingState();
D3DXVECTOR3 DSGetPosition();
VOID DSSetPosition{);
char* GetMilName ()} ;
virtual VOID DSSetMilName(..);
DSMILOBJECT GetType () ;
VOID SetType(..);

virtual VOID DSFrameMove (DSMILTIME mt);
virtual VOID DSStopSimulation();
BOOL DSPickup(..); / /chon doi tugng
/ /cdc phudng thirc hién thi
virtual HRESULT DSRender({..);
virtual HRESULT DSRenderText(..):
//constructor/destructor
CDSBaseMilObject (BOOL bEnemy) ;
virtual ~CDSBaseMilCbject{);

}i : :

CDSMilFlagObject: thira ké tir lc'yp CDSBaseMilQbject, quan 1y cic dbi trong

quén su 13 s& (co) chi huy.
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class CDSMilFlagObject : public CDSBaseMilObject(

CD3DFont* m_pFont; / /361 tuong font ba chiédu
char* m_stName; //tén don vi
DWORD m_dwTextPosition; //vl tri text
CDS¥XModel* m_pChild; //1luu MHS
public:

//cac phuong thic lam viéc vdi MHS

VOID SetChild(..);

VOID DeleteChild();

VOID RenderChild(..};
//céc phuong thiic vao ra thdéng tin
virtual VOID SetPosition(..):
virtual VOID ChangePosition(..);
virtual VOID DSSetScale(..);
virtual VOID SetMatrixText () ;
virtual VOID DSSetText{..);

char* GetName () ;

DWORD GetPosition();

//cac phuong thitc mé phdéng

virtual VOID DSFrameMove (DSMILTIME mt) ;

virtual VOID DSStopSimulation();

//cac phuong thic hién thi

virtual HRESULT-DSRender(..);

virtual HRESULT DSRenderText(..):

//cdu ti va huy tu

CDSMilFlagObject {BOOL bEnemy) ;

virtual ~CDSMilFlagObject{):;

}i

CDSMilObject: thira ké tir 16p CDSBaseMilQbject, quan 1y cdc ddi tuong quén
sur con lai.

class CDSMilObject : public CDSBaseMilQObject{

DSINDEX* m_pIndex; //con tro luu chisé dif liéu ddi tugng
public:

/ /¢éc phudng thic hién thi

HRESULT DSRender(..);

HRESULT DSRenderModel (..} ;

/ fcac phugdng thirc vao ra dir liéu

HRESULT AddMaterial{..);

HRESULT AddIndex (..} ;

//¢du tlr va huy tir
CDSMil0Object (BOQOL bEnemy) ;
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virtual ~CDSMilObject(};
Yi
CDSXModel: khdng c6 thira ké, quan 1y csc MHS minh hoa cho s& chi huy. Vi
du s& chi huy tiéu doan ting thiét gidp dugc minh hoa gdm c& s& chi huy tiéu
doin va MHS cta xe ting, thi lép nay st dung dé quan 1y MHS cla xe tang.
class CDSXModel {

protected:
BOOL m_bEnemy; / /thudc tinh dich/ta
D3DXVECTOR3 m_vPos; //vi tri d6i tudng
DSVIEWINGSTATE m_ewsState; / /trang thai hién thi
WORD m_wNumMaterial; //sO vat liéu phua
DSINDEX* m_pIndex; / /chi s& dif liéu
public:

//céc phuong thic truydn di lidu cho déi tugng
HRESULT SetMaterial(..);

HRESULT SetIndex(..);

VOID SetPosition(..);

VOID DSRender(..); //hién thi
CDSXModel (BOOL bEnemy) ;
virtual ~CDSXModel(};
}i
CSpline: day 12 16p co s& quan 1y c4c ddi twong quan sy dang tuyén, quan 1y cic
thudc tinh va phuong thitc chung nhit cia KHQS dang tuyén.
c¢lass CSpline({

protected:
UINT m_nElemlD; //chi sb cua KHQS
BOQL m_bEnemy; //phén biét dich/ta
BYTE m_nNAIMmM; //binh chung
CArray<D3DXVECTOR3> m_pCPoints; //mang diém diéu khién
CArray<D3DVERTEX> m_pVertices;//dt 1iéu dinh cua MHS
WORDARRAY m_pIndices; /74 liéu mi3t clia MHS
DWORD m_dwNumVertices; //sb dinh
DWORD m_dwNumIndices; //sé mat
D3DXVECTOR3 m coloer; //mau cua déi tuong,

//phin biét theo thuyoc tinh dich(xanh)/ta{dd).

char* m_sElemType; //té&n KHQS theo quy dinh

public;:
CSpline();

~CSpline();
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};

//cac phuong thitc vao/ra did liéu
virtual vOID AddControlPoint(..);
VOID SetID(..)

UINT GetID{()

VOID SetInfol(..);

VOID SetElemType )

{..
char* GetElemType () ;
//phuong thuc hién thi d48i tugng

HRESULT Render (LPDIRECT3DDEVICES pdidDevice);

//tinh dudng spline

virtual HRESULT ComputeSpline(..):

//phuong thic sinrh MHS theo thudt toan tung dbi tuong

virtual VOID Create(..)

CGioituyen: thira ké tir 16p CSpline, str dung dé quéan 1y céc loai gi6i tuyén tran

dia, c4c loai mili t&n thé hién hudng tién ¢dng clia mdt don vi, dugc thiét ké nhu

sau.
class CGioituyen:public CSplinef{
FLOAT m_fwidth; / /@6 rong gidi tuyén hay hudng tién cong
WORD m_nID; / /chi s6 cua d&i tugng
public:
CGioituyen(..);
~CGioituyen() ;

}

//phuong thic truyén dir 1iéu
VOID SetWidth(..);

//tao MHS cho tuyén

VOID Create(..};

CHangrao: thira k& tir 16p CSpline, st dung dé quan 1y déi tugng quéan sy 1a
hanh rio, dugc thiét ké nhu sau: -

class CHangrao:public CSplinef{

FLOAT m_fHeight; / /chiéu cao hang rao

public:

CHangrao{..);

~CHangrao(} ;

//phuong thitc truyén dit liéu
VOID SetHeight(..};

//tao MHS cho hang rao

VOID Create(..};
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CHangraoBN: thira ké tir 16p CSpline, st dung ¢é quan 1y doi tuong quin sy 1a
hanh rao bing nhing, duge thiét ké nhu sau:
class CHangraoBN:public CSpline{
FLOAT m_fRadius; //b&n kinh cla hang rao bung nhung
public:
CHangracBN(..};
~CHangraoBN({) ;
//phuong thic truyén di liéu
VOID SetRadius(..);
//tac MHS cho hang rdo bung nhiung
VOID Create(..};
}:
CVanhdai: thira ké tir 16p CSpline, sir dung dé quan 1y d6i tugng quén sy 1a
tuyén phong ngu, dugc thiét ké nhu sau:
class CVanhdai: public CSpline(
FLOAT m_fH1,m_fWl,m_fH2,m_fW2; //théng tin chiéu cao/réng

public:
Cvanhdai(..):
~CvVanhdai () ;
//céc phuong thic truyén 4 liéu
VOID SetSize{..);
VOID ChangeUV{..};

//tao MHS cho vanh dai
VOID Create(..}):
};

III. CHUC NANG PAT PUQC CUA SBPTQS.
IIL.1. Quan Iy dia hinh s6 ba chiéu.

Chirc niing dat dugc 16n nhit ctia hé théng SBDTQS 1a quan 1y va hién thi
tdt ban dd dia hinh véi cc 16p nhu d4 néu & phan trén. Dir liéu duoc xay dung
dua trén ban d& 1:50 000 cho ving Béc Thanh Ho4, vai dién tich 1én dén vai
nghin km?, d&m bao mitc do chi tiét va di céc yéu t§ thuy hé, giao théng. Nhu
vdy, dir litu MHDHS 12 rét 16n, tuy nhién tmg dung di giai quyét dugc vén dé
quéan 1y dit liéu, gidi quyét dwoc cdc thuat todn co ban nhim dam bao toc do va
tinh én dinh ctia chuong trich.
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Hinh 3.3. Hién thi MHDHS véi ba 1ép déng dia hinh, thuy hé (hd) va giao thong

Ung dung d4 xay dung da céc cong cu thao tic vé dinh hinh nhu hinh duéi (tir
trdl sang phai):

Hinh 3.4. C4c chitc ning thao tac vdi dia hinh
- Ché d6 binh thudng: lya chon c4c dbi tuong trén dia hinh.
- Quay ngang: quay dia hinh quanh diém dimg, truc quay thing dimg.
- Quay doc: quay doc dia hinh quanh diém dtng (truc quay ndm ngang).
- Thu nho dia hinh.
- Phéng to dia hinh.

II1.2. Quin Iy cdc dbi trong KHQS va thé hién PATC.

Nguoi sir dung thé hién phwong 4n tic chién trén dia hinh bing cdc KHQS,
dwoc quan 1y theo cdc nhém nhu quy dinh. Ung dung cho phép hién thi toan b
PATC d3 xay dung trén ban ¢d dia hinh hai chicu 1én dia hinh ba chiéu véi céc
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MHS va ki hiéu twong tmg. Véi cac dbi tugng quén su ciia PATC, ¢6 céc thao

tac nhu sau:

- Sir dung chudt thay ddi vi tri ctia déi tugng quan sy, mei dich chuyén cua
déi tugng duge déng bd cho c¢a hai ing dung (hai chidu va ba chiéu) . Khi

dich chuyén, c6 kiém tra diém dit 12 bé mit dia hinh hay song hd.
- Cap nhat thong tin cho mét d6i tugng, ddng bd va cap nhat CSDL.

- Thay di ty 1& hién thi cho ddi twong.

# f.sand tabic for treining combat

Hinh 3.4. Quan 1y vA hién thi MHS cho cc loai dbi twong quéin sy, nhur hién thi bao gbm
c4c d6i tugng quén sy : S& chi huy tidu doan B binh (dinh ddi), tuyén phong ngy cia dich
(sudn ddi-mau xanh) va hing rao bing nhiing (bao quanh chan dbi).

- Thay ddi thudc tinh dich/ta, khi d6 miu sic va hudng ciing thay ddi theo
nhu quy dinh (dich:mau xanh, quay sang trdi — ta:mau d6, quay sang phai),

- Thay déi thugc tinh binh chiing, md hinh twong tmg cia s& chi huy thay
ddi theo.
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II1.3. Bay thi sat dia hinh.

Chirc ndng nay xay dung nhim khao sét dia hinh, thim do céch bd trf luc lugng
ctia dich va ta. T ban dd dia hinh hai chidu, c6 thé ké mét tuyén bay bt ky theo
mét dudmg polyline, nhap dé cao bay so véi mit nudc bién va van téc bay. Phin
ba chidu s& hién thj dia hinh doc dudmng polyline d3 vach (c6 lam tron), twong
duong vé&i viée dat nguodi quan sit 1€n mot vat thé bay véi dd cao va vén tde cho

trude, hudng bay doc theo tuyén bay di vach san.

4 E-sand table for training combat

R

Hinh 3.5. Hinh anh dia hinh khi bay thi sdt & d6 cao nhét dinh
II1.4. Giao nhiém vu va mé phong PATC.

Sau khi xay dung PATC trén ban dd hai chiéu va ddng b dir liéu dé img
dung ba chiéu hién thi toan bd PATC, tién hanh giao nhiém vu cu thé cho ting
don vi, nhap dit lidu va md phong. Cu thé, nhém chirc ning ndy bao gf)m: |

- it thdi gian cho ton bd hé théng va ty 18 thor gian so véi thdi gian thue.
Khi md phéng va van hanh PATC, thdi gian dugce sit dung tuén theo tryc
thoi gian quan sy ndly, bao gdm ngy va gid (vi du 13gid30 ngay N+1).

- Giao nhiém vy cho timg don vi véi cc khoang thdi gian x4c dinh.
- Mo phong phuong 4n téc chién sau khi d3 cap nhét da dit Lidu.
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Hinh 3.6. Bang giao nhiém vu cho don vi.

