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IHOOPMATHUBHICTSB EJIEMEHTIB 1OPOKHBOI'O CEPEJIOBHUIIA

Posensioaemovcs asmomobinbha 0opoea ma npuieiuii RPUOOPOICHIT NPOCMIP K 06 €OHAHe DOPOICHE cepedosulye.
Jlopooicne cepedosuye npedcmasnene sk negua ingopmayiina cucmema. Haeooumvcss memoouxa mMiHimizayii yynkyionany
iHghopmamusHocmi 3 8paxy8aHHAM WINLHOCMI eleMeHmie OOPOHNCHLO20 Cepedosuwd, MiCYs pO3MAULY8AHHA A8MOMODINA,
MOMEHNY 4acy ma WeuOKOCmi pyxy.

Kuarouosi cnoBa: asmomobinena oopoza, dopooiche cepedosuiye, inghopmayitina cucmema, WinbHicms elemMeHmis.

M.B.KoHbIk .
HH®OPMATHUBHOCTDB 2JIEMEHTOB JJOPOXHOU CPE/bI

Paccmampusaemest asmomodunvbhas 0opo2a u npuiezarujee RPUOOPONCHOE NPOCMPAHCINEO KAK eOUHAsL OOPONCHAS
cpeda. [Hoposcnas cpeda paccmampueaemcs Kax Hekas ungopmayuonnas cucmema. Haeooumes memoouxa muHumusayuu
(DyHKYUOHANA UHPOPMAMUBHOCU € YUEMOM NJIOMHOCMU JJIeMEHMO8 OO0PONCHOU CPedbl, MeCma PACNnOIONCCHUSL
ABMOMOOUNSA, BDEMEHU U CKOPOCTU OBUICEHUSL.

KnrwoueBble cli0Ba: asmomobunibas 00poaa, 00poXiCHAsL cpedd, UHPOPMAYUOHHASL CUCMeEMA, NIOMHOCHb
9/1eMEHMO8.

M.Konyk
INFORMATION CONTENT OF ROAD’S ENVIRONMENT ELEMENTS

Road environment is an optical corridor along the entire length of the road, which includes the actual road and
the adjacent roadside space that gets into the driver's peripheral field of vision. Elements of road environment are the
information points that can be major and minor. The driver sees everything as a whole, focusing on the most important
elements for the movement on this part of the road, so you need to solve the problem of minimizing the functional
information content, taking into account the density of the elements of the road environment. Such optimization of the
environment in the "driver - vehicle - road - environment' system is a part of solving the road safety problem.

The road and adjacent roadside space are considered as combined road environment. Road environment is
presented as a kind of information system. The article gives the method of minimizing the functional information content,
taking into account the density of the elements of the road environment, vehicle location, time and speed.

The density of the elements of the road environment as spatial variable along the length of architecture and
landscape forms is the objective characteristic of road environment. The density of the elements as a variable can be
corrected within the roadbed (the presence of an axial partitioning, boundary marking, fenced roadsides, etc.) and by the
adjacent landscape elements (parameters that characterize buildings, vegetation, elements of engineering maintenance,
etc.) It depends on the time and place of vehicle movement and can be defined by the above formula, solving the task of
optimal traffic control environment as spatial system with given distributed parameters, described by a parabolic equation.

Key words: motorway, road environment, information system, density of elements.

IlocTanoBka mpodsemu. [[opoxKHE cepefOBHINE — € ONTHYHWUN KOPHUIOP IO BCil JTOBXKHHI
JOpOTH, B MEXI SKOrO BXOJHWTh BJIaCHE J0pora Ta MNpWIErauid JaHamadT, SKUH momajgae B
nepedipiiine nose 30py Bojis. EneMeHTH TOpOXHBOTrO cepeIoBHIla € iHhOpMAI[ITHUMU TOUYKAMH, SIKi
MOXYTh OyTH TOJIOBHUMH Ta JPyropsaHUMH. Bojiii cipuiiMae Bce B 1JIOMy, aKIIEHTYIOUH yBary Ha
HAWOUTBII BaXJIMBHUX €NEMEHTax IJIs TMpoIecy pyxy Ha NaHii MUISHII JOpOTH, TOMY HEOOXiJIHO
BUPILITYBaTH 33jauy MiHiMi3amii GyHKIiOHaTY 1HQOPMATHBHOCTI 3 BpaXyBaHHSM IIIBHOCTI €JIEMEHTIB
JIOPOXKHBOTO CepeioBuIna. Taka ONTHMI3allis CEPEeIOBHINA B CUCTEMI «BOJIIM — aBTOMOOLIb — Jopora -
CEepEeIOBUILEY € CKIaJOBOIO BUPIIEHHS TPoOiIeM Oe3NeKu pyxy.

