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KomnbtoTepHas nporpamma «PC Crash» — ogHa M3 camblx pacnpoCTPaHEHHbIX U (PYHKLUMOHAMbBHBIX HA CErOaHSILUHMIA
A€eHb KOMNbIOTEPHBIX NPOrPaMM ANS aHanu3a U MOAENMPOBaHWS MeXaHWU3Ma JOPOXHO - TPAHCMOPTHbIX NPOUCLIECTBUIA
(OTN), cospatens koTopoit — aBcTpuickas dmpma Dr. Steffan Datentechnik Ges.m.b.H (DSD).

B nporpamme «PC Crash» Hawwmnu npuMeHeHWe HeCKOMNbKO MoZeneit pacyeTa CTONMKHOBEHWIA: Knaccuyeckas Mogenb
yaapa, a Takke bonee coBepLUEHHbIE — CUOBas M ceTyaTas Mogenu. BaxHbIM NpenmyLLecTBOM NporpaMMbl SBASETCS
BO3MOXHOCTb BECTM pacyeT napameTpoB ABWXEHUS aBTOTPAHCMOPTHBIX CPEACTB U ApYrux 0ObEKTOB B AMHAMMUKE — C
Y4eTOM AENCTBUTENbHBIX MX NapaMeTPOoB, a TakKe OKpYXaloLen cpeabl U ynpaBnsiowmx Bo3gencTanin. Kpome Toro, B
NporpamMme HaLLnW NpUMEHEHUE 1 KMHeMAaTUYeCckue Modynmu pacyeTta. PesynbTaTbl MOLENUPOBAHMS, MOMyYEHHbIE Npu
pabote ¢ nporpammon «PC Crash», moryT 6bITb NpeacTaBneHbl kak TEKCTOBbIE (Painbl, COAEPXaLine MCXOAHbIE U
pacyeTHble AaHHble, a Takke MoryT ObiTb BblBEEHbI B BUAe Auarpamm v Tabnuu. [ns Bu3yanu3auun BbIMOMHEHHOrO
MogenupoBanus cnyxat — 2D (Bua ceepxy Ha pabounit cton) n 3D aHumaLmm (NPOCTPaHCTBEHHbIN BUA). Kpome Toro,
BbINOMHEHHOE MOAENMPOBaHNE MOXHO NPUMOXKUTL K AKCNEPTHOMY 3aKIKOYEHMI0 B BIAE NPOEKTHOrO (hanna.

OB30P OCHOBHbIX ®YHKLMOHA/bHbIX BO3SMOXHOCTEM NPOrPAMMbI «PC-CRASH»

[MpeacTaBneHHbIN Hike NepeyeHb BO3MOXHOCTEN nporpaMmbl gaeT 063op no Bepcun «PC Crash 13.0.

O6wWwaa xapakTepucTuka nporpaMmmbl

- HenocpencTBeHHOE  NEPEKMIOYEHNE  Mexay
PasNnNYHbIMA  A3bIKOBBIMA  BEPCUSIMM  NPOrpaMMbl,  He
BbIX0AA U3 paboyero npoekTa.
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OTmeHa MpUMEHUTE

- Hanuuve «Explorer Toolbar» ans 6biCTpon 3arpyskum npoekToB, OOGBLEKTOB MOLENWUPOBAHMS, rpacuyeckux
1300paxeHunin cnocobom «nepeTalLy 1 0CTaBbY.

- ABTOMaTM4yeckoe COXpaHeHue paboynx MpOEeKTOB 4epe3 MPOMEXYTKM BPEMEHMW, YCTAHOBMEHHbIE
norb3oBaTenem.

- OyHKuMa Bo3BpaTa K nocnegHen gyHkumm, obecneymnsatowias fo 50 waros Hasag.

- Pabouvne npoekTbl MOryT BbITb COXpaHEHbI TakKe Ans NpUMeHeHUs Ha bonee cTapbix BEPCHSIX NPOrpamMMbl.

- BO3MOXHOCTb 3arpysks mapameTpoB TPaHCMOPTHbIX CPEACTB M3 MHTErpUpoBaHHOM 6a3bl AaHHbIX, KOTOpas
cHabxeHa coTorpacusmMu BHELLHEro BiAa, 4TO No3BonseT bonee TO4HO BbIGpaTh MCKOMOE TPAHCMOPTHOE CPEeACTBO.



