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TOM TAT

Xe chuyén dung duoc trang bi hé théng én dinh cho phép on dinh cho bé truyén dong kiéu
pan - tilt trong hai mat phdng tam va huwéng khi xe co dong. Trong do, hé truyén dong quay
hudng la h¢ truyen déng dién sir dung déng co dién mét chiéu kich tir ddc ldp véi phan tir cong
suat la may khuéch dai dién EMU (Electro- Magnetic Unit). Bai bdo trinh bay ket qua nghién curu
nham xdy dung mé hinh déng hoc cho hé lruyen dong huong trén co so cdc moi quan hé vit Iy,
két qua_thir nghiém, thuc nghiém. Tir do, dé xudt thudt todn diéu khién nham néng cao cht
lwong on dinh bé truyén dong trong mdt phiang huéng. Két qua dwgc mé phong nham chimg
minh tinh ding ddan ciia mé hinh da xdy dung va tinh hiéu qud ciia thudt todn dé xudt.

Tir khoa: Xe chuyén dung; Hé théng STP-2P; Diéu khién 6n dinh.
1. PAT VAN PE

Xe chuyén dung kiéu PT-76B 1a phién ban nang cap cua xe PT-76, trong do, noi dung néng
cap quan trong nhat 1a hé thong 6n dinh STP-2P. H¢ thdng nay cho phép gilr 6n dinh duong
ngam cho thiét bi quan sat 1ap dit trén bé truyén dong trong ca hai mat phang tam, huéng khi xe
co dong nham dam bao kha ning bam sat cho nguoi sur dung. V& mit cdu trac, STP-2P st dung
hé truyén dong xi-lanh thuy lyc quay tim va hé truyén dong dién quay huéng voi phan tir cong
suét 1a may khuéch dai dién EMU, dong co chép hanh la dong co mot chiéu kich tr doc 1ap. Viéc
diéu khién 6n dinh tim, hudng dwoc thyc hién nho khéi diéu khién K1 duoc ché tao trén nén
cong ngh¢ dién tir lac hdu, voi phan tir tich cuc 1a cac dén dién tr chan khong [3]. Qua phén tich
céu trac, khao sat va do dac tin hiéu, co thé thay hé théng nguyén ban sir dung thuét toan 6n dinh
PD (Proportional — Derivative) voi cac tham s6 dugc chinh dinh bang tay theo phuong phap thyc
nghiém, tin hiéu dau bd didu khién 1a goc 1éch so vé6i vi tri 6n dinh duoc tra vé tir khdi con quay
co dién.

Viéc nghién ciru, thiét ké khdi diéu khién 6n dinh cho xe chuyén dung n6i chung va dong xe
PT-76B ndi riéng nham thay thé khéi diéu khién nguyén ban da duoc trién khai trong nuéc [1].
Tuy nhién, cic cong trinh ndy méi giai quyét triét dé kha ning thay thé hoan toan khéi diéu khién
6n dinh tim trong khi khdi didu khién 6n dinh hudng van phai sir dung mot s§ phan tir cong suét
trung gian ciia khdi thiét bi nguyén ban nhu ro-le con rung trén xe chuyén dung T-54B, bo khuéch
dai tir truong MU (Magnetic Unit) trén xe chuyén dung PT-76B. Pay 1a nhimg phan tir duoc ché
tao v4i cong nghé va cdu tric dic biét, rat kho thay thé stra chita, gdy kho khin cho cong tac bao
dam k¥ thuat.

Bén canh d6, hé thdng truyén dong dién sir dung may khuéch dai dién EMU 1a hé théng
chuyén dung, co tinh dic thi cao va da 156i thoi nén co rat it nghién ctru duge thuc hién nhim xay
dung giai phap diéu khién hiéu qua. Cac nghién ciru da thyc hién ciing chi tap trung vao giai
phap ky thuét nham thay thé cong nghé ché tao chir chua di sdu nghién cru mo hinh cting nhu dé
xut cac thuat toan moi dé nang cao chat luong diéu khlen 6n dinh bé truyén dong trong mat
phang hudng. Mot s6 nghién ciru ngoai nudce [4-7] dugce trién khai trén co s& md hinh tong quat
ma khong xét dén cac yéu t6 dac thu cua hé thdng nén khong danh gia duoc tinh hiéu qua khi
dua vao ap dung cho dbi twong. Trong khi do, viéc cai tién, nang cao chit lugng diéu khién hé
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thong truyén dong trén cac phuong tién thudce thé hé cii v6i yéu cau khong lam thay dbi cu triic
co ban cia hé thong 14 bai toan thyc té can duoc quan tim giai quyét.

