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) Static Position Stability of Articulated Vehicles (SPSAV) S ="re

BBefeHHA BUXIAHUX AaHUX:

BiacTaHb BiA NepeAHbOI Bici A0

Konia B, m 1,86 5 148
wapHipy L1, M
Bucota UeHTpy Lo BiacTaHb Bia 33AHbOI BiCi A0 138
mac hcl, m ' wapHipy L2, M
Bucota uertpy 075 BiactaHb Bia UEHTPY Mac nepeaHsol 125
mac he2, m cexuii 4o wapHipy 1, m ’
Kyt nosoporty 150 BiACTaHb BiA LEHTPY Mac 33AHBOT 11
81, rpag, - CeKuii A0 wapHipy 12, m i
Kyt nosopoty
&2, rpag, 150
Paaiyc koneca
s 06
CTATUUHMG ReT, M
Papjyc koneca
B . 08
BUIbHWA RB, M
PO3PAXYHOK

Pe3ynbTaTu pospaxyHKa:

| KyT nonepeyuHoT cTaTMUHOI CTIAKOCTI NnepeaHbol cekuil ol, rpaa 32 |
KyT nonepeuHoT CTaTMUHOT CTIAKOCTI 38HBOT cexuii a2, rpaa 46
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BumiproBanpHHil KOMIUIEKC Ha 0a3i akcelepoMeTpiB s
peecTpanii AMHAMIYHHX XapaKTepHCTHK aBTOMOOLTiB

1 — Hetbvx pna dpixcaui, Bizyamizanfi 1a 30epexeHHa
eKCIepPHMEHTATEHHX JaHMX: 2, 3 — aKCelepoMeTpH Iyt
BUMIpIOBAHHA JIHIHUX TpPHCKOpEeHb ABTOMOOUIA 32 TphOMa
ocavu; 4 — GPS nmpuiivMad 1714 BMMIpIOBAHHA LIBHAKOCT PVXV
aBTOMOOLTA; 5 — BIKHO mporpamu f7s dixcani i Bisyamizani
SKCIePHMEHTATEHIX JaHHX

TexHiuHi Ta METPONOTiYHi XapaKTEPHCTHKH
aKceNnepoMeTpa, IO BXOAHTb A0 CKIamy

BHMIPIOBANIbHOTO KOMIUIEKCY Ta BHKOPHCTOBYBABCS B

CPHMEHTAIIBHOT' O

A S Ng

Tapamerp Benuuuna abo niamasor sMiHg
napaMerpa
iana30H KOHTPOTIO EMOT0 MPHCKOPSE HA =15g
Mezks OCHOEHOL DOMYCTHMOL EiTHOCHO! MOXHOKH MPHCKOPeHHA, % =1

Hanpyra JKHENS HHI 220B.50T
VMOEH SKCITyaTamii:

TEMMISPATYPE HEEKONHIIHEOTO CESPSIOEHIIA -10°Cmo+45°C

Ctsdzj SIsdolz dzOLC 5o tsEdsOhadzdeIs € ¢

Tpahix 3MiHH THCKY BIOPCKYBAHHS Bifl 4acCy BIOPCKYBaHHA
oo /v I i W
BBE/ICHHS KODETVIOUHX Koe(ili€HTiE, 1O AOMATKOBO rasy y DWIEAPH ABHIYHA aBTOMOOinT Daewoo Se.n§ -
3MiHIOIOTB Yac Ta TPHBATICTh BiZIKDHTTS rasoBHX GopcyHox —Fo-y oralaMil PyHHOTO BEEICHHEA KOPEIVIOUHX koeqpinienTis
y BiKHI Iporpamu Stag 2000 Easy

Fjoea rooperyzams nyy
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Pyure BBefieHHs y Bikui nporpamu Stag 2000 Easy
KOperviounx KoeinieHTiB, 9Ki BITHBAIOTh Ha Yac

BINOPCKYBAHHS Tasy y OHIiHADH ABHTYHA aBTOMOOiNA
Daewoo Sens

Kpimrerrs akcenepomeTpaHa Ky30Bi TeTKOBOTO aBTOMOOLIL
TiJ Yac NpoBedeHHT eKCIePHMEHTATbHOTO JOCHiIKEeH S

it

[T

EiTHOCH2 EONON CTE HAEKONH I HEOIO CSPSNOEHIIE £o 80% mpu 25 °C |
-
aTMOCH SpHHE THCK eig 66,6 xI1a go 106,6 xI1a (@
SyTRHEICTE (Ta = 25 °C, Von = 3,3B) 1.58, mV /g 740-860 = e 'f‘
TIpomycKEE SRATHICT a0, [ I 350 — R R L L e
CHTHATIB Bifl TPHKOOPAHHATHHX My RMS (0,1 Tu— 1 m) Ay, mVems 4.7 - b S -
ac BIATYKY tyrspanse, M3 1,0-2,0 —__ mn
eKCIIepHMEHTANbHHX AOCHiIMKEHD e e e NLow, %50 30 L 1 — Kyz0B aBTOMOOLA: 2 —0aK 1714 3pimxeHOro rasy: 3 — akCenepoMeTp
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Ctsdzj Clsdobk dzOC o sedsOEdElsC O b o dff oise