ﬂ Baza gaHHbIx

Basa faHHbIx: N2 ATC Tun: WzobpameHre
DSD 2018 ~ Bee v |
MapameTpel noua<a:
Homep KBA (O00006-0035-433%X):
1o | 000N 2: | 0035 3 (433 Monck
Mapka
|Audi ~
Moaents
Moaens MowHocTe oA MpoMsBoAcTEa: 2
Q7 3.0 DI 176 kw 01.2009-12,2009
Q7 3.0TDI 176 kw 01.2010-12,2010
Q7 3.0 TDI 176 kw 01.2010-12,2010
Q7 3.0 DI 176 kW 01.2011-12.2011
Q7 3.0 TDI 150 kw 01.2011-12.2011 A
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Beixoa

- foctyn Yepes HTepHeT Kk 6a3e aaHHbIX «Recon Data», koTopas cogepxut doTtorpacum TPaHCMOPTHbIX CPEACTB
1 apyrux oBbekToB ¢ MacLLTabHOW NHEeNKon, nHdopmaumo no crash-tectam DSD v ap.
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- Bo3amoxHOCTb MCMONb30BaHNWS MacWwTabHbIX 13006paxeHnin aBTOTPAHCMOPTHLIX CpeacTB (Hanp., 6asa
MacwTabHblx K13obpaxeHnn  «Autoview»  (OMUMOHAmbHO)), 4TO  MO3BOMSIET  MPOMECCHOHANBHO  BBIMOMHATL
TPaconorM4eckme UCCNenoBaHns Ans CPaBHEHNS COOTBETCTBIS NOBPEXAEHWIA MO UX PACTIONOXEHNIO U pa3Mepam.
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- BoamoxHOCTE Mcnonb3oBaHua ansa Busyanusauum B copmate 3D macwTabHbIX NPOCTPAHCTBEHHBIX (hOpM

TPaHCNOPTHbIX CPEACTB U APYInX 00bekToB.

- CobcTBeHHas MHOFObeHKLI,I/IOHaJ'IbHaH YepTexHaa nporpamMmma, no3esondwwas co3daBatb rpa(bmquKMe

n3obpaxeHns NBoi CNOXHOCTH (Hanp., MacluTabHbIn YepTex cornacHo Cxembl A TI):
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- Bo3moxHOCTb MCMONb30BaTh WUMetoWMecs rpaduyeckne n306paxeHns CTaHLapTHbIX 3MEMEHTOB LOporu
(MpsIMOiA/ KPUBOMMHEHBIA Y4ACTOK AOPOTY, MEPEKPECTOK):

- BoamoxHOCTb 3arpyxatb 1 obpabatbiBath 6uTOBbIE N306paxeHns (BMP), Bkntovas B3auMHOE HamnoXeHune aTux
n3obpaxeHunin




- BoamoxHOCTb cO3aaBaTh NPOCTPaHCTBEHHbIE rpadmyeckne 0BbekTbl M6oro npoduns, SKCNOpPTMPOBaThL B
copmart Direct X ,DXF u VRML(*.WRL). Bo3MOXHOCTb MMMNOPTMPOBATL paHee CO3haHHble TpexMepHble rpaduyeckue
n3obpaxenus (popmat DXF nVRM L (*WRL))

- BoamoxHocTb 06paboTkM M MPUMEHEHUS| MpW  MOLENMPOBAHUW  CKaHWPOBAHHBIX MPOCTPAHCTBEHHbIX
MOBEPXHOCTE aBTOTPAHCTIOPTHBIX CPEACTB.

- BO3MOXHOCTb MCMONb30BaHNs NP MOAENMPOBaHAM NapaMeTpOB AOPOXHON MOBEPXHOCTW COrMacHO AaHHbIX,
MONYYEHHbIX NYTEM NPOCTPAHCTBEHHOIO CKaHMPOBaHUS (asc,xyz, rgh dhopmar).




MogenupoBaHue ABWKEHUA B AUHAMUKE

- OHOBPEMEHHO MOXHO MOAENMPOBATh ABIKEHWE A0 32 TPAHCMOPTHBLIX CPELCTB (OAMHOYHBIX aBTOMOGKNEN, B
TOM YNCTE — MHOTOOCHbIX, @ Takke aBTOMOGUNeN ¢ MpULENoM (C NOBOPOTHOI WM LEHTPANbHOM OCbIo, TOM YucHe — C
9KCLIEHTPUYHO  PaCrONOXEHHbIM  CLENHbIM YCTPOACTBOM) MM nonynpuuenom). MMeetcs Takke BO3MOXHOCTb
MOZENMpPOBaTb ABMXKEHWE TPAHCMOPTHbIX CPEACTB Ha r1bKo cLenke.