AHani3 pocuimkens i myOmikamiii. AHani3 AOCHIKEHb 1 MyOJiKamiii 1o JaHiid TeMaTHII
CBIUUTH, IO 3amoyarkoBaHi y 80-x pokax HOCHIIKEHHS Mo Iiii mpobmemarumi[l, 7, 10, 5],
MOTIMOIIOBAIUCH Ta PO3IMIMPIOBATIMCH MO Mipi PO3YMiHHSI TPSMOIO BIUIMBY Ha BOJISl JIOPOXKHBOTO
CepeloBHINA i aKTyaJ bHOCTI pobuiem Oe3neku pyxy[8, 9, 11].

HeBupimeni panime yvacTuHM 3arajbHoi mnpoOJjemMu. JlopokHE cepedoBHIIE €
iHQOpMAaIlIHHOIO CHUCTEMOIO. ParlioHasibHA OpraHisaiis JOPOKHBOI'O CEpeloBHINa, TOOTO il
OIITHMI3allisl, MMOJsrac B BU3HAYCHHI KiJIBKOCTI 1H(OPMAIiHIX eneMeHTIB (x) Ha nursHui goporu (1),
HOPMYBaHHI IX IapaMeTpiB 1 BH3HAUYEHHI MICIb PO3TAaIlyBaHHS MO JOBXHHI apXiTEeKTYpHO-
nanmmadTHOro OaceiHy jopord. Metoanka pilleHHs i€l 3a1avi NUIIXOM MiHiMi3amii (QyHKIIOHATY
1H(pOPMATUBHOCTI JIOPOKHBOTO CEPEIOBHIIIA HaBeieHa B poOOTi[3]. Aje Ha iHPOPMATUBHICTD TUISTHKH
JOPOTH JOBXHHOIO 0<x</BIUIMBa€ HE TINbKH KUIBKICTh iHQOpMAIIfHUX €JNEeMEHTIB Ta iX
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napaMeTpiB, ane i IUIbHICTh KOHIIEHTpalil iHpopMaIliifHuX enemMeHTiB f(x,¢), sIKa € HePiBHOMIPHOIO
1 Oyze 3anekaTd Bif MiCIl pO3TalryBaHHS (X) aBTOMOOUIS MO MOBXKWHI AUISHKA HOpOTH ((paKTHIHO
TO € Micue 30HH ¢ikcamii yBaru Bogis), Ta MOMeHTY 4acy (1) pyxy aBTOMOOLISA, IO 3MIHIOETHCS B
inTepBani 0 </ <7 Tpu WBHAKOCTI pyxy (V).

Meta apocaimkeHHsi. MeTOl0 JOCHIKEHHS € TIOUIYK B3a€MO3B’S3KY KUIBKOCTI €JIEMEHTIB
JOPOKHBOTO CEPEIOBUIIA TA XaPAKTEPUCTUKH JAOPOKHHOTO CEPEAOBUILA IO JOBXKHHI apXiTEKTYPHO —
nmanamadTHOTO OacerHy.

OcHOBHUI 3MiCT i pe3yIbTaTH J0CHiIKeHHA. 3 BpaxyBaHHsIM MIUTBHOCTI KOHIIEHTpAIil BUpa3
¢yHKUiOHATY 1H)OPMATHBHOCTI IOPOKHBOTO CEPEAOBHILA MOXKHA 3aMUCaTH

I
(. /) =V (e, f) = ()] el )
0
ae V(x,t,u,f) e pinreHHsIM piBHSIHHS
2
P2 O fxn, (u0)€0 (2)
ot o2
[pU IPAaHUYHUX Ta MIOYATKOBHX YMOBaX sK B po6oTi [3]
ov
ax=0=0,0<t£]’, (3)
ov
— | o= V(@) —v(,0), 0<t<T, (4)
ox
Vo= 0(x),, 0<x <1, (5)

ne: @, I, v, T - 3ajani BeMYHHH, WO OLtbLIE 0;

as<u(t)<b, 0<t<T, (6)
Ie: a, b - BiIOMI 4KciIa TPAaHUYHUX 3HAYCHb.
Yupasniaas f = f(x,t) € [,(Q) Take, Mo

g|f(x,t)|2 dxdt < D? 7)

D>0 - 3amane uymco.