MeTpoTIoriyHi XapaKTepUCTHKI TPHKOOPAITHATHOTO JaTINKa
IIPICKOPEHHS (aKcemepoMeTpa), I0 BXOAUTE J0 CKIaIy
BIIMIPIOBATTBHOTO KOMILTEKCY

Tapamerp Bemranna abo aianazoH amiHM
napamerpa
Hanpyra sxenenss 220B, 50T
JliarasoH MpYCKOPEHHH, MO KOHTPOIKETECE £15g
OcHoBHa BiTHOCHA ITOXMOKa BU3HAYeHHA MPUCKOpPeHHA. % +1
SKOMY ITPOBOIHIHCA JOPOIKH1 TIportycksa 3aatHicTs, II 350
EKCIICPHMEHTAIbH1 JOCI1TKSHHA ¥
2 PHCyHOK IIPOTEKTOpPAa 3SHMOBHX IITHH Uyrausicts 1.5g. mV/g 740-860
¢ipmu Hankook Mozeni Winter I pike Py 555
THIopo3Mipy 175/70R13
5 IIym RMS (0.1 T~ 1 '), mVrms 47
g — J Heniriitsicrs, %F SO 50
£ =

Koeco 3 TiTHBOKO MHHOO
dipmu Hankook momeni

175/70R13

IpHCKOpeHb aBTOMOOiNs; 4 — GPS mpuiivay; 5 — nporpama s
peecTpanii i Bisyanisanii eKcIepHMeHTaNbHAX NaHHX

PostamyBaHHS Ta KpIIUIEHHSA TPHKOOPIMHATHOTO JIaTUNKA
TIHITHIX IPHCKOPEHb Y Oara’KHUKY JTETKOBOTO aBTOMOOLIS
Daewo Sens

T10710THO rOPH30HTATBEHOT
JiTSHKH JOPOTH, e
[IPOBOTETHCS
eKCIIepHMEHTAIbHI JOCTiKEeHHA

ITpormec peecTpallii OnepaTopoM CHTHATIB BT
TPHKOOP/INHATHIX JaTINKIB IPHCKOPEHHS IT1J 4ac
IPOBE/ICHHS EKCIIEPUMEHTATBHIIX J0CTIKEHb

. . . ; T pacdhixe sMiHH TPHCKOPEHHAA Bifl IMBHAKOCTI PO3TOHY
Ipadirm sMiHH DpHCcKOpeHHA Bim IMBHOKOCTI pO3STroOHY P [PE' D Hp q pl 3 FL THBEUIE P oy
apToMobUIE Daewoo Sens 1.3 opH pyei 3 pi3HEM THCKOM ¥ ABTOMODITA LJAEWO00 Sens 1,2 IIPH PYC1 3 PL3HUM THCROM ¥
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Beseinae KO CHIDE BI3OK 5 eHeKTpoanBOHOM B IIPOIIECi OPOKHIX BesninoTHMII KOMICHUI BI130K, 001aqHaHNUII CHIrOBiABaIOM, po3pobaeHuii y XHAJY,
B IIpoliecl JUHAMIYHUX BHIPOOYBaHb

1 — xopmyc Bi3ka; 2 — 670K aKyMYISITOPHUX OaTapeil; 3 — eleMeHTH cCHCTeMH
KepyBaHHA Ta CHCTeMH JKUBISHHS NPHBOJA Bi3Ka; 4 — TpH KOOPAUHATHI JaTIUKI
IIPUCKOPEHHS; 5 — HOYTOYK A7 peecTpallil pe3ylIbTaTiB BUMIPIOBAaHHS

1 — Tpu KOOpAMHATHI JaTIUKU IPHCKOPEHHS

Cuctema )KUBIEHHS, 010K aKyMyIATOPHUX OaTapell Ta cucTeMa AUCTAHIIHOTO 2 — HOYTOYK U1 peecTpallii pe3yabTaTiB BIMIPIOBAHHS
KepyBaHHS 0e3eKillaKHOTO KOJICHOTO Bi3Ka 3 eJeKTPOIIPHBOIOM
3 7 & o s 3