- [porpamma no3BonsieT MOAEnMPoBaTh ABWKEHWE B AMHAMUYECKOM PeXuMe, T.e. C Y4EeTOM NapameTpoB
XapakTepuUCTUK TPAHCMOPTHOTO CPeACTBa, MapameTpoB OMOPHON MOBEPXHOCTW (KO3MULMEHT CLENEHNs Konec ¢
[OPOroM, Y4nTbIBasH NOKarbHble MOBEPXHOCTU C UHbIM KOI(PMMLMEHTOM CLENMEHMs), OKpyxatLlein cpedbl (Hanp.,
npocunb NPUMAOPOXKHBIX CKIIOHOB; CUMa W HanpasneHe 60KOBOrO BETPA), a Takke yNpaBnstoLLyX BO3LENCTBIIM BOOUTENS
(MOBOPOT pyneBoro koneca, HaxaTe Ha neganu akcenepatopa 1 Topmoaa). Mpy 3ToM, NPy MOAENMPOBaHUM Pa3roHa 1
APYrvX OUHAMUYECKNX PEXMMOB OyayT yyTeHbl 4EMCTBUTENbHbIE XapaKTEPUCTUKW Kak ABUraTens, Tak U TpaHCMUCCun
asTomobuns. Mpu MoaenupoBaHUW npouecca TOPMOXEHUS MOTYT ObiTb YYTeHbl WHAMBMOYaNbHbIE. XapaKTEpPUCTUK
CLIENNEHNs 1 3aTOPMaXMBaHNS KaXOoro 13 kornec. Bo3MOXHOCTb MOAENMPOBAHUS ABVKEHWS TPAHCMOPTHbIX CPELCTB C
cuctemon ABS (Antilock Braking System) n ESP (Electronic Stability Program), a Takke cuctemoil aBTOMaTu4eckoro
TopmoxeHust (Brakingassistsystem — BAS) v cuctemoir agantusHoro kpyms-koHTpons (Adaptive Cruise Control — ACC).



Mopens soavTena
KuHeMaTWKa pyn.npusoa

Bo3a ylWHbIA noToK.

Mepen.uncna KM (Vmax, kmfu):
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Pastiepsi u sec 4 Mercedes-C V] M [Nm], P[kw] [)fitﬂﬂqnﬂnm a3, aeur. turbo v] e
Moasecka ABvraTtens 200 T 0 0
Harpyska Makcmown.: 1223 NC 5500 of. fin,
TopMO3HaA CUNa KONec 32 Marc. copocTs: W80 kmph 150
CuenHoe y-80 Matc, obopoTe: 8600 of. fMiH.:
BopMa Kysosa SbderTHsHoCTb: 100.0 1 o 120
MapaMeTpel CTONKHOBEHK Tun npueoRa Beaywwi 338 - a0 =
ESP Kopobka nepeaaq
K-s0 nepenas: [
40
Mepea.q4ncno MM 2,65
Mopens wiH




B nporpamme npuMeHsieTCs MaTemaTuueckas MOAENb BOAUTENs, NpefHasHayeHHas Ans obecneveHus
ABWXEHUS TPAHCMOPTHOTO CPEACTBA MO 3a[aHHON TpaekTopun (B 3aBUCMMOCTM MapameTpoB ero AsikeHus ATC,
XapaKTepuUCTUK OMOPHOM NOBEPXHOCTU U KPUTEPUEB MaTEMaTUYECKO MOAENM BOAUTENS).

/PI:J S8t /
PID, 1 sec 40,2 80 PIDY, 0.5 sec
40,2, 20 v 40 2 70
Fuzzy, 1 sec

Fuzzy, 0.7 sec

Defined path

W =40 kmdh
Iz steering angle = 20 deg
Max. steering speed = 20 degis

10



MogenupoBaHue ABWKEHUA B KWHEMATUKE

- ABTOMaTW3MPOBaHHbIN pacyeT CTaH4ApTHbIX MPOLECCOB ABWKEHUS («peakuus — TOPMOXEHUe», «pasroH —
peakumsi — TOPMOXeHWe ap.)

; Kunematnyeckni pacyer X

[1audna- | @ [2emwand- ~| @
[Peam.umfropﬂ. '] [Pasr‘ﬁopﬂ. ']

Wva: 60 kmh vl 0 kmjh

#tr: 1 5 aa: 2 mfs?

