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Hocosckuit A.H. IlocTpoeHrne aHaIMTHUYECKOIO OINMCAHMS TPACKTOPUM JABWXKEHHUS CydHA IO
SKCIEpUMEHTAIBHEIM NaHHbM / AHapeit Huxomaesna Hocosckuit // YipaBieHne MpOeKTaMH, CHCTEMHBIN
aHanm3 u oructuka. - K.: HTY - 2012.- Beim. 10.

OOBeKT ucCIIeIOBaHUS - TPACKTOPHS ABIKEHUS Cy/THA B PEATbHBIX YCIOBUSAX CYTOBOKICHHUS.

Lenp paboThl - TUIAHUPOBAaHWE W TPOBEIEHHE HATYPHOTO SKCIIEPHMEHTA, IMOJYyYeHHE 3aImnceit
HAaBUTALMOHHBIX  CHUTHAIOB  TJO0AaNbHBIX  HABUTAMOHHBIX  CIyTHUKOBBIX  CHUCTEM, MOCTPOCHHUE
AHAJIMTUYECKOTO OMUCAHMS TPACKTOPHUHU ABMKEHUS CYAHA MO SKCIIEPUMEHTAIbHBIM JaHHBIM.

MeTtoapl wccnenoBaHUs - HATypHOE (pU3MUeckoe MOIEIMpPOBAHHE; MHOTOKAaHATBHOE H3MEpEHHE,
HaKOIJICHUE JaHHBIX BpeMeHHBIX psanoB mo crannapty GPS u ['JIOHACC; matemarnueckas o0paboTka B
cucreMe Mathematica mo MeToqy HaWMEHBIIMX KBaJpaTOB; OLEHKH MOTPEIIHOCTEH amnmpoKCUMalud H
TOYHOCTH aHAIUTHYECKUX omnucaHui. HoBM3HA B CTaHIAPTHBIX AaHATWTHYECKAX OMUCAHHUAX Pa3TUIHBIX
PEXUMOB JBMKEHUS (32 KPUBU3HOM TPAEKTOPUH IO TEUSHHIO, IIPOTUB TEUCHHS, BO BPeMsI IIUPKYISIIHN, TIPH
JBM)KEHUU 3UT3araMu WM TajcaMu).

3HauYNMOCTh paOOTHI - COACHCTBHE MOBBIMIEHUIO OS30ITACHOCTH JIBIKEHHS CYJIOB BO BpeMsl peiica 1mo
MPOrpaMMHO 33JaHHOMY MapIIpyTy B BHJAE AaHATUTHYECKUX BBICOKOTOUYHBIX onucanuid. OOmacts
MPUMEHEHUS - HaBUTALUS U YIPaBJICHUE TBM)KEHUEM JIFOOBIX TPAHCIIOPTHBIX CPEJACTB C amllapaTypod Tuma
GPS.

KJIFOUEBBIE CJIOBA: HABUTI'ALIMA, YIIPABJIEHUE, JABWXEHWE, AHAJIMTUYECKAA
TPAEKTOPUS, TPAHCIIOPT.
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Introduction. Year after year the road accident statistics and lack of consolidated and efficient
measures to fight high number of deaths and injuries in Ukraine show the need for further research in that
field. Also it confirms the need to develop concepts for securing road traffic safety, introduce up-to-date
technologies in the relevant field and to promote the “safety” notion to the general public, local and state
officials, heads of universities and other institutions [1].

The general formulation of the problem. One of the directions of research is the improvement of
vehicle safety.

The following types of accident are being considered:

. Collisions.

. Vehicle turning-over.

o Collisions with stationary obstacles.

o Collisions with pedestrians.

o Collisions with cyclists.

o Collisions with stationary transport vehicle.

o Collisions with cartage.

. Collisions with animals.

o Accidents related to VDFRW [2,4].

o Other accidents (those not included above).

It’s known that the problem of securing the road traffic safety (including the safety of the most
vulnerable participant of the road traffic — the pedestrian) is multi-factor and very complex.

The process of accident occurrence is influenced by the following factors:

° human factor (driver psychophysiology, driver perception errors, in particular, errors of
vehicle’s velocity perception, the levels of driver proficiency and skills, methods of driver education and
training [1 etc.], drunken driving, influence of drugs etc.);
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° road conditions factor (road width, number of lanes, width of lane, visibility, lighting [3,4]

etc.:

. vehicle factor (vehicle technical state, visibility, fumes and emissions inside the cabin, cabin

microclimate [3,5] etc.