T'padix 3MIHHM DO3IOBKHIX MiHIHHIX IPUCKOPEHb Bi3Ka y daci
B IIpolleci onepamii 3 NpuOHpaHHS CHITY

L

/i l
1 — xopmyc Bi3Ka; 2 — 610K axymymnopmlx Oatapeil; 3 — elleMeHTH CHCTeMH
KepyBaHHS Ta CUCTEMH JKUBICHH: IIPUBOJA Bi3Ka; 4 — TpHU KOOPAUHATHHII JaTIHK
IIPUCKOPEHHS

rdafwrrric
[R1Of wyy RM
lf douvsRrR] [HU[ B

I'padix ?»1\‘1_1:{1{ IO3[I0BJKHIX JIIHIITHIX PUCKOPeHb Ta MO30BXHBOI J (1 [ s W ] ¢ r o( 1
TiHIIHOI IMBHIKOCTI Bi3Ka y 9aci B IIpoIleci po3roHy
Ta pyxy HaKaToOM J0 MOBHOI 3yIHHKI S °[ I el °[ 1 *I I w ]
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Tabnmua 1.2 — TexHiuHa xapaKTepUCTUKa NPUCTPOID
KepyeaHHA ENK-1030

LMKICES
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Arduino Uno (s)

¢ &Y dz

Is O to 'dfigds @ g 'OXxzteizd d3 ¢ 5 A dzj §
J B j tod BjdedlsOda'smdz’ w ¥ J dz

6)

Tabauys 1.2. — Xapaxmepucmuxu xowmpoaepa Arduino Uno

1 MispoxonTpoep = ATmega 328

2 PoGoua manpyra B 5

3 Hanpy B 7-12

4 Maxcmsaasanii CTpyM 0ZHOrO SA 10
BHEOZA

5 Flash-nax'ars KB 32

6 SRAM KB 2

3aranbHuii BUrnag mikpokoHTponepa Arduino Uno ta mogynsa Shield (a),
nig’egHanHAa mogyna Shield go Arduino Uno (6), 3’egHani mogyni Shield Ta

THMN CHCTEMM KEPYBEHHA

EnemenTtHa Baza

HYucno TeEXHONOTIYHMX KOMaHT,
Yucno kagpie nporpamm
MpucTpiit zabesneuye ceitosy
iHOWKALIH HOMEDE Kaapy
nporpamui

HYMCNOo KepOBaHMX NaHOK
MaHinynATopa

HYMCno NaHOoK, KEPOBEHMX Mo
LWAAXOBOMY MPHHLMMY

HYMCno NaHOoK, KEPOBEHMX Mo
WAAXOBOMY | MO YaCOBOMY
O3HaKax

Yucno micub 3yNMHOK Ha
KEpOBaHIN naHui

HYvcno nporpamyeanbHUX
BUTPMMOK dacy

[ianazoH perynieaHHA
nporpamyeanbHOl BUTDMMKKN
uacy

Yucno BMXOLOIE HEPYEAHHA
NaHKoW MmaHinynaTopa

Mporpama ana apayiHo

setup ()

IHTerpaneHi
miKpocxemu

7

no 165

no7

Big 0,24 ¢ po 0,48 ¢

integral = 0, prevErr = 0;

input, float setpoint,
int minOut, int maxOut)
err = setpoint - input;

integral constrain (integral + (float)err
D = (err - prevErr) / dt;

prevErr = err;

return constrain(err * kp + integral + D *

BHHOD,

* dt * ki, minOut,

kd, minOut, maxOut

maxCut) ;

Biam drywxuid F

cmcresm st

BuxinHuii ctan

Buan gywsuin F
Fy©
Fy0)

iepapxiv
cmeTen st

MOIeDHi3alle

06'eKTy MozepHizalii
(euroropneHHs I1P)

Cdzj SIsdolz dplsn st ks &t iz o ts GaB'L Dt § o s Wnjd sty digs(”

Buan gymxuin F

@
Aaurresoro
Wy

iepapxi

cncresn st
CraH 006'eKTy micis
MonepHizanii

(IIP micis MOIepHi3allii)

CrtaH 00'eKkTy nepen

(TTP micns eKCILTyaTallii)

Tadnuus 1 — CHcTeMHe dVHKIIOHATEHO-1epapXiTHe MOIeTOEaHES MogepHizami [TP 1ns dazosoro
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