[#]t: 0.3 5 tr: 1 sec

Wlab: 7.4  mfs? : 0.3 sec

[ the 079 |s ab: 7.4 mfs? E]
[] sz 10 m st 20 m

[Fs: 3L5 (m vi: 0 km/h

[Fva: 34.91 | kmfh
vmax: 50 kmjh [TJvmax: | 300 | kmjh

3 0 5
o L [ en ®E
v o o km/h [T Touxa korraxTa
EEs: [0 o /b
5 0 0 m DPacqu M3 cxemol ATT
a: 0 0 mys2 AKTyanmsmnosaTb
60.0 56.0 34.9 km/h -
7.40 mfs
2.09 1.00 0,30 0.79 5
31,50 16.67 4.83 10.00 m
11,15 0.62 53.01 37.85 m/fs?, s, km/, m
50.00  0.00  (dt0.00s) km/h
w0, vr, vl vb, vl 0.0 206 278 238 0.0 kmfh -
aa, ab: 200 7.40 m/fs?
t, ta, r, 4, the 505 28 100 030 0.89 B
s, 83, sf, €, sbe 20,00 818 672 215 295 m

- PacyeT npon3BonbHOMO ABMKEHWS B KMHEMATUKE C (huKcauMen napameTpoB ABWKEHUS MO 3adaHHbIM (hasam
ABKEHNS

B Npuknaansie pacuers ? x
w-5-t MPMKNaAHEIE PACYETEl  KPHTMHECKaR (KOPOCTe Ha nosopoTe  Ofron  Mewexon  OTGpoc newexona
1 MANTGX 18 v Pacuer Awnarpantel |a§‘ [l asTom. pacuet . "
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wi0: a: At Bs; vl
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w0z a: At As: vl
B ot olmh  Boee  [@00: Buln Belen
sl [F22i]m [20 |s  Oteos
w0z a: At As: vl
Elr B on  BENes  @EEe (06 [@e]en
B [Zals [E8]): Ot
wi0: a: at As: vl
B o Gilon  ESee (6] [25]n EElen
= o0 |n [o2 s ®uo:
v
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- ABTOMATM3MPOBAHHbI PacyYeT TEXHUYECKON BO3MOXHOCTH M36exaTh Hae3da Ha neLlexoga.
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E MpuknagHeie pacyetsl ? *

v-s-t TMpuKnagHee pacdeTel  KpWTHMYECKaA CKopoCcTe Ha nosopoTe  Obrod  Mewexoa  OtHpoc newexona

ATC: Mewexon: vivb. vk, ve: 804 777 463 00 kmh 2
1 VW-GolfAd ~ 2 PEDESTRI ~ dvk: 22 km/h
sr,ss,sb,sK-E: 179 44 200 100 m
vE: 1} km/A Kpakmop: |07 sR-K: 422 m
tr.ts tb,tR-K: 08 02 12 22 sec
am: 75 mse? sF1: vF tR-K): 813 km/h
N . sF R-K: a0 m
sBE Em sFZ svzul, tvzul: 253 28 m, sec
sK-E: 10 m vF: dsvzm: -16.9 m
dtF: 07 seC
tr: 0.8 seC sAK, tAK: 744 36 m, sec
avr, avz, vkth: 696 71.2 177 km/h
ts: 0.2 SEC
W OOMYyCT.: Ekmﬁh
acrt. : Lwarpamme

- Pacver paccTosaHuA 0T6p008 newiexona ot CKOPoCTu npn Haesae

250m 200m 160m 10.0m
T
Hae32 ma newexoaa - MeToa orpariucHiii (2] = J -
apaers [ Orparameran | Drarpammas]|
[EE— Jameanenne ATC. Lier
x 20 m amn 500 mes () 10.0 km/h
y. 05 m amac 7.00 m/s?
16.0 km/h
Orofpasums amarpary Mpeaenl ckopocTy ana
v 15 imh 20.0 ki
vmac 35 kh
(0089 25.0 kmih
I R —
vmn [40 | kk
v [30 ke 30.0 km/h
Bicycle rder
35.0 km/h
[F] OmoBpasums mrarparmy Mpesenl ckopocm ns
vmin [40 | kh 39.6 km/h
wmax [£0 | kmh 40.0 km/h
Tokanusauna 0ckonkos cTexna o
[] Orobpasume mrarparry 45.0 kmih
Mepesint ockonok: [100 | m S
Tocneasi ockonek: 0.0 m =1 50.0 km/h
52.2 km/h
et 56.0 kmih
80.0 km/h




- PacyeT OTHOCUTENbHOWM CKOPOCTM aBTOTPAHCMOPTHBLIX CPEACTB MO Criefdam OT LUMH, 0Bpa3oBaBLUMMCS Ha
GOKOBOW NOBEPXHOCTY Ky30Ba