¥ £-sand table for training combat

Hinh 3.7. Hinh anh don vi khi mé phéng PATC, dang thuc hién nhiém vu—biéu tuong dbi
mau va nhip nhdy khi mé phong.
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KET LUAN

SBDTQS hoan thaoh dap img duge cdc yéu cu dé ra dbi voi hé théng,
cho phép nguodi chi huy khao sat dia hinh, 1dp PATC va md phéng van hanh
phuong an. Hé thong hoat dong trén ca hai loai ban @3 dja hinh hai chidu va ba
chidu gitip viéc thé hién ban dd vira chi tiét, vira tdng qudt, mang tinh truc quan
cao, ting kha nang ndm bit nhanh tich chét dia hinh khu vyc can b trf phuong
&n cho ngudi chi huy, gido vién, hoc vién.

Pay 14 hé thong hoat dong trén méi trudng mang LAN, tii nguyén duge
phan bd trén c4c tram trong mang va ¢ su dong bd, ding chung tai nguyén. Day
ciing 12 hé théng mé, kha ning tang sb tram trong mang va tng dung kém theo
khong phu thude vio kién triic hé théng. Khi d6, hé thdng bao gdém nhidu may va
tram 1am viéc, thé hién cho céc don vi tham gia phuong &n tic chién. Nguoi chi
huy c6 thé ngdi & may tuong img dé diéu khién don vi minh tham gia trdn déng.
Bén canh d6, hé théng ciing dugc md rong va phét trién khi thay doi phuong
thirc truyén thong dé c6 thé hoat dong trén moi trudmg mang dién rong véi tde d6
truyén dir liéu bao dam.

Trong qué trinh xiy dung hé théng, nhém xdy dung d3 gip nhidu khé
khan nhu d néu trong tai lidu ndy. D& dua hé théng vio 4p dung tai cac don vi
can ¢6 sur hoan thién thém dé hé thong phan 4nh ding hon thuc té chién trudng,
ting hidu qua cta hé thdng. Hy vong, day sé& 1a hé théng ngdy cing hoan thién

hon v 12 mét cOng cu hidu qua trong giang day tham muu tic chién va dién tap.
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I. PAT VAN PE

Trong quan doi ta, vin dé nghién ciu, thiét k€ cdc thiét bi mo phong diing cho
huan luyén dang dugc trién khai rong & cac quan, binh chiing.

Trong Binh chiing Ting -Thiét Gidp (TTG) ciling nhu ¢ cic don vi xe 0 td quan
su, nhu cdu vé cac thiét bi tap lat phuc vu cho cong tic hudn luyén bo doi dang la vdn
dé duoc dac biét quan tam.

Thai binh, da phdn cic loai xe TTG va 6 t6 duge dua vao bao quan niém cat. Hau
hét cac don vi chi ding mot s& lugng nhat dinh xe dé phuc vu cho cong tic hudn luyén
vl bao dam céac hoat dong thiét yéu ctia don vi . Nguoce lai nhiém vu hudn luyén & cic
don vi khéng nhitng phai dugc hoan thanh ma yéu cdu vé chat luong ngay cang phai
duoc nang cao.

Hién nay, cdc thiét bi tdp phuc vu cho cong tic hudn luyén & cac don vi hau nhu
khong ¢4, hoic néu c¢b thi rit nghéo nin, don diéu. Nhiéu thiét bi di cii, lac hau va
khong thé hién duoc hét ban chit cla mot qua trinh 1am viéc clia hé thong, thiét bi
tuong tmg. Phin 16n nhitng thidt bi d6 c6 nhuoc didm rdt quan trong : D6 1a nhitng thist
bl “chét”. Doi vét nhitng thiét bi nay, gilta co cdu thuc hién véi nguoi hoc hdu nhu
khong cé su lien hé nguoc (tin hiéu phan héi ) .Va vi thé trong qué trinh tap trén thiét
bi tap luén ludn phai cé gido vien hudng din bén canh hoc vién d€ nhan biét va chi ra
cdc thao tdc sai cua hoc vién.

Tinh ngheo nan va don diéu cha thiét bi 1am han ch€ chit lwgng hudn luyén va
lam gidm tinh say mé va hiing thi trong tap luyén. Vi du nhu: ghé tap lai xe tang chi 1a
nhimg cum co khi don thuin duoc dung dé on luyén thanh thuc nhitng dong tic co ban,
va d€ tap trén gh€ 14i nay cdn phai ¢ gido vién huéng din.

Thiét bi tap lai dién tir kiéu nhu cha Tiép phong phi hon & chd né di moé phong
dugc ca qué trinh chuyén dong ctia xe. Thong qua dia l4i, hoc vién tap duoc mét s6 cic
bai 1di co ban trong chuong trinh huan luyén ldi xe. Tuy vay, dia lai chi thé hién dugc
mot s6 tinh hudng tinh, khong phong phii, khong da dang. Thiét bi nay chi thich hgp
cho viéc huan luyén hoc vién méi tap l4i.

Mat khdc, viéc & chitc hudn luyén trén xe thuc rét phitc tap, ton kém va tiéu hao
nhiéu hanh trinh du trit cha xe. Céc thiét bi trén xe phdn 16n di cii, d6 tin cay gidm
nhiéu. Do vay, nhitng su ¢6 héng héc, tham tri ca tai nan cé thé x4y ra trong qud trinh

hudn luyén 13 khong thé tranh khéi va thudng xuyén lam cho cong tic hudn luyén gap
khong it kho khan,

Nhimng phén tich trén cho thdy su cén thiét phai c6 thiét bi tap khic phuc duge
nhing nhugc diém va khé khan d3 néu.



Qua thuc t€ tham khao & moét s6 co quan Hoc vién, Nha trudng va cac don vi,
cong tac huén luyén l4i xe la mot nhiém vu dic biét quan trong. Céc thiét bi huin
luyén 14i dua trén co s cong nghé moé phong ¢é anh hudng cuc ky 16n téi kha nang
hoan thianh nhiém vu (nhiém vy huan luyén, nhiém vu chi€n ddu, nhiém vu huin luyén
chi huy). Chi huy tham muu cic cdp (trong chién dfu cling nhu trong hudn luyén), rat
cdn cdc thong tin chi tiét, cac phuong 4n tdc chién cu thé va nhanh chéng tinh todn xic
dinh phuong 4n t6t nhat iing v6i mot tinh hudng dd dinh. Vi mot hé thong phan mém
moé phong qua trinh 1di tdp, 141 hanh quén, 1ai chién ddu gidp ngudi lai xe nang cao
duoc tay nghé, nhanh chéng 1am quen véi dia hinh va nhitng tinh huéng cé thé x4y ra.

Dé tai mang tinh thuc tién va ¢é kha nang thuc hién dua trén cic co s& sau:

- Viéc xay dung va thi€t k€ thiét bi tap la1 v6i ing dung cong nghé mo phong cé
nhu cdu stt dung trong thuc té

- Cong nghé va thiét bi phdn cing hién ¢6 trong nudc hoan toan cé thé dip tng
duoc

- C4c chuyén gia chuyén nganh cua Trung tdm Cong nghé mo phong c¢6 dit kha
nang cung tham gia xay dung, nghién citu va sir dung hé thong.



1L TONG QUAN VE THIET BI MO PHONG TRONG HUAN LUYEN LAI XE

2.1. Su phat trién ciia cong nghé mo phong trong huén luyén lai xe & nuéc ngoai

G cdc nude phat trién, dng dung mo phoéng [a phd bién trong hudn luyén ¢d nhan
va tap thé. Cdc nudc ¢6 uu thé vé cong nghé va k¥ thuat thi trinh d6 nghién ciiu va ung
dung cang cao [ cic nudc tién tién. Vi du, My ¢6 mo phong “phan tan va tuong tac” la
mot loai mo phoéng tap hop chia nhi€u loai hé mo phong. NATO nhiéu ldn t6 chic dién
tap bing mo6 phong. Trung Qudc ¢é nhitng hé thong mo phong khd tién tién veé xe tang,
mdy bay tiém kich va thu ngdm theo thiét k& trong nudc.

Anh thi sir dung cdc loai thi€t bi mo phéng l4i xe 0 to nhu la: thi€t bi Intersim
driving simulators ¢6 “Dé& dong” 1a d&€ 6 bac te do hoac la thiét bi ADS Truck Driver
Simulator(TDS 5). D6 la céc thiét bi hudn luyén 141 xe 6t 6 cuc ky linh hoat.

Diic thi slr dung thiét bi huin luyén 1ai xe 0 t& Daimlerchrysler(R & T) Driving
Simulators.

Phép sir dung thiét bi hudn luyén l4i xe 6 t6 FAROS car simulator cab.

My st dung thiét bi huan luyén 1ai xe & td6 Doron Amos II car Driver Simulator
seat and three of five screem.

Trung Qudc stir dung thiét bi huin luyén 1di xe 6 t6 NRIST QM2

Nga va Tiép Khic sir dung thi€t bi huan luyén ldi xe ting OIIT-1 cho phép giam
bét 161 mifc toi thiéu cdc dOng tac sai sét chia hoc vién trong qud trinh luyén tap va dam
bao cho hoc vién nhan duoc 101 giai ddp dé thyc hién ding cdc dong tic.

Cic nudc dang phat trién ciing c6 nhimg né luc nghién citu va ng dung mod
phong, di tit mua sam thiét bi mé phong, ting budc thiét k€ va ché tao thiét bi mo
phong va dao tao chuyén gia c¢é k¥ thuat mo phong cao. Vi du Nam Phi, Han Qudc,...
dang thiét ké&, ch€ tao, st dung loai thiét bi huan luyén Idi xe 0 t6 cé “Dé dong” 1a d&
Steelward 6 bic tu do mi ngudn gbc clia d€ 1a thiét bi mo phong huin luyén 1di may-
bay, khi nang 1am viéc clia loai d& nay r4t linh dong tao cim gidc gdn ging nhu khi
141 trén xe that.

D61 v6i giai doan hién nay va tuong lai, theo ddnh gid cla cdc chuyén gia quin
su: cac thi€t bi mo phong da giai quyét duge méi quan hé hidu qua-gia thanh. Hon nita
né da ddp tng dwgc mot cich co ban nhit nhiing yéu t6 ring budc vé kinh t& va moi
truong. N6i dén van dé moi trudng, ngudi ta khéng quén su phan di manh mé clia din
chiing d6i véi cdc cudc bay tap clia mdy bay chién d4u tdm thdp. Nhiéu luc lwong
khong quén, trong d6 ¢ khong quan Difc, da phai gidm bét nhip d6 vi s6 1dn bay tap
cic may bay Tornado, do dé budc phai hién dai ho4 thiét bi mé phéng vira gii quyét
vin dé moi trudng vira gidi quyét van dé chat Ivong hudn luyeén.



Nhitng ring budc vé chi phi gia thanh va moi trudmg di thic ddy cdc nha ché tao
cho ra doi nhitng thiét bi mé phong tinh vi hon. Vi du mdy bay ném bom chién lugc
B2, su qué t6n kém sau moi ldn st dung mdy bay B2 budc ngudi ta phai gidm s 1an
bay xudng con 2 ldn/thdng. Hai lan xuit trong 1 thng thi khong di dé€ duy tri trinh do
bay cla kip 1ai k€ c& kha ning thyc hién nhiém vu 1in y&u td an toan. Lic do, thi€t bi
mo phong sé 1a phuong tién tot nhét gitp ta c6 thé khic phuc duwoc nhitng khé khan
trén. Céc thiét bi mo phong con duce dp dung dé hudn luyén ldi xe ting, xe 6 10, tu
thuy,.... Linh virc ndy dugc ngudi Ditc khai théc triet dé. D€ hudn luyén 14i xe ting cho
kip xe Leopartl, ngudsi Duc sir dung 16 thi€t bi mo phong 141 va thot gian hudn luyén
la: 1/3 trén xe that, 2/3 trén thi€t bi md phong, i€t kiém dugc 64% kinh phi huin
luyén.