2. BQ PIEU KHIEN ON PINH TRONG MAT PHANG HUONG
2.1. Xay dung md hinh d9ng hoc hé truyén dong kénh hwéng

Hé truyén dong quay trong mat phing huéng trén xe chuyén dung PT-76B la hé truyén
dong dién voi co cdu chdp hanh (CCCH) bao gom dong co dién mot chleu kich tur doc lap
dugc ghép banh rang vdi vanh rang khung quay hudng. Phan tur cong suét cua hé thong 1a may
khuéch dai dién tir EMU c¢6 nhiém vu cung cap ngudn diéu khién cong suit 16n cho dong co
chap har}h. Tin hiéu diéu khién dq:(_)‘c khuéch dai nho jbo khuegh dai tur trudng MU trong khpl
phén phoi K1 va dua t6i may khuéch dai diécn EMU dé cung cap néng lugng cho dong co chap
hanh quay huéng ID.

Vé mit cau triic, may khuéch dai EMU gém mot dong co dan dong (s dung dong co mot
chiéu kich tir doc 1ap) va mot may phat dién mot chiéu c6 cau tao ddc biét gom 2 phan tng: phan
g v&i cudn day trén cidp chdi than ngang g-q duoc ngan mach va phan tng véi cudn day trén
cap choi than d-d tuong tur may phat dién thong thuong. Pong co din dong dugc ghép dong truc
v6i rotor cia may phat dién.

Hé¢ truyén dong dién quay hudng ¢ so d6 nguyén 1y nhu hinh sau [3]:
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May khuéch dai dién tir EMU BPéng co chip hanh ID

Hinh 1. So do nguyén Iy hé truyén déng quay hiréng.

Trong so d6 hinh 1:

- Ltm, Rém, Lam, Ram 1a tham s6 cudn day phén cam, phém ung cua dong co dan dong.
- Lg, Rq la tham so cua cudn ddy ngang; L, Rq 1a tham s0 cia cudn day dau ra may phat.

- L, Rc 1a tham s cua cudn diéu khién.

- Ly, Ry, Ly, Ry 12 tham s6 cudn day phan cam, phz:in ung cua dong co ch:?ip hanh.

- o 12 tbe do goc cua truc dong co; wla toc do quay hudng.

bé xay dung mo hinh dong hoc cia hé théng, ta dat mot sb gia thiét sau:

- B6 qua tac dong cua hién tugng tir du trén stator cia cac may dién.

- Bé qua anh huéng cua tir thong phan tng do dong tai gy nén & phan tng thir 2 ciia may
khuéch dai EMU dén tir thong diéu khién.

- Gia thlet nguon dién U,m, U cap cho dong co dan dong may khuéch dai EMU 1a 6 on dinh,
khi d6 tc do cla dong co dan dong w 12 hang sd.

- Gia thiét nguon cap cho cudn kich thich Us ctia dong co chép hanh ID 14 én dinh, khi do, tur
thdng kich thich @, 1a hang sb.
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Cac dién 4p cung cép cho dong co dan dong Uam, Usn va dién ap kich thich Us cho dong co
chap hanh duoc lay tr mang nguodn dién than xe. Do do, thuc t& Uam = Ugn = Us.

Ta biéu dién hé thong truyén dong dién quay huéng dudi dang so do tuong duong sau:
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Hinh 2. So do tirong dwong ciia hé truyén dong dién quay huéng.
Do vai tro ciia dong co dan dong trong hé théng dugc dac trung bodi tdc d0 dAu truc wo nén dé
don gian hoa, ta khong bieu dién cac thanh phan Ly, Rim, Lam, Ram trong so do trén.

e Xét so d6 twong dwong clia may khuéch dai EMU:
Dién ap diéu khién ug(t) tao ra tir thong diéu khién @, c6 gia tri nho doc theo truc cuc tir:

D = Kc.ic(t) 1)
Ap dung dinh luat Kirchhoffs 2 cho mach vc‘)ng diéu khién (1), ta co:

uy(t) = L. ;( )+ Re.i.(t) (2

Thuc hién chuyén d6i Laplace cho biéu thuc (1), (2) ta duoc:
Uc(s) = L. 1.(s).s + R..1.(s) (3)