) PacueT no cieaam KOHTaKTa Konec ? =
: BMP DXF Bua YcraHoeku
e A e
[/] oTofipasiTs Tonbko cneasi Ha Kysose . E
[~ onepexatoutee ATC
CKOpOCTb: 90 | kmh MpepsaTs
AvaveTp wuHbl: 0.55 m
[AuvamMeTp aucka: 0.356 m
pagvansH.komnenc. 0[5 m
- Cn
Aedopmawms 0 =i m o6
Yucno:
OTHOLEHWE CKOPOCTEN: - i [Q
[
-~ onepexaeroe ATC | paccrostue:
~ 0.02 ¥ m
CKopoCTb: 60 |5 kmh
s () ropusoHT,
AvameTp wuHbl: 0i 596 m @ paavan.
[AunameTp ancka: 0.356 m () TaHreHu,
Dedopraiys 0 EHm Uger:
HauanbH.yron: 23.5 3| [9] [i]
KoHeur.yron: 84.4 5 [9] i E]
PaccTostme: 0 Bm
MosepHyTs BMP: 0.6 i
Pactp: 0.25 m 4 i:! *
O—0—®
\ V.

MopenupoBaHue U pacyeT CTONKHOBEHUN

B nporpamme 3ageiicTBoBaHbl 3 MOAENM NPSIMOTO (4MHAMUYECKOr0) pacyeTa CTONKHOBEHUIA:
- Knaccnyeckas Mogenb

- CUNoBas Mogenb

- CeToYHas Moferb

Hanbonee pacnpocTpaHeHHbIM MOAXOZOM MpU  aHann3e CTONKHOBEHUA SIBMSIETCS  MCMONb30BaHWE
KNacCM4eckol MOZIENM CTOMKHOBEHWS, KOTOPasi, HECMOTPS Ha MHOT e YNPOLLEHWs, NO3BOMNSET NOMYYUTb JOCTATO4HO
TOYHble pe3ynbTaTbl. ECM Npouecc CTONKHOBEHMSI AOMKEH paccMaTpuBaThCst BO BPEMEHM, TO Torda HeobXxoammo
NPYMEHSITL MaTeMaTUYeCKIe MOAENM yaapa, NOCTPOEHHbIE Ha MCMOMb30BaHNM XKeCTKOCTU AehOpPMUPYEMbIX CTPYKTYP
coyfapsitoLmxcs 0GbEKTOB, 1 TOraa NPUMEHSIETCS cUNoBast Moaerb. Ecn xe Heobxoaumo paccunTaTh AechopmaLim
CTONKHYBLUMXCS OGBEKTOB, MPUMEHSIETCS CETOYHAS MOAENb.

MpsMOil pacyeT CTONKHOBEHWI NS KNAacCUYeCKO MOAENN MOXET OCYLLECTBNATLCSA Kak B MaHyasbHOM (py4HOM),
Tak ¥ B aBTOMATUYECKOM pexuMe (451 CUIOBOM U CETOYHON MOZenen — TOMbKO B aBTOMAaTUYecKoM pexume). Mpu
MCMONb30BaHUN aBTOMATUYECKOTO PeXMa NPOUCXOAUT MAEHTUMKALMS yaapa/koHTakTa B 3aBMCUMOCTM OT 3a4aHHOM0
BPEMEHW B3aUMHOTO BHEAPEHNS KOHTAKTUPYIOLLMX Ten.

OCHOBHbIMM KpUTEPUSIMU 2AEKBATHOCTM BbIMOMHEHHOIO MOAENMPOBaHUS SBASETCA COOTBETCTBME:

1. CooTBETCTBME NOSYYEHHBIX MYTEM MOAENMPOBAHUS KOHEYHbIX NOMOXEHWUA aBTOTPAHCMOPTHBLIX CPEACTB UX
NOMOXEHNAIM, BOCCTAHOBINEHHBIM Ha OCHOBE AaHHbIX Cxembl [T 1 (hoTOCHNMKOB.

2. CooTBETCTBME pacyeTHbIX TPAEKTOPWUIA OBUKEHWS aBTOTPAHCMOPTHBIX CPEACTB COOTBETCTBYIOLMM CriedaM,
obpa3sosaslummcs Ha mecte ATI.

3. CooTBETCTBUE UCXOAHOM U PACYETHON HTEHCUBHOCTM NOBPEXAEHUI aBTOMOBUNEN.
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Zlo yaapa: e —
CropocT 56 59
L] L | »
Hanpas. [9): 6.21 90.57
Omega [rpan/s]:  0.00 0.00
@POI[T: 207 B 916 [+
Mocne yaapa:
CxopocTs 48.21 36.82
Hanpas. [7): 19.68 73.72
Delta-v [kmn]: ~ 24.55 26.05
Omega [rpaas]: -362.15 -214.20
Aeopm. fem] 27 2%
Sneprus aed. [kI]: 40.1 39.5
EES [km/h]
@ 010 (@ 083
Odeltav: (4 [~ o) (ist: 11.90)
@k 02 [ Toerwe: 0.6 |2
Koopauiare! [m]: Yaap -
[ Touxa xonrata
Yaap
Ne: [ 1
CHI3
[] AsTom.pac