Ngudi Nga ciing nhu mot s6 nudc SNG v Dong Au ciing dac biét quan tam t6i
linh vuc m6 phong. Thiét bi tap 1i xe tang TTB-1 la mét vi du. Thiét bi nay da dép iing
dugc cdc yéu cau saun:

* Giai quyét duge cdch bo tri va su 1am viéc cha cdc din dong diéu khién

* Chuong trinh phian mém cho phép trinh tu chudn bi khéi dong dong co gidng

nhu trén xe thuc

* Cho phép thuc hién dugc cdc thl thuat khéi hanh xe, chuyén s6, quay vong
chuyén hudng phanh va i xe

* Heé thong lam viéc tuan thii theo co s& 1y thuyét chuyén dong clia xe ting ciing
nhu ch€ do lam viéc cha dong co va phuy thudc vao didu kién mat dudng

* Cho phép huin luyén k¥ nang va thi thuit 14i qua cdc vét can

* Cho phép kiém tra chinh x4c thao tic clia Hoc vién

* Cho phép danh gid mot cach khdch quan trinh do chuyén mén ctia Hoc vién

* Mot diém dic biét quan trong 13 thiét bi cho phép c6 thé ding thiét bi dé thi dat
cdp ma khong can phai sit dung xe thuc ( hinh 1)

Nhu vay, cong nghé mo phong thuc sy da dem lai hiéu qua kinh t&, xa hoi: tiét
ki¢ém thoi gian, tién cla; tranh rii ro, nguy hiém cé thé xay ra trong diéu kién thuc;
giam tic dong x4u dén moi trudng sinh thai;....Cin phii nghién cty, thiét k&, ché tao
cdc loai thi€t bj mo phong phuc vu cho nhu cdu cdp thiét & c4c linh vuc doi s6ng xi
hoi.



I
Khéi tinh todn cac | May tinh véi
yéu t0 dia hinh chuong trinh

Ban Gido vién

My chicu Ca bin <«— 4 Khoi am thanh [
Al Jr. 3

Co cdu quay Déan dong dién
vong thuy luee  [©

Hinh 1: So dé ciu tric cua thiét bi tiap lai TTB-1

2.2. Mo phong hudn luyén ldi xe quén su & trong nude

Thyc hién chi truong “git tot, ding bén, an toan, tiét kiém” cic trang bi hién co
va khai thdc higu quéa cdc vii khi trang bi méi doi hoi ching ta phai déi méi tu duy vé
hudn luyén nham nang cao k¥ nang cla ngudi chi huy, co quan tham muu, duy tri k§
ning cla ngudi chién si, xa thq, trac thi, kip xe..., trong khi gidm t6i da hudn luyén
thuc binh. Thiét bi mo6 phong gép phdn déc luc cho viéc thyc hién cha truong trén.

Trong quan doi ta, van d€ nghién ciu, thiét ké cdc thiét bi mo phong ding cho
hudn luyén dang dugc trién khai rong & cdc quén, binh ching. Trong Binh chiing Tang
- Thiét Gidp ciing nhur & céc don vi xe 6 t6 quan su, nhu cdu vé céc thiét bi tap 14i phuc
vu cho cong tdc hudn luyén bd doi dang 1a vin dé duoc dic biét quan tam .

Hién nay, cdc thiét bi tap phuc vu cho cong tic hudn luyén & cac don vi hau nhu
khong c6, hoac n&u c6 thi rdt nghéo nan, don diéu. Nhiéu thiét bi da cfi, lac hau va
khong thé hién dugce hét ban chét ctia mot qud trink lam viéc clia hé théng, thiét bi
tuong tng. Phdn I6n nhitng thiét bi d6 c6 nhugc diém rat quan trong: D6 1a nhitng thiét
bi thu dong. Dai v6i nhiing thiét bi nay, gilta co cdu thuc hién v6i ngudi hoc hdu nhu
khong c6 su lién hé nguge (tin hiéu phan hoi). Va vi thé trong qua trinh tip trén thiét bi
tap luon luon phai cé gifo vién huéng din bén canh hoc vién d€ nhan biét va chi ra cic
thao tac sai cua hoc vién.

Tinh nghéo nan va don diéu cba thi€t bi lam han ch€ chat luong huan luyén va
lam giam tinh say mé va hing tht trong tap luyén. Vi du nhu: gh€ tap l4i xe tang don
gian chi 1a nhitng cum co khi don thudn duge diing d€ 6n luyén thanh thuc nhing dong
tic co bin. song d€ tap trén ghé 14i niy cdn phai c6 gido vién hudng din. Ghé tap lai



loai nay khong nang cao duge hiéu qua hudn huyén ldi va Hoc vién cam thdy nham
chdn khi tap.

Trong quan doi ta, & mot s6 co quan, don vi dd bude diu quan tdm xay dung cic
chuong trinh phan mém phuc vu cho nhiém vu cu thé cia minh. Cic hé théng nay &
mot muic do nao dé gép phan tich cuc trong [inh virc hudn luyén bo doi lai cic ching
loai xe khac nhau.



III. MUC PICH, YEU CAU POI VOI THIET BI MO PHONG HUAN LUYEN
LAI XE

3.1. Muc dich

Tao ra mot thi€t bi mo phong véi muc dich:
- Huan luyén lai va nang cao trinh do lai.

- Tao ra mot cong cu hd tro cho cong tdc gidng day va nghién ciru nham nang cao
chdt lwvgng huin luyén 141 xe trong cic trudng va cic don vi quin dor.

- Tang thoi gian tap luyén cho hoc vién ciing nhur cdc ld1 xe, tao cho hoc vién ¢6
didu kién sir dung thanh thao hé thdng diéu khién xe, gidp hoc vién quen thudc véi dia
hinh hoat dong clia don vi, nang cao khé nang xit Iy cdc tinh hudng clia lai xe.

- Giam th&i gian tap luyén trén xe thuc, tiét kiém kinh phi huan luyén cling nhu
giam tiéu hao hanh trinh dy trit cua xe.

- Thuc hién chuong trinh hién dai hoa trang thiét bi hudn luyén.

- Nang cao hiéu qua kinh t& va an toan trong huin luyén.
3.2. Yéu cau

1. Mo phong dugce cdc bai tap lai co ban trong gido trinh hudn luyén léi xe.
2. Mo phong giong hoac gdn gidng véi qua trinh lai trén dia hinh thuc.
3. Tuan th diing theo quy tic 14i ké ca cic thii thuat l4i.

4. Kich thuéc, hinh dang cac dé&i tugng, hudng, t6c do chuyén dong vi dao dong
phai sat v6i Iy thuyét chuyén dong clia xe va sdt véi thuc té,

5. Qua trinh hoc vién tap luyén c6 thé theo doi truc ti&p. K&t qua tap duoc luu lai,
trén co s& d6 gido vién nhan xét, dinh gi4 va in ra néu can.

6. Thiét bi ¢6 thé tao cho hoc vién cam gidc gidng hoic gin gidng nhu dang lai
trén xe thuc.

7. Thiét bi phai don gidn trong s dung, dé sira chira.

8. Thiét bi c6 tinh hiéu qua kinh t&€ — k¥ thuat va dé tin cay cao.



IV. CO SO LY THUYET CHUYEN PONG CUA XE TANG TRONG THIET KE

THIET BI MO PHONG HUAN LUYEN LAI
4.1. Ly thuyét chuyén dong thang

4.1.1. Ngoai luc va mo men tdc dung lén xe.
Céc ngoai luc v md men tic dung 1én xe gom:
1.Trong luong xe:
G =G.sino +G.cosa
3. Luc quan tinh;
P;=-mX
4. Luc can khong khi:
P, =cpFv? =kF.v?

k: He s6 dang khi dong. k= 0,05- 0,07 KG.s> /m*
5. Phan luc vudng gbc tir nén lén hai dai xich:

N =G.cosa=N; + N,

6. Luc kéo:
M
P =k
Ty
7. Luc can lan:
P={N

Luc can tdng cong:

P, =Gsina +£.G.cosa =G(sina + f coso) = y.G
v =sina +f.cosa
8. M0 men quan tinh cdc chi tiét quay trong HTTL,VH

i
M_] :ZMji =.ji.0)i
1

4.1.2. Phuong trinh chuyén dong thdng ciia xe.
Xét truong hop xe chuyén dong lén déc, c6 gia t6c, bd qua P,

4.1.2.1. Phuong trinh chuyén dong cua trong tdm xe

10



Phuong trinh can bang cdc lyc tdc dung [én xe:

Py =Py +Gsmo+ mX

N= G.cosa
Co: Py =y.G+mX

Neéu xe khong kéo modc

.1
t=L(p -v.0)
m

4.1.2.2. Phuong rinh dong ndng xe

dT= dW,+ dW, +dW,

a. Nguyén coéng dong nang xe.

T:T1+T2
2
m.v
Tl = 2
2 i 2
m,.v 1 J. o
T2-- X +Z 1 1
2 -
co x v .
Biéu dién qua v: 0; = —.1;
I
2 2
Mmy.v ve A .
T2= z + 2‘ZJi'1i2
2 21’k 1

2 i
Ty PV My Ly 2
2 m  mrd 1 Y
Tk

m 1 &, . .
Dat 6:(1 + %+ ———Z—Z J; .liz J: Hé s6 tang gia dinh khdi luong quay

2
T= 5{1—’1—2}1— . Vay dT=6.m.v.dv

b. Nguyén cong dong luc:
dW,=75.N,.dt
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c. Nguvén cong trong luc:
dW,= - G.sina.dx
d. Nguyén cong ciia Iuc can chuyén dong:
dW; =dW; + dW3
Vi phan cong clia cic luc can bén trong:
dW} = =75.N 4 {1-n)dt
V1 phan cong cua cic luc can bén ngoai:
dW4 = —(f G.cosa)dx
Viy:
dW3 = -75N4{1 - n)dt - (f.G.cos o )dx
e. Phuong trinh vi phan chuyén dong:

Néu xe khong kéo modc:

. [270'Nd'n-w-GJ
o.m \

Trinh ty giai phuong trinh:

1- Xdc dinh X

2- Xac dinh P,
4.1.3. Khdi niém luc kéo cdn thiét, licc kéo theo bam, luc kéo theo dong co:
4.1.3.1. Luc kéo can thiét:

La luc kéo xe cdn phai cé dé khac phuc téng cic luc can trong mot diu kién
chuyén dong nhit dinh:

Pct =y.G+ Pmk +m.X
4.1.3.2. Luc kéo theo déng co:

La luc kéo 16n nhit dong co sinh ra & ch€ d6 cung cdp nhién li€u 16n nhat, xe
chuyén dong déu.

P = 270.Ngm _ (6-1)mx
v
270.N 41
P = “Td— =Py

4.1.3.3. Luc kéo theo bém:

12



Dic trung cho khé nang phat huy luc kéo clia dong co trén nén dudng.
P, =o.N=0G,
* Trang thai chuyén dong ctia xe:
Py, 2 Py> P Xe chuyén dong nhanh dan.
P, 2Py=P.: Xe chuyén dong déu.
P, 2 P4 <P, Xe chuyén dong cham din.

Pq) < P,: Xe bi truot xich.

4.1.4. Tinh todn kéo chuyén dong thdng xe xich.

Nhiém vu tinh todn kéo:

- Xac dinh v, trong diéu kién chuyén dong cho trude.

- Xdc dinh lyc can va géc doc xe khic phuc duoe.

- Xdc dinh tinh ning tang téc .

- Dénh gia viéc chon lugng tay s6 va phén chia ty s6 truyén.
4.1.4.1. Khdi niém luc kéo don vi

Luc kéo don vi la ti s8 giita lyc kéo clia dong co vdi trong lugng Xe.

_ P_d _ 270Nd1’}
e G.v
- Xéc dinh quan hg v=f(n):
ve2mn 280 o377 0%
1y 1000 I

- Xéc dinh quan hé n=1(v):
N=MNu-Mx
Ny khong d6i véi HTTL & timg s6 truyén.