Suy ra:
Uc(s)

=" 4
1) = TR @

Phén (g thir nht cia may phat dién (ing véi cudn day trén cap chdi than g-g) quay quanh

tur thong dieu khién @, nén dau ra xuat hién suat dién dong ti 1€ vai toc do quay va tir thong:
uq(t) = Ky. 0.0 = K. cuo K..i.(t) = Kpq1.i.(t) (5)
Hay: Uq(s) = Key-1c(s) (6)
Trong do, Kep = Kq.w0.Kc 1a hang s6 dién ap cua ‘mach cam ung tang thi nhat (do wo 13 hang

s0). Hang sb nay phu thudc vao ciu tao co — dién tang khuéch dai thir nhat cia may khuéch dai
dién EMU.

Do cap chdi than g-q ngin mach nén trong phan tng thir nhat xuat hién dong dién iq(t) co
cuong d6 16n. Tuong tu, ap dung dinh luan Kirchhoffs 2 cho mach vong (I1):

uy(t) = Lyg. 2( ) + Rg.i4(1) )
Thuce hién chuyén d6i Laplace ta dugc:
Uqg(s) = Lq.15(s).5 + Ry.14(s) (8)
Suy ra:
Uqg(s)
I(s) = LstR, 9)
Két hop (4), (6) va (9) ta duoc:
K.1.U.(s
Iq(S) — el c( ) (10)

(Le-s+Re).(Lg-s+Ry)
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DOonNg iq(t) trén mach tir ngang ctia may khuéch dai EMU tao ra mét tir thong 16n ®g co gia tri:
Bq = Kq.14(t) (11)
Khi d6, trén mach phan mg tang khuéch dai thtr hai cia may khuéch dai EMU s& c6 suat dién
dong cam ung ugy(t):
uUg(t) = Kg. wo. 0 = Kgq. wo. Kq.iq(t) = Kep.ig(t)
Thuc hién chuyén déi Laplace:
Ug(s) = Koz 15(s) (13)
Trong do, Ke; = Kg.w0.Kq 12 h?ing sb dién ap ctia mach cam Ung tﬁng thir hai cia may khuéch
dai EMU.
Ap dung dinh luat Kirchhoffs 2 cho mach vong may phat — dong co (111, IV):
dig(t)

uy(t) = Le——+Rs. ig(t) + upm(t) (14)

(12)

Trong do:

-Li=Let+Lln Ry=Rc+Rpla téng dién cam va téng dién tré cia cudn ddy phan (mg ting
thtr hai ciia may khuéch dai EMU va dong co chap hanh ID.

- Up(t) & suat dién dong phan ing ctiia dong co chap hanh.

e Xét so do twong dwong cia dong co chap hanh ID:

Do dong co chip hanh ID 1 dong co mot chiéu kich tir doc 1ap nén tir thong Py, do phan cam
gay ra s€ ti 1€ vdi dong dién I trong cudn day phan cam:

Do I 14 hing s6 nén @, ciing 14 hang s6.

Déi véi dong co mot chidu, md-men xoadn dau truc ciia dong co chip hanh ti 1¢ véi tir thong
phan cam va dong dién phan ng:

Tm(t) = Kt- Q)m- id (t) = Kml- id (t) (16)
Suat dién dong phan tmg Un(t) ti 16 véi tde do gbce cua rotor dong co:
U (£) = Kz 0 (£) 17)
Thay vao (13) ta dugc:
dig(t) .
ug(t) = Ls.—— + Ro.ia(t) + Kinz. o (£) (18)
Ta c6 phuong trinh dong hoc ctia dong co chip hanh co dang:
dw,, (t) )
- C’i"t 4 By 0y (t) = Ty () = Ky ig(t) (19)

,6 day, Jn 1a tong mo-men quén tinh, By, 1a tong mo-men can tac dong 1én truc dong co
chap hanh.
Thue hién bién d6i Laplace cho biéu thirc (17) va (18) ta duogc:

Ug(s) = Lg. 15(5).s + Rs. 1;(S) + Kz 21, () (20)
2 () m-s + Bl = Kina - 1a(s) (21)