i

b
Cet—d

3apavy noucka onTUManbHbIX PELIeHMIA B 3HAYUTENBbHOM Mepe 0bnerdaeT MHTErpupoBaHHbIA B Mporpammy
ONTUMU3ATOP, KOTOPLIN MO3BONSET B aBTOMaTUYECKOM PEXUME OCYLLECTBNATL MOUCK ONTUMANbHBIX PELLEHUA MO MHOTUM
KpuTepuam  (CKOPOCTM U HanpaBneHus [OBWXeHUs HemocpedctBeHHo nepen [T, 3HaveHus onpesensoLymx
CTOMKHOBEHWEe napameTpoB W [Ap.). TakoW CyWeCTBEHHON (yHKUMWM (MpUMEHeHWe onTummusatopa And noucka
ONTUMANBHOrO PELLEHNS) HE UMEET HU OfHa U3 NPUMEHSIEMbIX Ana aHanu3a AT KOMMbTEPHBIX NPOrpamM.

[ — [=a/@] w8 ]
i [warpaumsl  Omyum  Meworats  Okro
Ad A0 @ EBRAN S RED RN a0 od Al
Cropoctit
X Onrumusatop cromkHoseHul [2 = | + i1 -ERaluatign - Ford-Sierra gturenhe|
2 -2 -Evaluation - Mitsubishi-Lancer - A
Ormimtsatop | Mapametpel | Mpotokon i .
' 3 i T —
OnTUHAsaLIR . e .
[7] Crop. npH coyaaperim * + ATC: 1FoRDSI v |[2 Mosuer v
[¥] Konraxrrias Touca .t o ynapa: — —
[[] Koopa Z uenTpa yaapa . ot s CropocTs 51 58
[7] NnockocTs KoHTakTa 8+ +3 « = P = 3
£ Hanpasn.nepea cronk. Hanpas. [7: .21 50,57
g Nonosesua ATC Omega [rpaa/sl:  0.00 0.00
] Kosddb. soccTamosneris - -
= Waregigaitiok oy oy ma
15 20 25 30 35 40 45 50 55 60 Nocne yaapa:
CKOpOCTH. 5L.00 58.00
=t Hanpas. [7: .21 90.57
(=] 5 Delta-v fmihi: = -
Omega [rpaa/s] 0.00 0.00
Aedopm. fem] 2% %
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OueHka 1 pacyeT 3Heprun gechopmauum

OueHka aHeprum aecopmaLv ABNSETCH OAHUM 13 OCHOBHBIX KIHOYEBbIX MOMEHTOB MpW aHanM3e CTONKHOBEHMWI.
[ns 3aToro B nporpamme UMEIOTCS CNeayHoLLMe BO3MOXHOCTH:

- pacyeT npu nomowm mogynst «Crash 3»;

- aBTOMATM3MPOBAHHbII pacyeT, Ucronbays oTorpadun NOBPEXAEHNI aBTOMOBUNS;

- CpaBHUTENbHAA OLEHKa, UCNOonb3ys VIHTerI/IpOBaHHbIVI B nporpammy Katanor.

Mogynb «Crash 3» npegHasHadeH 4ns pacyeta 3HepreTU4ecKkoro akBuBaneHTa nospexaeHun EES no sennunHe
AedopmaLy, ¢ BO3MOXHOCTBIO UCnonb3oBaHus 6a3bl 4aHHbIX NHTSA. Mpu aTom, BennumrHa n o6bem aecopmauyym 6yayt
paccunTaHbl aBTOMAaTMYecKW, KOrAa Monb3oBaTeNb ONMPEeAenuT Ha MacluTabHOW NpoeKuMr aBTOMOOMAS NUHMIO