TNy = (1 - b)——l—(a + c.vz)
| fi
- Xich khép kim loai ho:
a=0,025; b= 0,05; c= 0,000003

- Xich khép kim loai cao su:
a=0,012- 0,015; b=0,04- 0,05; c=0,0000012- 0,0000015

13



* Hiéu sudt chung cla xe.
N=Ng-Na-"x
N="yNx
4.1.4.2. Ung dung ddc tinh kéo
a. Xdc dinh V_,, khi xe chuyén dong & diéu kién dudmg di cho.
Cho: X=0,Py =0,y
Pq =Py =y =1y

b. Xac dinh luc cén téng cong xe c6 thé khic phuc duoc & tay s6 va toc do da cho khi
xe chuyén dong déu.

- Xdc dinh gdéc lén déc : phuong phédp gan ding
fy=y=_f.cosa+sinq

bl:chocosa=1, fy =f +smna;= a; = arcsin(f; — f)

b2: fy =f.cosa +sinay = @, = arcsin(fy —fcosal)

* Mot sé chii v _khi tinh todn luc kéo:

1. Xac dinh cong suit cyc dai clia dong co

Nd — fdrni:n'G'Vmax - Y min 'G'Vrnax
max 270.1 270.M 4 Mg My

2. Diéu kién chon v,.
- Bam bao cho xe 1én tau, qua pha, vuot 1dy: v,=5-7 km/h

- Dam béo luc kéo max & sd1 cho xe khic phuc luc can 16n nhat (d6c cao) déng
thoi luc kéo theo dong co khong vugt qua luc bim.

* Xdc dinh géc doc, luc kéo don vi 16n nhat:
Tir di€u kién chuyén dong dim bio luc bam khi én doc: Py =P,
f.cosa + sina= @.cosa
tga=¢@-f
Véi dudmg bii cd o= 0,8, f= 0,08, = a=36"
fémax =Wmax =1.cosa +sing _ 0,65
3. Phan chia tay s6 c6 tinh dén x4c suét luc can chuyén dong.

- X4c sudt gap can y= 0,04- 0,3 16n, y= 0,65 it gip.
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Phan chia tay sé dam bao:

- S6 1khic phuc can 1én y = 0,65.

- 86 2 khic phuc cén 16n hay gip trong diéu kién chuyén dong bang luc can
quay vong R= B trén bii ¢6 y =0,35.

- Tr s0 3- 1 phan chia theo cdp s6 nhan c6 tinh dén xdc suat gap can theo nguyén
tac lam gan khoang cédch gifta cdc s6 cao

VayVa v Viopoo fasylae 3 fa
Vo V3 Vi fao faz  fai

Khi d6 gia tri tuyét doi cha khoang cach gilta v & cic s6 cao lidn can giam di, lic
d6 khi luc can chuyén dong tang Ién, luc kéo & s6 cao nho hon Iuc can khi xudng s
thap v trung binh clia xe giam di khong dang ké.

4. Phan chia tay s6 theo di€u kién sir dung diy dii viing [dm viéc 6n dinh cla déng co.

Dérn bao: ViN >V(1+1)M

Khi d6:

VN _ VN _ q="N
ViN o V(i+1)Mm nm

K&t luan: Mudn st dung mién lam viéc &n dinh cha dong co, cdn phan chia i
theo cép s6 nhan cong boi q.

Tang i = q giam, vy gidm, khi d6 cdc dudng dac tinh dich vé truée 1 doan Av,
cdc s6 1an can c6 khoang tring diép 1a do du trit nhat dinh cho ché do 1am viéc én dinh
ctia déng co bl cho viéc giam van tdc khi sang s6.

4.1.5. Ddc tinh tdng téc ctia xe

Danh gid kha nang tang tSc qua thong s6: gia tdc, thoi gian ting t6c¢, quang
duong tang tdc, gia toc, thoi gian, quang dudng phanh.

M 1a qud trinh tdng t6c véi hép sé c6 cdp:
* Gia thiét:
- Thi diém déng ly hop xdy ra rdt nhanh
- Tai thoi di€ém déng ly hop, vong quay dong co ny
- Trong qud trinh trugt ly hop, mé men déng co khong ddi.
- He s6 can khong déi.
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- Trong thon gian trugt ly hop va sau khi dong hoan toan, md men ly hop khong
doi: My =M =B.Mgmax
Chia qud trinh ting t6¢c & 1 s6 truyén lam 3 giai doan:
- Giai doan trugt ly hop: t5- t,
2- Giai doan tang toc: t,- 13, n —ny
3- Giai doan chuyén s&, cat ly hop, xe chuyén dong cham dén

- Xay dung dic tinh tang t6c can xdc dinh thoi gian, gia tdc,van téc, quing
dudng timg giai doan tang toc.

4.1.5.1. Xdy dung ddc tinh tdng t6¢ clia xe:
a. Giai doan 1
- Coi ly hop mé.
- Sir dung phuong trinh dong nang coi xe 1a 1 hé théng bat dau tir phan bi dong
ly hop.
dT= dW,+ dW, +dW,

Xdc dinh cac thanh phan gia tdc, thdi gian cé:
X= gg—(Bfé max = \u) = cosnt trong giai doan 1 xe chuyén dong nhanh
0
dan déu.
- Thdi gian trugt dén khi déng hoan toan ly hop:
De = Opg

(De =W — ée.tl

Opg =Epq-lg

.. X .

Ehd = -1y
Iy

Tu phuong trinh Dalambe cho cdc chi tiét chit dong cta Iy hop:
Mgy max ¥ Je-Ee = B-Mdmax

(B - 1)'Mdmax
J

Eo =
e

J. M6 men qudn tinh tdng cong cla cAc chi tiét ¢6 lien he dong hoc ciing véi
truc khuyu dong co khi cat ly hop(banh da, cc chi tiét chi dong cha ly hop...) quy din
vé€ truc khuyu.
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Wy

L, = ”
! @_1demax+i{_i

1t
Je r [}

Vl = il'tl 3,6
b. Giai doan tang toc: ty- 3, 1 —> Hy,

Ly hop déng hoan toan, f'q médi s truyén bién thi¢n theo v, X bién thién theo
dudng dac tinh kéo.

- Xc dinh:
X= %(fcilmax - W)

Av
3,6.X

t2=

- X4c dinh: ding phuong phip gan diing dé thi dac tinh kéo.
c. Giai doan chuyén sé
- Cit 1y hop, xe chuyén dong cham dén do can.

X=—=
5, "

t; phu thuoc ngudi 141, co ciu dieh khién s6.
- Hop s8 thudng khong c6 déng t6c t;= 1,5- 3 s
- Hop 6 thudng c6 déng tdc t;= 1- 1,5's
V3 =Vg —3,6%5.13
v, Van t6c xe cudi giai doan 2 & ny
d. Cdc giai doan tdng téc tiép theo
Cic chi tiét bi dong ctia ly hop da c6 v= v; & cudi giai doan 3 & s6 truyén trudc

- Giai doan 1:

X= é—(ﬁ.fémax - \|J) = cosnt
90

W =01

(B 171\/Idmax +_1 _
J th
e Ik
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w;_p:Van tdc goéc cha chi i€t bi dong ly hop cudi giai doan 3 cua s6 truyén

trude.
vi=vy 365t

- Cic giai doan ti€p theo tuong tu.
4.15.2. Céc Yéu 16 dnh hicong 161 qua trinh tang téc
a. Giai doan 1
+ Anh hudng ciia vong quay ban ddu dong co khi déng ly hop. @

®q tang, ®| tang: Xe khong chét may, dat v, cao.

t, ting: thoi gian trugt ly hoph dai gdy mon, chdy dia ma sat.

+ Anh hudng ciia mé men qudn tinh cdc chi tiét ¢o lién hé ddng hoc cing voi truc
khuyu dong co J,.

J. tang, w,t, tang.
+ Anh hudng ciia hé s& du trit mo men ly hop.
Btyle v8i €,,8p4. X
B téng, t,  giam.
+.Anh hitdng ciia hé s6 cdn chuyén dong:
v tang, X giam,o nho, t, tang.
+ Anh hudng ciia tay s6 khdi hanh:
f4 glam, X giam, o giam, t, tang.
b. Giai doan 2
Phitc tap do f, thay déi theo dac tinh kéo.
fy 16n, X cao.
v, & nho, X cao: qua trinh tang t6c tot.

Nhung f, ting khi s& truyén giam, dong thdi iy, N, ting, § tang theo i, theo quy
luat bac 2. Do vay khong thé dénh gid chung gia toc & giai doan 2 § s6 1 ¢6 thé nhod
hon 656 2. Vi vay ngoai d6 thi v=v(t) cdn ¢ d6 thi X =f(v).

c. Giai doan 3
t, ngan, v; gidm it
4.1.5.3. Ndng cao tinh ndng tdng téc cia xe

Pam bao t ngan, v,, cao,
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a. Chon vong quay dong co khi déong Iy hop.
Mg 16n, @, t;, M, 16n t6t d&n dong luc hoc clia xe trong thoi gian tang toc.
b. Chon vong quay dong co khi déi s6.
c. Chon tay sé khi khéi hanh.
d. Rit ngdn thoi gian sang s6.
Hoan thién co cdu diéu khién hop s6, ning cao trinh do l4i xe...
4.1.6. Quang duong ting téc
t
s= [v.dt
t0
Do khong t6n tai quan hé gidi tich v- t, diing phuong phap tich phan d6 thi
AF=v. At
s, =AF,. M(s)
M(s)= M(v). M(t)
Trong d6:  M(s): ty 1& xich quing duong
M(v): Ty lé xich van t6c
M(t): Ty l& xich thoi gian

4.1.7. Tinh ndng phanh cia xe
C6 thé phanh xe bing 3 phuong 4n:
- Phanh bing luc can chuyén dong.
- Phanh bang co c4u phanh.
- Phanh béang dong co.

4.1.7.1. Phanh bang lyc cdn chuyén dong

. Phuong phip ndy lgi dung lyc cin chuyén dong bén trong va bén ngoai chia cic  _ _
cum TL-VH dé€ phanh xe:
Cac luc tic dung lén xe:

- Trong luc: G sina, Geosa

- Lyc can chuy€n dong: P= fGcosa

’
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- Luc quan tinh: P = m¥
- Phan luc thing ding: N
- Luc phanh P khi nay luc phanh phu thudc vao luc cén ciia b phin vén
hanh kht xich khéng cé luc kéo tdc dung:
P=1.G
Phuong trinh phanh:

§dev = w(w +1y )dx
g

5 [Vdj?‘
B o\ 36

- 2¢(fcoso +sina + £, )

Quang duong phanh:

St
Néu khong tinh dén luc can b phan van hanh f,=0.
va)?
of56)
S = NS
2gy

Trong trudmg hop xe chuyén dong theo quan tinh vi chuyén dong cham dédn nén
thoi gian phanh tinh :

o281 7287
Ve v
3,6

Phanh bing phuong phdp ndy hiéu qua thdp nhung vi luc cn cla xe 1én nén
van duge st dung rong rai.

4.1.7.2. Phanh bang co cdu phanh
La phuong phdp phanh hiéu qua nhat.

Quang dudng phanh xdc dinh khi da phanh hoan toan va luc phanh theo didu
kién bam dat gid tri 16n nhat.

Pr= Prp.=0Gcosa

sof 24
%36

pd

Khi dé:

St =
T 2g(fcosoci-sinon+<pcos oc)

khi phanh cit ly hop, 14y 8,= 1,2.
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- Luc quan tinh: P = m¥
- Phan luc thang ding: N
- Luc phanh Pr: khi nay luc phanh phu thugce vao lyc can ciia b phan véan
hanh khi xich khong ¢6 lyc kéo tic dung:
P=1,.G
Phuong trinh phanh:
8Tovdv = —(lp +fy )dx

o

Quang duong phanh:
sof 20
B %36

T 2g(fcosoc+sincz+fx)

Néu khong tinh dén luc can bd phan van hanh f,=0.
vd)?
o 36)
S = NS
2gy

Trong trudng hop xe chuyén dong theo quan tinh v chuyén dong cham dén nén

thot gran phanh tinh :

287 _ 725y
T V4~ vda
36

Phanh bing phuong phdp ndy hiéu qua thdp nhung vi hrc cdn clia xe 16n nén

van duge st dung rong rai.
4.1.7.2. Phanh bang co cdu phanh
La phuong phap phanh hiéu qua nhat.
Quang duong phanh xdc dinh khi di phanh hoan toan va luc phanh theo diéu
kién bdm dat gia tri 16n nhat.