[Mpupomennst QyHKIioHATYy iHGOPMATHBHOCTI JIOPOKHBOTO CEPENIOBHINA 3 BpPaXyBaHHSIM
IIUTBHOCTI KOHIeHTpatii iHGopMamitaux eneMeHTiB (1) 3amumerbes Al = I(u+Au, f+A)—I(u, f),
a0o0 y BUTIISAII

Al = ?azvy/(l, tou, YAu(t)dt + [[ w(x,tu, A (x,t)dxdt + R, (8)
0 o

[
JIe R= f|Av(x,T)| 2ax, Av(x,t) =v(x,tu+Au, f+AF)—v(xtu, f).
0

st ocratounoro wieHa R piBHsHHS (8) MOKHA JOBECTH (OITyCKAETHCS JJIsl CKOPOUEHHS), IO €
BIPHOIO OIliHKa
T 2
IR <y J|Au(n)| di+C, J[|Af (x| dxdr 9)
0 0

ne Cy, C; — TOCTIiWHI, 10 OUTBINE HYJIS 1 sIKi HE 3aJIe)KaTh BiJl BUOOPY Au,Af .

3 omiHky (9) BUXOIUTH, IIO TIEPIIi JIBi CKIaIOBI B BUpasi (8) MpeacTaBisifoTh cOO0K0 TOJIOBHY
JiHIMHY YacTHHY OpUPOCTY (YHKUIOHANY i1H(QOPMATHBHOCTI JOPOXKHBOTO cepefoBuina. Skiio
Mo3HAUNTH Napy QyHKIN (u(z), f(x,2))=U Ta BBECTH CKaISApHHIA T0OYyTOK ABOX map U; =(uy, f]) Ta

T
U, =(up, f,) HACTYmHUM 4YHHOM < ULU; >p= [u)(tuy ()dt + [ f; (x,0)f2(x,t)dxdt , TO OIEPAKUMO
0 0

rinebepToBuil  iHpopMmaniiinuii  mpoctip map U =(u,f)e L [0,T]xL,(Q)=H 3 HOpPMOIO
r 2 1
[0],, = Ju)] de+ | f(eof dwd)? . Brenemo nosnauenns
0 0
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I'u, f) = {asz(l,t,u, v tu, f)}e H (10)
®opmyna (10) € Bupazom rpagienTta GyHKIiOHATY iHGOPMATHBHOCTI JOPOKHBOTO CEPEIOBHUIIIA,
OpUYOMY TIeplia KOMIIOHEHTa Mapd TYT € aHaJoroM IMOXiAHOI IO mepeMiHHii (U) — KiTbKOCTI
iHpOpMaLlIHHUX EJIIEMEHTIB CEpeZiOBUINA, a JAPYra KOMIIOHEHTa Mapyd € aHaJoroM MOXiAHOI 1o
nepeminHii (f) — MTBHOCTI KOHICHTpALIIT iIHPOpMALIIHHUX SICMEHTIB.
Tomi 3 BpaxyBaHHSAM MIUTBHOCTI  KOHIEHTpamii ¢opMyny npupocTy (yHKITIOHATY
iHQOpPMAaTUBHOCTI  JOPOXKHBOTO  cepemoBuima  (8)  MOXKeMO — 3ammcaTé y  BHUIJLAL
Al =<1I'(u, ), AU >y +O(|AU],,)-

3po3yminio, MmO TNPUHHATTA pilIeHHS MO0 ONTHMi3anii iH(GOPMATUBHOCTI JOPOKHBOTO
cepemopuia Ta MOOYMOBI pamioHAIBHOI KOMIMO3WIII IO JOBXHWHI apXiTEeKTypHO-TaHIIA(QTHOTO
OaceifHy IUISHKH aBTOMOOUIBHOI MOpOTM Mae OyTH TUIBKH TCHS TOTEPEAHBOTO OOCTEKEHHS
ICHYIOUMX TOPOKHIX YMOB Ha J1ISTHIII.

[MorpibHO MaTm iH(OpMaWif0o TPO KiIBKICTh HAasgBHUX 1H(OpMAIIMHUX eJEeMEHTIB B
apxiTeKkTypHO-naHamadTHoMy OaceitHi aBTOMOOLTBHOT TOPOTH.

TobOto BBaxkaemo, o HabmwkeHHs U, = (u,(¢), f,,(x,t)) HaM Bigomo. Toxi n+1 HaOIMKEHHS

samumeTbes U,y = (1,41 (2), [ (%,1)) . Sk goBeaeHo B poOoTi [4], Mo MeTOAy MPOEKIii rpaxieHTa s

;tn+1(t) 3anUIueMo
u,(t) —anasz(l,t,un ), akwo a<u,(t) —anazvy/(l,t,un )< b,
up(t)=1<a, axwo un(t)—anazw//(l,t,un) <a, (11)
b, axwo u,/(t) —anazw//(l,t,un )>b.