0CTaTOYHON AedopmaLmm.
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Pacuer Crash 3 EBS == Pacuer Crash 3 EBS =
Basa aartes NHTSA | Dewopwaus | EBS Basa aavsenx NHTSA | Tpopmauyn | EBS
1 i F ~] (INFNTI ] [ DeyrosaTC
[ J I 1 Infinti-F -
No. Te.. Mske Mo. Yesr BodyStyie Mas.. Wh.. len. Wi. CO.. S. PD.. Cl.. +
62881 6288 INFINITI EX35 2008 STATIONWAGON 20290 2757 4598 1780 1341 565 00 0537
63161 6316 INFINITI EX35 2008 STATIONWAGON 20180 2800 4622 1774 1343 560 00 0330 ERgo |2 Ea e
29592 4959 INFINITI Fx35 2004 UTIITYVEHICLE 22070 2854 4798 1890 1430 00 2570 0.000|_ m : kmh
43601 496D INFINITI FX35 2004 UTILTYVEHICLE 21980 2850 4750 1925 1426 566 00 0.3
56651 5665 INFINITI FX35 2006 UTILTYVEWICLE 22100 2861 4770 1885 2866 563 00 0514
58332 5693 INFINIT FX35 2007 UTILTYVEHICLE 21110 2858 4810 1875 1404 00 2970 0.101L anp. yaapa fot 45 o 45rp.) 5 .20 deg
16161 1616 INFINITI G20 1991 FOURDOORSEDAN 14700 2527 4440 1633 1053 475 00 0312
62412 6241 INFINIT G35 2008 FOURDOORSEDAN 18230 2847 4750 1745 1415 00 2970 0.040 3Heprita nehopMaLym Ed: 83288 J
6221 €242 INFINIT G35 2002 FOURDOORSEDAN 12220 2850 4733 1750 1442 560 00 0235
20021 2002 INFINITI J30 1583 FOURDOORSEDAN 18540 2760 4865 1770 1270 53 00 0505 .
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hitpy//wwon ncac gwu edu ial 6 oame 2
Wz noBpexaeHnn I 315 m [
Beo HonbiT ATC w2031 kg PR T w o= Ly - I
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n= n= = Came @ Kostq. soccTaHosn ki 01
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s oo izs o o e =T n ©) Pasrinua cxopoctei v 346 kmhm
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HaunHsist ¢ Bepcun nporpammbl 13.0 MMeeTCs BOIMOXHOCTb BECTI aBTOMATU3MPOBAHHBIN PacyeT SHEPreTUYECKOro SKBUBAMNEHTA

nospexaeHuit EES, ncnonbays hotorpacn noBpexaeHui aBTomobuns:

Bezeichnung

P02_001jog

Probability [%6]

EES-Estimation (EES-CNN)
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340 A4 4550
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Bezechnung
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OueHnuTb 3Hepruio AeopMaLn MOXHO Takke CPaBHUTENbHbLIM NyTeM, BOCMOSb30BABLUMCL MHTEMPUPOBAHHBIM B
nporpammy katanorom EES.

Min/Max 15-55 9-40 km/h|
Average 307 232 km/h
Median 825 225 km/h|
Standard deviation 9.0 6.4 km/h|
Def-Energy Median 50.1 344 kJ
Sigma/Median Energy ratio| 63 65 %
Quality indicator @ O

Distribution

0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90

Kpome TOro, Kak [OMOMHWTENbHBIN MOAYNb B MpOrpaMMe OMUMOHANbHO MOXeT ObiTb YCTaHOBMEH kaTtaror Ans
BM3yanbHOW/CpaBHUTENBHO OLeHKM noBpexaeHunit — “EES Katalog Dr.Melegh”:
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MogenupoBaHue ¢ UICNONbL30BAaHUEM MHOTOMACCOBbLIX CUCTEM

B nporpavmme 1MeeTcsi BO3MOXHOCTb MPUMEHEHUSI MHOTOMacCOoBbIX Mofeneil. MHOroMaccoBble CUCTEMbI COCTOST M3
OTAENbHbIX TEN, COEMMHEHHbBIX MEXAY COBOI Yepes LapHUPbI /UMK Ny NOMOLLM YRIPYTUX 1 AEMNCUPYIOLLMX SNEMEHTOB.
TUNKYHbIE NPUMEPBI MHOTOMACCOBbIX CUCTEM — NELLEXO0/bI, TACCAXMPbI, ABYXKONECHbIE TPAHCMOPTHbIE CPEACTRa.
AHanu3 Haesna Ha nelexoda ¢ MCNomnb3oBaHeM MHOrOMaCCOBOM MOZENM MELIEXOA0B MO3BONSET He TOMbKO
OLiEHNBATL CKOPOCTb NPW HAe3fe, HO 1 MO3BONSET pellaTh 3agaun cynebHon MeaakenepTuabl. 3adaun kak cyaeGHom
MEKCIIepTH3bl, Tak M KPUMMHAMMCTUYECKOTO WCCMEAOBAHMS (Hanp., YCTAHOBMEHWE NMYHOCTYW, KOTopasi ynpaBnsi
aBTOMOOWMEM) BO MHOTUX Cryyasix NO3BONSIET peLlaTh MOAENMPOBAHME [BUKEHS NACCAXMPOB B CANOHe aBTOMOOUNS.
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- MogenupoBaHie ABMKEHUS TPAHCMIOPTHbIX CPELCTB NPY NEPEBO3ke MOLBUKHOMO (HE3aKPENNEHHOrO rpy3a), bo npu
HapyLLEHUM KpenneHus rpysa.
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MpencraBneHne pe3ynLTaToB MOAENUPOBAHUSA