Pr= Pr...=0Gcosa
Khi dé:

( VdT
dg| —
3,6)
St = :

2g(fcosoc *sino + Qcos a)

khi phanh cit ly hop, 14y 8,= 1,2.
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4.1.7.3. Phanh bang dong co

Phanh bing dong co 12 mot phuong phip co ban dé gidm t6c d6 cla xe, ¢ thé
st dung doc lap hoac dung trudc khi st dung phamnh ding. Thuc chit cua phuong
phdp 12 sit dung luc can chuyén dong quay clia dong co dé phanh, lic 1a Khong cung
cap nhién liéu cho dong co hoat dong bién dong co thanh co cdu phanh dic bigr. Kht
khong cung cép nhién liéu cho dong co, Iuc can quay cua truc khuyu sé tang theo nhip
do tang cia vong quay.

Luc phanh trong trudng hop nay phu thude vao su tieu hao cong sudt dé khic
phuc luc can trong nhém truc khuyu thanh truyén, trong thiét bi dong luc, cling nhu
trong HTTL,VH.

Tri s6 luc phanh bing déng co thutng duge xic dinh bang thuc nghiém trén be
thu.

Ba phuong phdp phanh thudng duge sit dung két hop nhau, dac biét 1a phuong
phip phanh bing dong co va phanh bang phanh dimg.
4.2. Ly thuyét quay vong.

4.2.1. Pong hoc guay vong, cdc ngoai luc, mé men tac dong lén xe khi quay vong
4.2.1.1. Pong hoc co ¢du ddn tién xich khi quay vong
Mot phén ti xich tham gia 3 chuyén dong:
- Chuyén dong tinh ti€n theo xe (v theo)
- Chuyén dong quay ciing banh chi dong (v tuong doi)
- Chuyén dong xoay trén mat twa khi quay.
* Khi quay vong c6 trugt (thuc té):
- Xich dung: trugt 181, v theo ting.
- Xich chay: trugt quay, v theo gidm.

- Cyc quay vong clia dii xich, tam quay vong thay déi. Do dich cuc:
?1, P2-
VI =V Vg, Vg =V V=V -V
vy =V, ~ Vi Vig = V2 — V3=V~ V3
4.2.1.2. Ngoai luc, md men tdc dung 1én xe khi quay vong déu
Gia thiét:

- Xe quay vong déu, trén dudng bang véi toc 4 cham, khong kéo mode.

4
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xuc:

- Céc luc tic dung nam trén truc d6i xdng mat phang doc xe.

- Luc ngang phén bo déu theo chiéu dai xich tiép xic.

* Cdc dai luong;

G

Pfl:szzf‘E

M

Va P, =-P; + —=
y 1 fl B
M

P, =Py +—F

2 f2 B

Xéc dinh mo men can quay vong:

Luc ngang ty 1& véi tai trong thing dimg trén 1 don vi do dai nhanh xich tiép

G
A:';z—
TR

G
Ay, =Ay, = h.—
Y1 Y2 =HU o1

L&y md men véi C
G.L

MC = u‘"4—

* Xdc dinh hé s6 cdn quay vong:

Xdc dinh bing thuc nghiém & diéu kién dudng v R khdc nhau.,

Hmax

u:
R

l-a)—
a+( a)B

Trong do:
H max: He 56 can quay vong khi quay vong R= B.
u phu thudc tinh chat nén dat, dp sudt, két cau xich, R...
a: Hé s6 thuc nghiém. a= 0,80- 0,87.

* Xdc dinh bdn kinh quay vong ty do:

Khi P,= 0, xich ditng bi phanh do can ctia nén, c6 R...
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R = | #mal g
© 1-a\ 2fB

Khi R= R, P,=0 chuyén tiép luc kéo- luc phanh.
R > R, 1, gidm, P,< 0 déi hudng trd thanh luc kéo.
R <R, Y, ting, P,> 0 @61 huéng trd thanh luc phanh.
* Pién kién quay vong xe xich:
Pam bao diéu kién bam dai xich chay:

Py max <P

Khi quay vong R=B, gia tri luc kéo P, max,

G G.L G
f—+p——=<0p.—
2 H4B (P2
f+“max'LS
2B
Hay: ESZ(w—f)
B H max

4.2.2. Quay vong cua xe ting dudi tic dung ciia ngoai luc
4.2.2.1. dnh huong cua luc doc khi quay vong

Xe quay vong khi l&n, xudng doc doc, luc doc G.sina.
a. Xe quay vong lén doc .

- Luc doc G.sina nguge hudng chuyén dong.

- Tam 4p luc dich vé phia sau: y =h_.tga

- Trong lwong bam G.cosa
* Céc thanh phéan luc, moé men:

G.cosa
sz = _Pfl “-:f.

M, = k. L.G.cosa.L

k: He s6 tinh dén su chuyén gidn dé tir chit nhat sang hinh thang.

Khia<15°ldyk=1.
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£.G p.G.LJ G.sinc
Py =] —+ .cosaL +
2 4 2

P, = _fﬁ+ M'G“L].cosa _Gsina
2 4 2

Nhan xét:
Tang o, P, tang: yéu ciu can luc kéo 16n. P, giam: co cau quay vong lam viéc
nhe nhang. |
b. Xe quay vong xudng déc
Xe quay vong khi 1én, xuéng déc doc, luc doc G.sinat.
- Luc doc G.sina cling hudng chuyén dong.
- Tam &p luc dich vé phia truéc: x =h_.1go
- Trong luong bam G.coso
* Cac thanh phan luc, mo men

G.cosa
Prp =Py =f.——

M. =k w.G.cosa.LL
4
P, - (_f_G_ s u.G.L}Cosa _ Gusina
2
P = (— f—ZG— + pGL ).cosa + G.szmoc

Nhan xét:

Tang o, P, giam: khong yéu cdu can luc kéo 16n. P, tang: co cfu quay vong
lam viéc nang né.

4.2.2.2. Xe quay vong dudi tdc dung cua lec ngang

Xe quay vong khi 1én, xudng doc ngang, luc ngang Y= G.sina.
a. Xe quay vong xudng doc ngang

- Luc ngang Y= G.sinct

- Tai trong phén b6 trén nhanh xich tréi, phai khdc nhau:

G . h
Ny =—.cosa + Gsina.—%
2 B
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. h
N, = E.COSOL ~ G.sino.—
2 B

N> N, ; Nj+ N, =N = G.cosa

; LY .Gsi
- Tam dp lyc dich vé phia sau: ¥ =——= L.Gsino. ,
2uN  2u.Geosa

L . .
A= }_.tga , khi o tang x tang, ¥ = 5: dich dén mép sau bé mat tua, luc ngang dat

2.u
gid tri téi han, gy hién twong trugt ngang.

* C4c thanh phan luc, mo men.

G h
Py =f N, =f] —.cosa——.G.sina
SRNL T

P =f.N; =f.[9.cosa +h—°.G,sinoc]
2 B
NL| (2%)
M, =2 1+(_'x_]
4 L
2
L.N.L 2
Py =Pgy + 1+ ==
27127 R [ [L

Nhin xét:
Tang a, P, gidm: khong yéu cdu cdn luc kéo 16n. P, giam:

Khi quay vong xudng ddc ngang co cdu quay vong lam viéc nhe nhang hon so
vii dudng bang.

b. Xe quay vong lén doc ngang
- Luc ngang Y= G.sina

- Tai trong xich phén bé:

N, = g.cosa + G.sin OL.I—IE
2 B
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N, :%.cosa - G.sinoa.h—C

N, <N,
N+ N, =N =G.cosa
LY L.Gsina

- Tam ap luc dich vé phiasau: Y=——=-—7—,
2uN  2u.Gceosa

L L . X
y= Z—.Iga , khi o tang y tang, 3 = E: dich dén mép sau bé mat tua, Iuc ngang dat

S
gia tri téi han, gay hién tuong trugt ngang.

* Cdc thanh phan luc, md men

Pgy, =f.N; = f.(gm.cosa + hEC.G.sin oc)

Pgy =f.N; =L g.cosa—h—c.G.sina
2 B

2
wN.L 2.x)
P, =P + 1+ ==

2

Nhan xét:
Tang o, P, ting do Py, tang, yéu cdu cin luc kéo 16n.
P, giam

Khi quay vong xudng ddc ngang co ciu quay vong lam viéc nhe nhang hon so
véi dudng bang.

4.2.2.3. Xe quay vong trén doc nghiéng chéo
- Luc G.sina. duge phan thanh:
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Luc doc: X= G.sina.cosf
Luc ngang: Y= G.sina.sinf

N, 8 cosar v le
2 B

G h
N, =—.coso—Y.—
2 B
N> N,
Luc ngang tao ra do dich cuc
LY
A=
2n.Geosa

* C4c thanh phan luc, mo men

P =fN;= f.(%.cosa + %’.G.sina.sinﬁ]

Pp, =f.N, = f{g.cosa - h§°.G.sin o.sin ]3]

2
M, = u.N.L L+ (2.)(}
4 L

2 2
Py =Py, + “gL[l +[2'X] jl—;- X LY

L 2 2B.u.G.cosa
2 2
p =Py, + ENLy 2.xJ Y YL
4B L 2 2B.u.G.coso

Nhan xét:

P,,P, luon thay déi theo o, B. Khi R, o= const cin phai thay doi thudng xuyén
luc kéo, luc phanh.

4.2.2.4. Quay vong khi c6 luc ly tam

Xe quay vong trén dudng bang, R, o= const.

: G
- Luc ly tam: Py, = ~0? .p dugc phan thanh
g

Luc doc X= P,.sinf
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Luc ngang Y= P,.cosf

Luc ngang gy do dich cuc v€ phia trudc:
LY

xZZuG

- Phan luc phip tuyén N,, N, thay déi

N2:9—+Y.h—c
2 B

G h

Nl 2.—2— - YEQ

* Céc thanh phan luc, md men

Pfl = fNI = fG[% -

1
Ppp =f.Ny = (5

2 2]

2
p-py o201 (2] X ¥
2727 4B L 2 B

2
P, =Py, +u.G.L 14 20V X Yy
4B L 2 B

- Néu o tang, P, ting, X,Y tang.

Nhan xét:

- P,, P, giam, luc ly tAm &nh hudng t6t t6i 1am viéc clia co cdu quay vong.
* Pi€u kién trugt ngang.

LY
- Cuc quay vong dich ; Yy = ——
IC quay gd X 20.G

Khi Y= p.Gthi y = —2— xe bat ddu bi trugt ngang, luc ngang Y can bang véi luc
bim ngang: Y =P,
Véi :
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G v%x
Y=——"—"-
g R—é

2

P, =uG
V.. Van toc trong tam xe theo phuong x.

Khi bit ddu truot ngang:
Y=PF,

B
Vexth = va-(R - 5)

- Néu v, > V4, X€ bi trugt ngang

- Sy truot ngang han ché 16n dén tdc do chuyén dong, dac biét khi dudng tron,
lay....

4.2.3. Tinh toan kéo quay vong xe ting
4.2.3.1. Xdc dinh diéu kién tinh todn
- Yéu céu luc Py, P, dé khic phuc can quay vong.

L h ) o
B =18, ng—=0,43, o= 30°%; Thue t&€ xe chuyén dong nhiéu & dia hinh d6 déc 10 - 15°.

Diéu kién dudng: W,.,,=0,8- 0,85; ¢=0,9; f=0,06- 0,07,
4.2.3.2. Cdn bdng cong sudt khi quay vong
’ Ng= N+ N+ Ny
- N Cong sut cén thiét d€ xe quay vong déu & diéu kién da cho.