Két hop (2.10), (2.20), (2.21) va thyc hién bién doi, ta c ham truyén giita dién 4p diéu khién
va toc d¢ dong co chap hanh cua hé thong truyeén dong dién kénh hudng:
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21, () _ Ke1. Koz Kima
Uc(s)  (Le.s+R).(Lg-s+ Ry)-[Um-s + Bp). (Ls. s + Rs) + Ky K|

(22)

Do bé huéng duoc dan dong tir dong co chp hanh thong qua cum hop sé banh ring véi ti s6
truyén 1:N nén ta c6 ham truyén gitra dién ap di€u khién véi toc 36 quay cua bé hudng:

02,(s) _ l Ke1-Kez- Kina
U(s) N (Le.s+R.).(Lg-s+Ry).-[Um-s + B (Ls.s + Rs) + K- K]

(23)

Goi uy(t) 1a dién ap tai dau ra cia may khuéch dai EMU (ciing 1a dién ap cap cho phan tng
cua dong co chap hanh). Ap dung dinh luat Kirchhoffs 2 cho mach vong (III) ta duoc:

ud(t) = Ld Z(t) + Rd ld (t) + ug(t) (24)
Suy ra: Ug(S) = Ud(S) - (Ld.S + Rd).ld(S) (25)

Tir biéu thire (22) va (25), ta c6 thé xay dung so dd khdi cho mé hinh dong hoc cua hé truyén
dong kénh huéng dugce bi€u dién nhu hinh sau:
K — L | @

LS'S+RS ]rn'S+Bm

0

==

L..s+R,

sz M

Hinh 3. So do cdu triic mé hinh dong hoc hé truyén dong kénh hudng.

Trong so dd trén, Q 1a toc do truc dong co chap hanh, Q; 1a téc do goc huéng twong dbi cua
dudng ngam cua thiét bi quan sat trén bé truyén dong (so véi xe co sd) trong mién tan so.
2.2. Thuit toan diéu khién on dinh

Thyc té van hanh cho ‘ghéy, b6 diéu khién PD trén khdi K1 nguyén ban c6 dap ung nhanh,
gilt 6n dinh duong ngam tot khi xe co dong trong di€u kién thong thuong. Tuy nhién, khi xe co
sO chiu tdc dong dot bieén ctia ngoai luc (lai xe chuyén hudng dot ngot, xe co dong qua dia hir}h
g0 ghé, hé dung dot ngot khi quay hudng & toc do cao,...), duwdng ngam bi 1éch khéi vi tri 6n
dinh v4i bién d9 va so lan dao dong 16n gay kho khan cho viéc bam sat muc ti€u li€n tuc cua
nguoi st dung.

Pé nang cao chit lugng diéu‘ khiénﬂ, trén co s md hinh dong hoc, bai bao dé xuit sir dung
thuét toan PD mo rong cho bd diéu khién 6n dinh duong ngam trong mat phang hudng.

> Kefl)

.0+ eft) de(t) + (1)
d dt

EMU

o)

du,(t) |utt)
Ke éc

Jin

Jm[(t)dt <

Hinh 4. Céu triic b diéu khién on dinh dwong ngdm trong mdt phang hwéng.
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Trong so do trén, go(t) 1a gia tri goc dat vi tri 6n dinh, o(t) 14 gia tri goc hién tai trong hé toa
d6 c6 dinh mat dat duoc tra vé tir khoi cam bién con quay.

So v6i b diéu khién PD, tin hiéu diéu khién tong hop dau ra uc(t) duoc bd sung thém thanh
ug(t)

phan phan hoi K¢ d , trong do, ug(t) = uy(t). f(t), vei f(t) 1a ham truyén cua bo loc thong
thép. Thanh phan phan héi nay cho phep tang cuong kha nang dap ng cua hé théng nham giam
thiéu hién tuong dao déng khi hé thong chiu tac dong dot bien cua ngoai luc.

Tin hiéu du ra b diéu khién 1a dién 4p dua t6i cudn dicu khién ctia may khuéch dai EMU va
duoc xac dinh theo biéu thuc:

e(t dus(t
u(t) = Kpe(t) + Kq d(t) Ky c’;t( )

bién ap dau ra ugy(t) cia may khuéch dai EMU dugc xéac dinh thdng qua biéu thuc (25). Céc
tham s Kp Kg, Kf duge xac dinh theo phuong phap chinh dinh bang tay nham dat dugc chat
lwong diu khién t01 uu theo yéu cau hé thdng vé bién d6 dao dong dau, moé-men giir 16n nhét,
mo6-men ham va s6 1an dao dong.