A BUpa3 Ui BU3HAUEHHS LIUIBHOCTI KOHIEHTpalii iH(QOpMAaIiifHUX €JIeMEHTIB Ta METOIy
MPOEKIIii rpajiieHTa Oy1e MaTH BUTJISI

fn(x:t) _anl//(x:taun ):

axwo [f|f,(x,0)—a,p(x,tu, )|2 dxdt < D?,
0

D(fn(xnt) - anl//(xataun ))
Jnn(x%1) = I (12)

J]. |fn (x,1)— anV/(x:tﬂun )|2 dthjz
0

axuo [[ |fn(x,t) —a,y(x,tu, )|2 dxdt > D?.
0

IIpu 3acHyBaHHI MeETOIy YMOBHOTO Tpami€HTy [2], /Ui BU3HAYCHHS Un :(L_:n(t),j_’n(x,t))B

3a/1a4i, 10 PO3MIIAIAETHCS 3aUIIIEMO

?azw//(l,t,u,, Yetn ()t + [ (x,tyy ), (x,0)dxdt =
0

¢ (13)
T
= min (j'azw//(l,t,un w(t)dt + [[w(x,t,u, ) f(x,t)dxdt)
(w./)eV 0 0
Tomi Bupa3 [uist BUSHAYCHHS ]_‘ 2 (51) OyJie MaTH BUTIIST
— D ,t,U
7ty =P 14)
2 5
[[w(x,2,U,)|" dxdt
0
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B pesynpTaTi TEOpETHYHHWX IOCIHIDKCHBb ITEpAliHWNA IPOIeC 3MIHU KUIBKOCTI €JIEMEHTIB
JIOPOKHBOTO CEPEIOBHUINA Ta IIUILHOCTI iX KOHIIEHTpAIil B 4Yaci pyxy Ta MICIli po3TallyBaHHS II0
JTIOBXKWHI JUITHKYA JOPOTH, 3aMUIICTHCSA Y BUTIISIL

b () =10, (0) + 0, un () =0, (1),
S0 = et e, (f, (0 = f,(n0), 0<a, <1, (15)
3HaueHHS o, MOXe OyTH 3Hai/ICHEe OJHHM i3 BITOMHX CIIOCO0IB JUIs MEBHUX OOMexeHs [6]. 3a
METOJIOM YMOBHOTO TPaji€HTa BEJIMYNHA ¢, 3HAHICTHCS:

?anV/U:f’Un Yaty (1) = 0, (D)t + [y (6, U ) Sy (35,0) = £ (x,)dxdlt
ar =2 — : >0 (16)
2[j‘v(x,T,U,1)—v(x,T,Un) dx
0

YT w(x,t,U,) Ta w(x,t,U)- pilleHHs TpaHWYHUX 3a7a4 [3], IO BiINOBiAIOTH BHOpPaHUM

U=(u@), f(x,1)).

BucHoBku. TakuM 9WHOM WIUTBHICTH €JIEMEHTIB JIOPOXKHBOTO CEPEOBHINA, SK MPOCTOPOBA
MepeMiHHA TI0 JIOBXKWHI apXiTeKTypHO-nmaHmmadTHOro OaceifHy, € 00’€KTHBHOKI XapaKTEPUCTHKOIO
JIOPOXKHBOTO cepenopuiia. IiMbHICTE €JIEMEHTIB, SK BEJIWYMHA MEPEMiHHA, MOXE KOPEKTYBAaTHUCh
eJIeMEHTaMH B MeEXaX 3EMIITHOTO IOJIOTHAa (HAsSBHICTH OCHOBOI PO3MITKH, KpaioBOi PO3MITKH,
YKpiIuIeHuX y30id TOIMIO) Ta eleMeHTaMy NpWiIersioro JanamadTy (mapaMeTpH, o XapaKTepu3yloTh
3a0y/I0BY, POCIMHHICTh, €JICMECHTH 1HXXCHEPHOTO 3a0e3reucHHs ToIlo). BoHa 3ajiexuTh Bij 4acy Ta
MICIIsI pyXy aBTOMOOiIS 1 MOxe OyTH BH3HAYCHOIO 32 HaBEJACHUMH (OpMyJaMu, TpU BHUpIilICHHI
3a/1a4i ONTUMANBHOTO YIPABIIHHS JOPOXXHIM CEPEHOBHUIIEM, SIK MPOCTOPOBOI CHCTEMH 13 3aaHUMU
PO3MOIIEHUMH TTapaMeTPaMH, IO OMUCYIOThCS MapadOTiYHUMU PiBHSIHHIMHU.
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