- Ny @ Cong sudt tieu hao trén cic dai xich dé khic phuc luc can ngodi (can
chuyén dong thang va quay vong).

- N..: Cong sudt tén hao trong hé théng TL- VH.
- Nr :Cong suit tén hao trong cdc phén tir ma sét diéu khién CCQV do truot.
Xdc dinh cac dai luong:
a. Xdc dinh N,
No=Ng+ Np + N, + Np, +Np

_ Pfl .V'l
270

f1
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'
_ sz.Vz

Ne2==20
_Mg o' _ M, .(vy —Vv))
Ho75 270.B
No < 2Vig _ Py {va0 = v3)
Ta™ 570 270
_PLvy PV vio)
270 270
Vay:
N _ P2.V20 "PI.VIO
0 270
Néu khong c6 truot:
P2.V2 - P 'Vl
Voo =V2, Vg =Vy, Ng = 2701

b. Xdic dinh qu :

N _Mqv.we
v 75

c. Cong sudt cdn thiét dé quay vong véi CCQV 1y tudng.

(bdt ky ban kinh quay vong déu khong cd tdn hao cong sudt trong cic phan tir ma st
diéu khién)

Cong sudt truyén sang xich chay cé 2 dong:
- Tlr dong co: N .m,
- Trxich dimg: NyMyg e Mgy MNe-MNx2
Np = Nx1-MNe-Ngv-Ne-Nx2 : Hiu sudt tudn hoan
Nz =Npm+Nyn,
Ny -Nim, _ Py.vy —Prvimg

Ny =
T 270.m,
d. Cong sudt phanh Ny:
| NT = qu - Nlt

e. Céng sudt t6n hao do ma sdt trong HTTL-VH.
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N =Ny —Ng

N =Ng, —(Ng +Np)
f. Xdc dinh cong sudt thu héi Np:
— N2 _
e

Np N

qv

Tir c4c gid tri nhan duoc thiét lap dic tinh kéo quay vong.
Diéu kién chuyén déng quay vong dugc cla xe d tay s6, diéu kién dudng bat ky:
£ <f,

gv =

Tit nhitng bi€u thitc moé ta qué trinh chuyén dong cla xe trén, dé xac dinh trang
that, toa do vi tri clia xe cdn xdc dinh mot loat cdc tham s6. Cac tham s& ¢6 thé chia
lam ba nhom.

Nhém 1 bao gom cdc thong s6 vé dic tinh k¥ thuat cua xe.

Nhém 2 bao gom céc tham s8 duge xdc dinh do ldi xe tic dong 1én cic bo
phan cla hé théng diéu khién xe.

Nhém 3 Bao goém céc tham s& biéu hién trang théi clia dia hinh, cla mat
dudng.
4.3. Phan tich dong hoc qua trinh l4i xe tang

4.3.1. Piéu kién dé c6 thé khdi dong duoc
A/ Truong hop trén dudng bang
1. B6p cdi — bom ddu
Néu khong thuc hién mot trong nhitng budc trén thi khéng né duge may.
2. Dap ly hop - dap chan ga — in niit khdi dong dong co
Cic thao tdc trén phai thyuc hién déng thoi.
3. Sau khi dong co da nd, c6 thé nha ly hop va niit khdi dong

4. Khi dong co da nd, vong quay n duge x4c dinh theo chan ga. C6 dinh n = 600
-~ 700 v/p (khi dong co lam viéc, am thanh may nd va vong quay n s thay déi khi chan
ga thay déi )

B/ Trudng hop khoi dong khi 1én déc va trudng hop khoi dong khi xudng déc
- Dé xe dimg trén déc phai dap phanh chan.

1. Kéo 2 cdn [4i vé vi tri 3 va nhé phanh
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2. Pap ly hop. Néu khong thuc hién (1), xe s& bi tut [ai khi 1én doc hoac tréi xe
khi xuéng dac.

V=Vo+GT*T
3. Bdm coi - Bom dau.
4. Pap chan ga + an niit KD.
5. Khi may dd nd, c6 dinh ga n = 700 - 800 v/p
4.3.2. Truong hop khoi xe
A/ Khéi xe trén dudng bang
1. Dap ly hop va gilt nguyén
2. Giam ga ( n = 700 — 800 v/p).

3. Vao s6 1 ( néu vao so 2, 3 thi phai kéo 2 canldi vé vi tri 2 ). Lic nay Pk;
Pb; Pc duoc x4c dinh va kiém tra diéu kién CD ctia xe.

4. Nha ly hgp va tang ga, lic ndy xe chay hay khong tuy thugc vao diéu kién
chuyén dong.

Néu Pb > Pk >Pc xe chay.
Néu Pb > Pk <Pc xe chét may
Néu Pb < Pk >Pc  xe khong chay, may vin né
B/ Khéi xe 1én doc
1. Kéo 2 cdn 1di vé vi trf 3 - Tha phanh chan.
Néu khong kéo 2 cén lai vé vi tri 3 ma tha chan phanh:
V=Vo-GT*T -xe tutlui
2. Dap ban dap ly hop, gidm ga.
3. Vao s6 1. Liic nay Pk; Pb; Pc dugc x4c dinh
4. Nha ém ly hop + tang ga va tha 2 cdn l4i trdi vé 2.
Lic nay xe chay hay khong tuy thude vao diéu kién chuyén dong.
Néu Pb > Pk >Pc xe chay.
Néu Pb > Pk <Pc xe chét may
Néu Pb < Pk >Pc  xe khong chay, mdy van nd

Khi thdy xe bt ddu chuyén dong, thi ddy nhanh ca 2 cin 14i vé vi tri ban du.
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5. Khi tang ga, Pk; Pb; Pc luon ducc xdc dinh va kiém tra lai diéu kién chuyén
dong.

C/ Khéi xe xudng ddc.
1. Dap ban dap phanh (Phanh chan). Néu khong dap phanh, xe s& tu troi véi :
V=Vo+GTX*T
2. Giam ga + Dap ban dap ly hop.
3. Vao so thich hop. Lic nay Pk; Pb; Pc bat ddu dugc xac dinh.
4. Nha ban dap phanh va nha ém ly hop.

5. Khi ting ga, Pk; Pb; Pc luon duoc x4c dinh va kiém tra lai diéu kién chuyén
dong.

4.3.3. Lén 506, xuong sé
* Chuyén tir s6 thap lén s6 cao
1.Tang ga
V=Vo+ GT.1*T
2. Dap ly hop + giam ga
V=Vo-GT2*T
3. Vao so cao hon
4. Nha ly hop + tang ga
V=Vo+GT1*T
* Chuyén tir s6 cao vé s6 thip
1. Dap ly hop + gidm ga
V=Vo-GT2*T
2. Vao so thap hon
3. Nha ly hop + ting ga
V=Vo+GT.1*T

Khi xe chay, méi ldn thay déi s& hoac vong quay dong co, Pk; Pb; Pc ludn duge
xdc dinh lai v kiém tra lai didu kién chuyén dong. Néu khong thoa man diédu kién trén
* thi vong quay tu dong gidm cho t6i khi thod mén diéu kién CD. Va Vmax s&€ dugc xic
dinh tai gid tr1 n d6. Truong hop n < 1300 — 1400 v/p ma di€u kién trén vin khong
dam biéo thi xe s&tiép tuc gidm téc do dén khi V=0 va chét mdy néu khong dap ly hop.
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Khi da dap ly hop mdy bit diu tang vong quay téi gid tri tng v6i chan ga ( ting tuong

déi nhanh)
4.3.4. Chuyén hudng
* Chuyén hudng phan ly
Case. | trén dudmg bing
Can 141 duoc kéo sang vi trf 1

(Rch = 80 x V/30; R> = 5")

Rch = 80 — 170m Phu thudc vao luc can clia dudng.

Case. 2 trén dudng lén déc (o> 5% )

Bén xich bi cat dong luc cé6 V=Vo-GT3*T
Case. 3 trén dudng xuéng doc (a < 50)

Bén xich bi cit dong luc ¢6 V=Vo+GT3* T

* Chuyén hudng theo ban kinh tinh to4n
Can 14i duge kéo sang vi tri 2
Rch = 9m
* Chuyén huéng hiam (Tai ché)
Can lai duoc kéo sang vi tri 3
Rch= B
4.3.5. Ham xe
* Ham xe bing dong co
Giam ga
V=V0-GT.DC*T
* Ham xe bang phanh chan
Dap ban dap phanh
V=VO-GTP*T
* Ham xe cdp tdc
Bap phanh va dap ly hop.
Kéo 2 can 14i vé vi tri ham ( 3)

V=V0-GT.CT*T
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Liru d6 thudt toan mé phong qud trinh déng hoc

A 4

Dit liéu ban dau

Khoi dong
dong co
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Khoi xe véi V=0
( trén duong bing)

!

- Diéu kién n phai giam
va ly hop phéi cit

mdi vao duge s0

- 2CL & vi tri 2

-S<o<5”
I ¥
Giam n Giam n
LH LLH, 2CL
‘l Y
Vao so Vao so
L I
v
Nha ly hop

Pb = Pk >Pc

[

3

Vti=Vo+GT* T
Vpi=Vo+GT*T

Vmti = (n* D/I* L* L* L* L)
Vmpi = (n* r)/d,* I* L* L* 1)

Dong co tit may
tré vé dong tic
“ Khéi dong”

y;

LH;CLt;CLp;1hs
G, P B0 f

/
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Khoi xe vgi V=0
( Lén doc )

Dong co tit may
tré vé dong tac
133 Khé‘i d@ng!,

A

[
<

/\

!

Dap ly hop

:

Vao s6

h 4

LH=0; CLt=0 or 2

A 4

P=1or CLt=3 >—>

Vt= Vp=-GT* T

Vii=Vo+GT*T
Vpi=Vo+GT*T
Vmti = (n* o)/(I* I,* L* * 1)
Vmpi = (n* o)/(I* 1,* L* * 1)

—

LH;CLt;CLp;Ihs
G; Pioi; B f ...
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Khai xe vét V=0
( xudng doc )

LH=1
v
L>0
v
P=0and LH=0
Dong co tat may
tro vé dong tac ‘
“ Khoi dong” Pk=..;Pc=..;Pb=
3
Pb = Pk >Pc

[

Vii=Vo+GT*T
Vpi=Vo+GT*T
Vmti = (n* /(I * I* L* L* L)
Vmpi = (0* DiI* I* L* L* 1)

LH;CLt;CLp;Ihs
G; Py Biof ...