3. KET QUA MO PHONG VA THAO LUAN

(26)

Trén co s& hé thong duge md ta trong [2, 3], két hop véi két qua do dac, thr nghiém thyc té,
¢6 thé xac dinh dugc hé thong truyén dong kénh hudng véi cac tham sé nhu sau:

- May khuéch dai EMU: Le = 50 mH; Rc = 105 Q; Kel =9 V/A; Ke2 = 10 V/A; Lq = 1 mH;
Rq=0,15Q;Ld=45mH; Rd=1,6 Q.

- bong co chép hanh ID: Lm = 55 mH; Rm = 1,1 Q; Kml = 0,23 N.m/A; Km2 = 0,33
V.rad/s; Jm = 0,02 kg.m2, Bm = 7,8.10-3 N.m.s

- Ti sb truyén ctia hop sé banh rang: 1:1000

Lua chon bo loc thong thap f(t) c6 tan sb cat 5 Hz, thong qua phuong phép chinh dinh bang
tay, bo diéu khién PD m¢& rong duogc xac dinh nhu sau:

- H¢ s6 khau ti 1&: K, = 100.K,

- Hé s6 khau vi phan: Ky = 12,75.K,

- Hé sb khau phan h01 K; = 0,008

Trong d6, K 1a hé s chuyén doi dién ap ctia khdi cam bién con quay. Két qua do dac, thuc
nghiém cho thdy K, ~ 48 V/rad.

Hé hé c6 dap tmg tde dd wn(t) (do & dau truc dong co chap hanh) véi dau vao ug(t) dang xung
step bién d6 26 (ing voi dién 4p didu khién 16n nhat cua may khuéch dai EMU) dugc thé hién
qua hinh 5a; hé kin c6 dap Gng vi tri goc hudng ¢(t) voi goc dat ¢o(t) dang xung step bién do 1
rad nhu hinh 5b.

4 T T T T T T T T T T T T T T T T T T
— — Stej pus ! 1 | { 1 | 1
E ‘ =

250 | ! | - - " | s giep

g

B
‘

Téc d6 déng oo (radis}
T
8 =2

3

8

i L I
0

0 05 1 15 2 25 3 35 4 45 5
Thoigian (s)

(@) Pdp ing toc do ciia hé ho (b) Pdp ung vi tri ciia hé kin
Hinh 5. Pdp itng ciia hé thong.
Téc d6 cuc dai cua dong co chap hanh ID & gia tri xac 1ap 355 rad/s, ung véi tbe do quay 16n
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nhét xap xi 20,35 do/s.

bap tng xung cua hé kin trong hinh 5b cho thdy, d6 vot 16 xap xi 20 mrad, ding sau 2 dao
dong. Sai so xac 1ap cua goc hudng xap xi 1 mrad.

Pic tinh diéu khién 6n dinh cua thuét toan duoc thé hién thong qua kha nang duy tri vi tri goc
khi c6 ngoai lyc tdc dong lam thay d6i goc cia truc doc xe co s¢ trong mét phang hudng. Cac tac
dong cua ngoai lyc lam léch bé hudng khoi vi tri 6n dinh bao gom tac dong do 14i xe diéu khién
thay d6i hudng di chuyén cua xe va tac dong do su dao dong cua than xe trong qué trinh xe di
chuyén trén mit duong khong bang phang.

Yiéc xéc’ dinh gbc lécl} so v6i vi trf on dinh do tac dong cua ngoai luc dugc thuc hién nho
khoi cam bién con quay gan trén nong b¢ hudng.

Hinh 6 thé hién két qua mo phong so sanh kha nang diéu khién gitr 6n dinh goc bé hudng P

khi xe thay d6i hudéng di chuyén véi toc do goc 18 do/s (Xap xi 90% toc do quay hudng 16n nhat)
gitra thudt toan PD (h1nh 6a) va thuat toan PD mé rong dé xuat (hlnh 6b)
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(8) Sai léch on dinh cua thudt toan PD (b) Sai léch on dinh cua thudt toan PD mo rong

Hinh 6. Két qua diéu khién on dinh dwong ngam khi xe thay doi huéng di chuyén.