[ng suayanusauun mexanuama AT MOryT NPUMEHATBCS:

- reHepupyeMble NPOrpamMmon rpaduku U TEKCTOBbIE (haiinbl ¢ HABOPOM NapaMeTpPOB ABMKEHUS;

- aHUMaLmm B npoekuyn ceepxy (2D) n npocTpaHCTBEHHbIE aHuMaLmu (3D) 13 Nto6or ToukM HabnoaeHus, Nnpuiem
3Ta TouKa MOXET ObITb NOABWKHON, CBA3AHHOM C ABIKEHWEM Ntoboro obbekTa (B TOM Yncne — BUG C MeCTa BOAUTENS).
Kpome Toro, Ans aToil Lenn MoryT NPUMEHATLCS ABWKYLLMECS (AHUMALMOHHbIE) MOLENM NELIEXOM0B.

 ®aiin MsmenuTs  YcTaHoBKM

1 AUDLAZ

Menu Bar -

Qaiin  WsMenuTe | YCTaHOBKK
1.CTONKHOBEHUE F—

Dasa

ATC: 1 AUDFAZ 2 B Co
BoguTens: ¥ | TapaMeTpbi CTONKHOBEHMSA
t1s] 0.00 0.00 AOuramika ATC
Ckop.nepea ctonk. [km/h]: 53.00 41.00 PesynoTaTel
Ckop.nocne ctonk. [km/h]: 33.72 33.83 <
Wsmerenne ckopecTi dv [kmvh] 26.35 23.33 WabnoH...
Benuunxa geopmanin [m] © 0.23 Consresme opiera;
EES [knvh] : 2778
»KectkocTe [kN/m]: 14733

KeadpuunenT BoCCTaHOBNEHUS K |
PasH.ckop.ueHTpa yaapa [kmvh]:
Keadd.TpeHu:
Koopaunara X
Keoopaunara Y
Keopauxata Z [m]
Yron KOHT.NNOCKOCTI NpK CKONb3RWEM yaape [] :
Yron 2 KOHT.NNOCKOCTH NpK CKONb3RWEM yaape [st]:
Benuunta 3Heprun gegopmaumi [Jj

3nauenue ygapHore umnynsca [Ns]

Hanpaenenue ygapHero umnynsca [°]:
Hanpasnesxue ygapHoere umnynsca no sepTukany [deg]:  -0.02

Mneyo yaapxore umnyneca (SHA) [m] : 0.81 0.92
Yron HanpasneHua yaapHoro umnynsca (RHO) [ : 147.92 -1243%
MokazaTens GEV : 0.85 0.85
2 [iwarpammbi- Paccronnme - BpeMs =10f x|
| Quarpamsl | Onwm  MeuataTs  OkHo
! ATC > PaccTosHue- ckopocTs
J MHOrOMaCCOBsIE CHCTENS! » B Paccrosime -mpens
" spems : Audi-Ad 1.9 - BMW-325td - 2/C (E36),
1 ONTUMU3ETOP CTONKHOBEHMI » PaccTosHue -BpeMs-CKopocTb
2‘ Owarpamms Madymo®... Hanpasnsrowit yron (PSI)
" 3KCropT auarpamM... Yrnosas CKOPOCTb NOBOPOTa
3‘ Cexcopsl ‘¥ron nosopoTa pyns
1.20 TopMo3HbIe cinb
KosdduenT Tperus
1.80 BepTHKaNbHBIE HArPY3KM KONEC
1.40 Boxossie cunsl Konec
MpoaonsHbie cinbl Konec kN
1.20 Yexoperus
1.00 ¥ron Bokosoro Kpera
Yrnosas cKopocTs GOKOBOro KpeHa
3.80 Vron npoAcnsHOro Kpera
160 ¥Yrnosas cKopocTs NPOAONSHOTO KPeHa
CTeneHs NPOCKanb36IBaHIA KONECa
.40 YrnoBas CKOpOCTs KOneca
3.20 Cunbl B CLENHOM YCTPOICTEE
EES [m]
1 2 Snepria 3 6 7 8 9 10 1

- B okHe 3D (ans sepcum Expert);
- BO3MOXHOCTb NPUMEHUTL (IUKCUPOBAHHOE U NOABWXHOE MOMOXEHNe TOUKN HabniogeHus.

- MeHepauus auumauym 3D, nnbo nocnenoBaTeNbHOCTM OTAENBHBIX KagpoB.
- BO3MOXHOCTb NPUMEHEHNS B aHUMaLMM ABKYLLMXCS 06BEKTOB (Hanp., NELIEX0A0B).
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