Céc truong hop: LH=0 ~ly hop déng; LH=1- Iy hop md;
CL1=0- can l4i & vi tri déng; CLt=1-2 phan ly; CLt=3- hanh tinh; CLt=4- him
P=0 — Phanh m&; P=1 — phanh déng
GT- gia t6c trén duong bing; GT1- gia té¢ xudng d6c; GT2- gia téc len déc;
GTs- gia téc cham dan khi len doc; GTp — Gia t6c khi phanh cdp téc
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I

LH;CLt;CLp;Ihs
GPaBio f
/
Vit =Vp= P=1; 2CL=3
Vo. GT* T 4—< vaLH=10r2CL=3 | >
Or P=1 vaLH=l
=1 < 2CL =0
Vi=Vo- GT,*T
Vi=Vto- GT*T a>5’ szvc;-GTB*T —
Vp=Vpo-GT+T :
Vmi= P
)\ <] a<-5 Vp=Vo+GT*T [~
*‘% V< Vmt ,
Vit=Vo- GT*T
Vp=Vo-GT*T
Vt=Vto
Vp=Vpo
TN
< Clt >1 ________ CLp 1ICL#0
PNy e

R=80 ] geos® >< a>5" ><'< =1 [>
i

R=-10 R=10

R: :2
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Lo

-— — ‘+——
A

V=Vto- GT*T V=Vto+ GT1*T V=Vto- GT3*T

V=Vpo- GT*T V=Vpo+ GT1*T V=Vpo- GT3*T

S|

LH=1

<| LH=0 LH=0 ! < LH=0 >—4

il <) s

-

A

Pb= G* ¢ * COSat :

_ Pc= G*(f COSa+Sin o)
—< ne >1000 > Pk:Nm*(ne/n+(ne/n)2-(ne/n)3)

T [

ne=n-An Pb >=Pk>=Pc
+ | Chét mdy — khéi Vi= Vto+ GT?*T
- ~ .
dong lai d/co Vp= Vpo+ GT?*T

Vmit=(ne*r)/(1, *I, *1; *1, )
Vmp=(ne*r)/(I, *I, *I, *I, )

Vto = Vt < Vt <Vmt >
Vpo=Vp Vt <Vmp

Vio =Vt

Vpo=Vp

I; -ty s6 truyén hop ghi ta

Lo Loy s1as 3103 3o 5has 5Ips — Ty $6 truyén hop s6
Lo ;15; 3155 ;Lis~ ty 6 truyén co cfu hanh tinh

I, — ty 0 truyén gidm téc canh
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V. THIET KE HE THONG

M6 hinh chung cia hé thong nhu trén hinh 2:

Quan sat

A

Gido vién
A Hinh anh quan sat
@- t?’r
e £
o il
—
0/

Thaotac ,

e

)

Tin hiéu diéu khién T 3

Cabin mé phodng

Hoc vién

Hinh 2: M6 hinh chung mo ta hé théng mé phong tap tai xe tang

5.1. Cac luéng diéu khién hé thong

Xe ¢6 nhiéu chiing loai véi nhiing két c4u ctia hé théng diéu khién khac nhau. Song
vé nguyén 1y chung, hé théng diéu khién xe bao gém cdc co cdu din dong diéu khién
va bo phan chinh sau:

+ Co cdu din déng cung cdp nhién liéu cho dong co

+ Co cdu din dong diéu khién déng md 1y hop chinh

+ Co cdu dan dong diéu khién hop sé
+ Co cdu din dong di€u khién chuyén huéng (cdn l4i tréi, can 14i phai)

+ Co cdu dan dong diéu khién phanh
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+ Bom dau

+ Coi

+ Thiét bi khoi dong dong co

+ Céc loai deén tin hiéu, déng hé do (nhiét do, 4p sudt, toc do xe...)

Céac bo phan va co cdu trén hop thinh mét hé théng, lién hé véi nhau dé thuc
hién mot nhiém vu chung 13 diéu khién cho xe chay ding hudng da dinh va véi van toc
xac dinh.

Khdi dong
n\ Quang canh
Bam dau ba chiéu
F 3
Coi
CARD
Ly hop > diéu khién
vao/ra tin
Can l4i trai J | hisuso, > Maytinh
> | tinhiéu | hoc vién
tuong tu I
Can lai phai > (ADC)
Phanh >
Ga A 4
May tinh
; iao vién
Hop S8 gido vié
Céac dong hé
Khoacacco |
cau dieu khién

Ca bin

Hinh 3: So d6 luéng diéu khién céc thanh phan hé théng
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5.2. Thanh phan cua hé thong

Hé th6éng gém cdc thanh phan sau:

- Cabin co khi

- Thiét bi ghép ndi tin hiéu diéu khién

- Chuong trinh phan mém phuc vu gido vién

- Chuong trinh phin mém phuc vu hoc vién (chuong trinh mé phdéng huin
luyén l4i)

- Truyén thong qua mang mdy tinh
5.2.1. Cabin co khi

Phén co khi cha thiét bi l4i xe ting bao gom cdc phan: khung vo thiét bi, céc
cum chi tiét thiét bi diéu khién: ly hop, phanh, chin ga..., cdc chi tiét thiét bi quan sdt,
diéu khién dong co..., thiét bi gi ldp céc thiét bi tao tin hiéu va diéu khién.

Céc thiét bi co khi cé cac dic diém san:

- Dam bao ddng kich thudc hinh hoc, khong gian lam viéc khoang diéu khién
trén Xe tang.

- Bam bao vi tri, kich thuéc cdc cum thiét bi.

- C4c cum thiét bj diéu khién dim bio cim gidc ldi nhw trén thiét bi thyc.

- Do bén, tin cay cao. _

- D& gia cong ché tao, lap rap, diéu chinh, bao dudng, thay th€, gia thanh thap.
Céc budc tién hanh tinh todn thiét ké thiét bi tdp Idi:

Dé tinh to4n thiét k€ thiét bi hudn luyén l4i xe tang, tién hanh theo cdc bude sau:

1. Khao sat cdc thong sd hinh hoc khoang 141 xe, xac dinh céc kich thuée co
ban, vi tri cdc cum thiét bi.

- Cac thiét bi quan sit , diéu khién trang thdi lam viéc dong co,
- Nghién cttu cac quy tic co ban cla ldi xe....
2. Xdéc dinh bg tri chung khoang 14, thiét k& tdng quan thiét bi lai.

3. Nghién cttu dong hoc chuyén dong clia xe, xdc dinh cdc tin hiéu diéu khién,
thiét bi tao tin hiéu. Thiét k& d6 gé.

4. Thiét k& cdc cum chi tiét va tinh todn kiém nghiém do bén, két cau.

5. Gia cong ché tao.
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6. Lap rap cdc cum thiét bi co khi.

7. Lap rdp hé thong dién

Lom i

e ]

CuaIET

aw
Cubagr oM Tow 6 I}
[v] o0
L I

=1,
Aad
AER

e T KHU NG BUONG LAI T-55

Tzt = r . LT

b 4 2k g e w1 TRE THIET BI M Taiuax | T4

™ W
bt CF L 17C3 MO FROUS - IVEIOS

Hinh 4: Ban vé thiét k& cna cabin co khi
5.2.2. Thiét bi ghép néi tin hiéu diéu khién

Céc tin hiéu diéu khién dugc thiét k€ theo chuan TTL, card ghép néi theo chuén
PCI. M6 hinh ctia thiét bi cam bién nhwr sau (hinh 5):

+Vce

Card ADC

Hinh 5: M6 hinh thiét bi cam bién tin hiéu diéu khién

Ung véi cac luéng diéu khién hé théng, cdc tin hiéu diéu khién v cdéc mo dun
chuong trinh x1r 1y tin hiéu dugc mé ta trén so dd khoi sau (hinh 6):

45



Khoa n/l

Cong tic chung

B Tay n/l

Bom dau

Col

Khéit dong

Chén ga

Ly hop

Can so

Chan phanh

Can 14i trai

Can lai phai

Céc loai dong
hé trén xe

Card
ADC

1L

1L

Chuong
trinh
doc va
xu 1y s8
1l1iéu

Co s dit lien

Chuong
trinh
xudt dit
liéu diéu
khién
thiét bi
hién thi

A/W\

Hinh 6: Céc tin hiéu diéu khién v mé dun chuong trinh x{ 1y

3.2.3. Chuong trinh phan mém phuc vu gido vién

* Thao tdc trén ban d6 dia hinh 2 chiéu

* B tri xe ting ta trén ban d6

* Chon lya céc loai muc tigu

® B0 tri cic muc tiéu trén ban dé
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Chon lua cdc loai vat chuan

B& tri cdc vit chudn trén ban dé

Thao tc trén cdc d6i tuong: thay déi vi tri, dudng di, thuoc tinh
Truyén thong tin bai tap sang may hoc vién

Nhin c4c thong tin diéu khién tir may hoc vién

Diéu khién qua trinh tap: bat ddu, tam dirng, két thic

Thong ké két qua tap, in két qua tap

Céc thao tic lién quan dén dit liéu (doc, ghi tép): dit liéu dia hinh, b6 tri bai tap,

cdc loai doi tegng (dan, k¥ hiéu quan su, ndi dung bai tap)

5.2.4. Chuong trinh phdn mém phuc vu hoc vién (chuong trinh mé phéng hudn

vién

fuyén lai)

Thé hién trén ban d6 dia hinh 3 chiéu twong Ung véi ban dé 2 chiéu cha gido

Nhén céac thong tin bai tap tit may gido vién

Tao dit liéu tuong tng véi cic théng tin d6 (vi tri, thudc tinh cha cc doi tuong)
Nhan cac thong tin diéu khién tir mdy gido vién

Thé hién cdc d6i tuong (3 chiéu) trén dia hinh

Doc dit liéu tir dia chi danh cho thiét bi

Chuyén déi cdc dit liéu ciing héa d6 thanh cdc dit lieu dé xi& 1y, chi ¥ cdc tin

hiéu két hop cé diéu kién

Xt 1y céc tin hieu diéu khién tir thiét bi
Thé hién tdc dong cha céc tin hiéu dé
Truyén tin hiéu sang may gido vién

Hoat dong dudi sy diéu khién clia gido vién

5.2.5. Truyén thong qua mang mdy tinh

Tao Server, dat trang thdi Listen
Tao Client, dit trang thai Connect
G dix ligu

Nhan dit lién

Déng két ndi
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VL. PANH GIA HIEU QUA CUA HE THONG
6.1. Gi6i thiéu hé thong

Hé thong 13 mot t6 hop cdc thiét bi diéu khién 14i, cabin 1di va cdc chuong trinh
phan mém. Hinh 7 4 toan canh cGa phong tap ldi trén hé thong mo phong huan luyén
lai xe tang.

Hinh 7: Phong t4p I4i trén hé thong mo6 phong huin luyén 14i xe tang
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Hinh 8: Céc cum chi tiét thi€t bi diéu khién bén trong cabin
Chuong trinh phuc vu gido vién

Chuong trinh phuc vu gido vién c¢é giao dién diy di, dé st dung, cé cic chiic nang
chinh sau: '

v" Quan ly ban dé s6 2 chiéu ciia khu vuc tap lai
v" Chon vitng huin luyén trén ban dé s6 2 chiéu

v BG tri tinh huéng huin luyén tap lai: chon diéu kién luyén tap (ngay, dém,
suong mi), bd tri vat can, thay ddi tinh hu6ng trong qué trinh huin luyén.

v" Theo ddi trang thai clia xe, nhan xét, danh gid két qua.

v" Luu trir ndi dung cdc bai tip l4i xe tang theo gido trinh 14i cba Binh chiing
Tang — Thiét gidp dudi dang mot gido trinh dién ti. Cic ndi dung nay glup gido vién
tra ciu thong tin v€ bai tip mot cdch nhanh chéng, thuan loi.

v" Hudng din sl dung hé théng.
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Hinh 10: Bang theo ddi trang thdi cia xe
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Chuong trinh phuc vu hoc vién

Chuong trinh nay hoat dong dong bd véi chuong trinh phuc vu gido vién thong qua
mang may tinh. Chuong trinh cé céc chitc nang chinh:

v Hién thi trén khong gian 3 chiéu cdc tinh hudng do gido vién bé tri.
v" Xt 1y cdc tin higu diéu khién vio/ra thiét bi.
v' (idi bai todn dong luc hoc chuyén dong cla xe.

v" Tao quanh canh ba chiéu cla viing tép.

¢ Huan luyen tap lai ke tang

Hinh 11: Hinh énh 3 chiéu ciia bai tap
6.2. Doi trong tham gia huin luyén
- Gido vién: ra bai tdp huin luyén, gidm st hudn luyén, danh gia k&t qua

- Hoc vién: thuc hanh thao tic 14i trén thiét bi m6 phong, quan sat va xtt 1y cic tinh
huéng hién thi trén mén hinh.

6.3. Mot s0 dic diém ciia hé théng

- M6 phong dugc cic bai tap l4i co ban trong gido trinh hudn luyén 41 xe.

- Mo phong gan giéng véi qud trinh 14i trén dia hinh thuc.

51



- Tuan tht diing theo quy tac 14i, ké ca cdc thl thuat 14i.

- Kich thudc, hinh dang cdc d6i tuong, huéng, tdc d6 chuyén dong va dao dong
sat véi 1y thuyét chuyén dong cla xe va sdt véi thuc t&.

- Qué trinh hoc vién tap luyén c6 thé dugc gido vién theo doi truc tiép. Két qua tap
dugc luu lai, trén co s& do gido vién nhan xét, ddnh gid va in ra néu can.