CQ thé théy, vO1 thuat toan RD, bi‘én do da}o dong dau khi bé hudng fli chuyén va vdL‘rng tai vi ‘Eri
dat xap xi 63 mra}d, duong ngam vé vi tri 6n dinh sau 4 dao dong. O céac thoi diém xe chuyén
huong, duong ngdm 1¢ch khoi vi tri 6n dinh vé6i bién d6 xap xi 20 mrad. Voi thuat toan PD mo
rong, bién ﬁ@ dao d@ng dau xap xi 20 mragi, duong ngam vé 7Vi tri on dinh sau 2 (,1a0 dong. O cac
cac thoi diém xe chuyén huéng, duong ngam l1éch khoi vi tri 6n dinh véi bién d6 xap xi 17 mrad.

Hinh 7 thé hién két qua mé phong so sanh kha nang diéu khién 6n dinh khi xe co s¢ dao dong
trong mat phang hu:orng v6i bién do dao dong 10°, toc do bién ddi goc 30 °fs.
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(@) Sai léch on dinh ciia thudt todn PD (b) Sai léch 6n dinh ciia thudt todn PD mé réng
Hinh 7. Két qua diéu khién on dinh dwong ngam khi xe co sé dao déng.

Két qua md phong cho thay, thuat toan PD mo rong vai thanh phan phan hdi bd sung cho
pheép giam thiéu tac dong dot bien cua ngoai lue, duy tri duong ngam trong gisi han nhat dinh
(khoang 1,4 mrad) nham gilp ngudi st dung co thé lién tuc quan ly, bam sat muc tiéu maot cach
chinh xac. Kha nang dap wng nhanh cua thuét toan cting cho phép 6n dinh bé hudéng véi sai s6
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nho, dam bao tinh higu qua khi van hanh hé thng trong qua trinh xe co dong.
4. KET LUAN

Bai bao da trinh bay két qua nghién ciru, thiét ké bo diéu khién 6n dinh cho bé truyén dong
trén xe chuyén dung PT-76B trong mit phing huéng. Trong d6, md hinh dong hoc cua hé truyén
dong hudng duoc xdy dung dya trén cac moi quan hé vat ly, cac két qua thu nghiém, thuc
nghiém di tién hanh. Pong thoi, nghién ciru ciing dé xuét thuat toan didu khién thay thé cho
thuat toan cua hé thong nguyén ban nham nang cao chat lugng 6n dinh cho bé trong mit phang
huéng. Két qua mo phong cho thdy, thuat toan PD mé rong dé xuat c6 kha ning giam thiéu mot
céch higu qua céc tac dong dot bién cua ngoai luc hé thong so vai thuat toan PD nguyén ban, cho
phép duy tri sai léch on dinh duong ngam cua thiét bi quan sat trén bé trong gigi han du nho, tao
diéu kién cho nguoi sir dung lién tuc bam sat muc tiéu mot cach chinh xéac trong qua trinh xe co
dong, tir d6 nang cao hiéu qua van hanh cho phuong tién trén thuc dia.

Két qua thir nghiém thuc té trén xe chuyén dung PT-76B cho thay, hé théng STP-2P sir dung
thuat toan PD ma rong ¢6 chét lwong 6n dinh vé huéng duoc nang cao so véi hé thdng nguyén
ban (hé dao dong vai bién do thép hon, s6 lan dao dong it hon khi c6 ngoai lyc tac dong).

Trong thai gian téi, thuat toan can duoc tiép tuc kiém nghiém nham danh gia mot cach toan
dién vé kha nang diéu khién on dinh bé truyén dong trong cac diéu kién hoat dong khac, dac biét
dudi cac tac dong dot bién ciia ngoai luc khi van hanh hé théng.
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ABSTRACT

Research and building kinematic model for transverse system of
the motion platform on specialized vehicles

Stabilization system on specialized vehicles allows the motion platform type pan - tilt
system to be stabilized in horizontal and vertical planes while the vehicle is on moving.
Therein, the transverse system is an electric-drive one using an separated excitor DC
motor and the power element is an electromagnetic amplifier. In this paper, the research
results in order to build a kinematic model for the system based on the physical
relationships and experimental results are presented. Then, a algorithm control is
proposed to improve the quality of platform stabilization in the horizontal plane. These
results are simulated to prove the correctness of the model and the effectiveness of the
proposed algorithm.

Keywords: Specialized vehicles; STP-2P system; Stabilization control.
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