- Tao cho hoc vién cam gidc gan giong nhu dang 14i trén xe thuc.
- Pon gian trong st dung va trién khai, dé stra chita, bdo dudng.
- C6 hiéu qua kinh t€ - k¥ thuat va do tin cay cao.

- Chuong trinh phidn mém c6 tinh m& nhim phat trién thanh hé théng luyén tap kip
xe diy di (bao gém cé hudn luyén 14i va hudn luyén bin).

6.4. Hoat dong ctia hé thong

Buong tap i duge mé phong giong nhu trong cabin cta xe. Moi dong tac tir khau
chuén bi cho téi qua trinh 14i cling nhur két thiic l4i déu tuan thi theo quy tic sl dung
va quy tic ldi xe. Dé didm béo cho qu4 trinh tap luyén clia hoc vién sdt véi thyc t€, hoat
dong dong bo vdi hé thong didu khién xe c6 hé thong phdn mém md phong dia hinh
tap vdi cdc tinh huéng c6 thé x4y ra. Nhitg tinh huéng ngdu nhién xust hién trén dia
hinh tap dugc thiét k€ trong chuong trinh phdn mém doi hoéi hoc vién phai luén quan
sat xdc dinh va xir 1y. Ngoai ra, trong hé thong con cai dat hé thong tao am thanh va tao
dao dong cla hinh anh 3 chi€u nén tao cho hoc vién ¢6 cam gidc twong ty nhu lai trén
xe thuc. Hoat dong cta thiét bi tap 14i c6 thé tém tat nhu sau:

Dé tién hanh tap, trudc hét gido vién giao nhiém vu cho hoc vién bai tap l4i cu thé.
Noi dung giao nhiém vu, ngoai nhiém vu tic chién, con bao gém dia diém xudt phat,
muc tiéu ti€p can (ddnh chiém), tuyén vin dong... S dung chuong trinh cai dat trén
mdy tinh gido vién, gido vién b6 tri tinh hudng luyén tap trén ban dé s6 2 chiéu, bao
gém: dat dia diém xuat phat, chon diéu kién 14i (ban ngay, ban dém, suong mu), bg tri
vit can trén tuyén van dong, bo tri vat chudn, ...

Trong cabin tap 14i, hoc vién tién hanh cdc cong tic chuin bi cho xe lam viéc. Sau
khi xe nd mdy va sin sang hoat déng, hoc vién x4c dinh huéng van dong qua thiét bi
hién thi quan sat dia hinh va cho xe chuyén dong. Trén dudng van dong, tiy theo diéu
kién cu thé ma hoc vién skt dung hé thong diéu khién trén cabin dé x@r Iy (tang tdc,
giam tdc hodc tranh cdc vat can).

Céc thong tin V€ trang théi cta xe, cdc thao tic clia hoc vién va thoi gian tiép cén
muc tiéu duge truyén vé mdy tinh cta gido vién. Gido vién qua man hinh va ban diéu
khi€n bai tap clia minh c6 thé theo d5i dugc cdc thao tic, cich xit Iy clia hoc vién, téc
do va hudng vin dong clia xe trén dia hinh tap. Cin ¢t vio cdc thong tin nay, gido vién
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c6 thé kip thoi chan chinh céc thao tdc sai clia hoc vién, danh gid két qua luyén tap, rit
kinh nghiém cho dgt tap ti€p theo, in két qua luyén tap cia hoc vién.

6.5. Panh gia hiéu qua cua hé thong

1. Theo thdng ké clia cdc co quan chifc niing trong trutng S§ quan chi buy Tang —
Thiét gidp, luu luong hoc vién trung binh hang nam t6i 240 ngudi. S6 lugng nay
bao gém hoc vién dio tao cao ding, dio tao bd tic, dio tao vong 2, dio tao ky
thuit.

Pé dam bao mot khoa hoc, mdi hoc vién phai 1én xe thuc (hodc thiét bi) 144 lan,
m6i 1dn khoang 10 +15 phiit (chi yéu 1a 2 nim cudi). Nhu vady mdi nam it nhat
phai st dung ti khoang 6000 gio tap trén xe (hodc thiét bi).

Véi thiét bi tap luyén ndy, cé thé tiét kidm duoc tir 15 + 30% s6 gig. Nhu vay ¢6
thé tiét kieém duoc it nhat 900 gid [am viéc clia xe ting.

Theo “Piéu 1¢ cong tac ky thuat TTG QDNDVN” ban hanh ngay 30/09/1994:
D6i v6i cic xe tang chang han nhu xe T-55 (4 qua mot lan sira chita 16n tai Viet
Nam), sau khi chay dugc 3500 km phai gidm dinh lai tinh trang k¥ thuét va dua di
slra chita vita, 6000km phai dwa di sira chita 16n. V&i s6 gio trén, néu trung binh
moi gid xe chay duge 10-12 km, thi sau 900 gid xe di di s6 km (9000-10800 km)
dé dua di tir 1 dén 2 14n sta chifa I6n. Tir phdn tich trén ta thiy:

e  M3inam c6 thé tiét kiém duoc mot khoan chi phi 16n danh cho sira chifa xe.

e Vi xe tang T-55, thuong sau 3 1an stra chita 16n (¢t sau 6000km dua di sua
chita 16n mot 1an ) méi thanh 1y xe. Gia st chét lugng sta chifa bao dam t6t, nhu
vy tudi tho clhia mot xe cé thé dat 18000km. Véi gid thanh hién nay, méi xe tang
T-55 cia Nga ban véi gid 600 000 + 800 000 USD (theo gid clia Z153 cung cép).
Tinh trung binh khiu hao méi gi mdt :

Nhu vay v6i 9.000km c6 thé tiét kiém duoc:

600.000 ~33333 USD . 800.000
18.000 18.000

(33,333 + 44,444 USD) x 9.000 = 300.000 + 400.000 USD

= 44,444 USD

bé xe chay dugc 1km phai tén 3 1it nhién liéu diezel. Gid méi lit nhién liéu diezel
hién tai 14 2.800d. Sau méi nam hoc cé thé tiét kiém dugc:

2.800 x 9.000 x 3 =75.600.000-d

Ngoai nhitng chi phi trén, con tiét kiém dugc chi phi cho bao dudng va stra chita k¥
thudt céc cép.
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2. Thi€t bi nay s& tang thdi gian tap luyén cho hoc vién, déng thdi rit ngan thoi
gian dao tao; nang cao kién thic, chat luong huin luyén va trinh do cua hoc vién;
gidp hoc vién quen thudc véi dia hinh hoat dong cia don vi, nang cao kha nang xir
1y cac tinh hudng cua lai xe.

3. Mot tinh nang khong thé khong néi dén dé 1a tinh mém déo, da dang ma hé
théng cung cdp cho ngudi si dung. Véi viée sit dung thiét bi nay, ngudi gido vién
hoan toan gilt vai trd chi dong trong viéc:

e  Chon vung dia hinh huin luyén thong qua ban d6 s6. Dic diém ndy con gitp
gido vién tang kha nang thao tic trén ban d6 tic chién.

e Thiét k& bai tap, tao tinh hudéng:

v" b6 tri vat can trén dudng van dong

v" b6 tri cdc xe khdc cing van déng trong viing huin luyén

v" chon diéu kién, moi trudng hudn luyén: ban ngay, ban dém, suong mi, ...
e  Can thi¢p thay déi, bd sung tinh huéng trong qud trinh luyén tap
¢ Quan sdt toan bo cdc thao tac ciia hoc vién thong qua hé théng truyén tin.
D6 voi hoc vién:
e  Duogc thuc hanh trén cac thiét bi mod phong gidng véi thiét bi that

e Quan sit khung canh dia hinh ba chiéu sinh dong cia viing tap lai do gido
vién chon. Pic diém ndy gitdp cho hoc vién nhanh chéng 1Am quen véi viing dia
hinh m&i ma khong phai hanh quan dén thyc dia. Nhu vay, hoc vién ¢6 thé tap lii
trén cdc vung dia hinh khéc nhau nhv ddng bing, mién ndi, ...

e  Van dung ngay cic néi dung 1y thuyét clia bai tip vao thuc hanh trén thiét bi
mo phong.

e Thudng xuyén chi ¥ quan sat phdt hién cic tinh hudng luyén tap, nhanh
chéng nhan biét va xkr 1y cac tinh hudng thay ddi do ngudi gido vién dua ra.

Chinh nhitng dic di€m trén bat budc hoc vién phai luon tap trung vio bai tap. Véi
méi lién hé tic dong qua lai khang khit, thudng xuyén giita ngudi huin luyén va
ngudi dugc hudn luyén s& 1am tang su hiing thd trong budi tap tir ca hai phia, i dé
gilp nang cao chdt luong dao tao trong qud trinh hudn luyén.

4. Khi slr dung céc thiét bi mo phong 1a ta da c6 thé dap tng dugc mot yéu cdu rit
quan trong trong khi huén luyén, d6 12 van d€ ddm bao an toin. N6 hoan toan gitip
ta tranh khéi cdc sai s6t dang ti€c trong cdc khau k§ thuit ciing nhut mat an toan
trong thao tic xir 1y, diéu nay cd ¥ nghia r4t thiét thuc khi thic hanh hudn luyén
cho céc d6i tugng 14 hoc vién mdi.
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VIL KET LUAN

Thiét k&, ché tao hé thong mé phong huin luyén 1ai xe ting vé6i viée ting dung Cong
nghé thong tin, Cong nghé mo phong nhidm phuc vu ¢6 hiéu qua cong tac huin luyén
141 va nang cao trinh do ldi xe ting va xe thiét gidp banh xich. Day 1a mot dé tai nhénh
clia dé tai cAp nha nudc KC 01.07 “Nghién citu phdt trién va img dung cong nghé mo
phong rong KTXH va ANQP” do PGS.TS Nguyén Pic Luyén chu tri. Trong qué trinh
thuc hién dé tai, nhom nghién ciu da gidi quyét duge cac van dé phic tap nhu k¥ thuat
lap trinh d6 hoa 3 chiéu (xr IV dia hinh s6 3 chiéu tlr ban d6 s6 2 chiéu, thiét k& cac dot
tuong 3 chiéu, t6c d¢ truy xudt dnh d6 hoa); dong bo cac thong sa gilka bi€u tuong cla
cac doi tuong trén ban d6 s6 2 chiéu v6i mé hinh déi twgng trén dia hinh s& 3 chiéu
trong Gng; nghién ctu dong hoc chuyén dong cla Xe ting dé tir d6 xay dung cdc mod
dun chuong trinh gidi bai todn chuyén dong c6 tinh dén yéu t6 dia hinh, ...

Nhém nghién ciu di ché tao mot cabin mo phéng hudn luyén lai xe tang hoan
chinh cliing v&i mot dia CDROM cai dit chwong trinh phén mém, trong dé cé hudng
din sir dung hé¢ thong. Nhém nghién céu dang hop tdc chat ché véi cac chuyén gia cha
Binh chung Tang — Thiét gidp dé tiép tuc hoan thién nhim dua hé théng vao phuc vu
cong tic hudn luyén lai tai cic don vi.

Trong thoi gian qua, cdc thanh vién coa nhém nghién ciu cling da tham gia ché
tao hé théng mo phong tap bin phdo sing trén xe tang (cé ma hiéu 1a HBT, hé thong
nay di duge trién khai tai 4 don vi trong Binh chiing Tang — Thiét gidp). Trong tuong
lai, hé thdng mo phong huan luyén 14i s& duoc két hop v6i HBT dé tao ra mot hé théng
lién hoan trong huan luyén kip xe: bao gém cé huan luyén 1di va hudn luyén bin, huidn
luyén hop déng phan doi xe.

Véi viéc thiét k&€ thanh cong hé thong mo phong hudn luyén lai xe ting, nhém
nghién cttu cé kha nang m& rong hudng nghién ciu cho cic loai thiét bi mo phong tap
lai khdc, g6p phan bd sung lam phong phi thém thiét bi hudn luyén cé sir dung cong
nghé tién ti€n cho quan doi.

3
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