In accordance with the chosen direction thorough analysis of vehicle’s safety components were
carried out. It should be noted that the vehicle’s safety is defined by number of structural (constructional)
and operating characteristics (performance) which directly contributes to the decrease of:

° accident probability;

. the severity of the accident;

. negative impact on environment etc.

. The vehicle safety is divided into following major groups (Fig. 1):
. Active.

. Passive.

o Post- accident.

o Ecological.

Accordingly, the active safety is vehicle’s property that contributes to preventing of accidents or to
lowering the accident probability. The passive safety is vehicle’s property that contributes to significant

reduction of accident severity.

Post-accident safety is vehicle’s property that contributes to significant reduction of accident severity
immediately after the later have taken place, i.e. such after-effect as gasoline spilling out from fractured tank

and its resulting ignition etc.

Ecological safety is not directly linked with road accident and constitutes vehicle’s property that

contributes to decreasing its negative impact on environment.

ROAD TRANSPORT VEHICLE SAFETY
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Figurel. - Structure of road transport vehicle’s safety

° visual information acquisition (perception);
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processing of information;

making of proper actions decision;

making proper actions (maneuvers) (if needed);
checking the actions (maneuvers) results.

The efficient (faultless and timely) visual information acquisition (VIA) and processing of
information allows the driver to choose particular “safe” mode of driving. The driving process should be
characterized as the task in which the VIA is of prime importance (regardless of the time of day). In-turn
VIA consists of the following sub-tasks:

° searching (scanning) for the relevant information;

° monitoring the road geometry and for type and condition of the road surface;

. orientation;

° assessment of: its own vehicle velocity; the positioning at the traffic lane and positioning at
the roadway; the state of curbs;

o monitoring other participants of road traffic movement (vehicles as well as pedestrians), road

signs and signaling etc.

Without a doubt in dark time of day the VIA process becomes much more complicated and impaired
by poor visibility and lack of lighting. The erroneous and/or poor attention information acquisition leads to
mistakes at further sub-tasks. The visibility distance, which should secure the adequate safety, is defined by
the vehicle velocity, by time driver’s response (reaction) time, road friction ratio etc. High velocity of the
vehicle leads to frequent changes of road scenery and information objects which get into driver’s visual field
(which need to be looked through (visually scanned) with lack of time). Thus experienced drivers tend to
acquire needed information at a substantial distance, i.e. when vehicle itself is far away from the source of
information. The greater the distance from the information source, the greater time is secured by the driver
for oneself to process the information, to make decision etc. But unlike the daytime, at the dark time the
information can be picked only from roadway sections, which are effectively lighted or properly equipped
for the purpose and picked only at specific the distances — lighted distances.

The lighted distance L, could be defined for the pre-condition that visibility distance equals the
breaking (stopping) path (Lv=Lpex):

V 2
L =—~-T+Ke—*
3,6 254 ¢

+uV,, @

where: Va — the velocity of automobile , p — empirical factor, which takes into account the decrease of
visibility range (distance) of the object; ¢ — road friction ratio; T — time of breaking system response, sec.
The later T equals:

T=t +t, +0,5t,, (2)

where: t; — situation driver’s reaction time period, sec; t, — time response lag of breaking mechanism,
sec; t3 — deceleration time, sec.

The driver achieves the safety level if the following condition is met Ly/Lpe>1.

The above equation allows calculating the safety factor in term of visibility conditions.

Theoretical analysis and practical research [3,5] allow to define the typical factors influencing the
safety at dark time of day and which are directly linked to driver’s perception:

1) Absence of proper lighting of particular road sections with stationary lighting or complete absence
of lighting.

2) Non-efficient lighting provided by custom front-lighting equipment, in particular, side visibility;
non-adequate lighting equipment.

3) Blinding by the lighting of oncoming traffic. Blinding by the lighting of vehicles moving behind in
the same direction

4) Faulty lighting equipment or inadequate use of the later.

5) Inadequate road traffic control means (road signs, road marking, directing posts, additional means
of information).

6) Lack or absence of night time driving skills (absence of adequate driver training principles and
methods and training techniques, absence of driver simulator training).
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7) Psycho-physiological limitations of human, in particular, limitations of visual apparatus (vision),
psycho-physiological needs of the driver (human).

8) Deterioration of working ability and tiredness of driver.

Recent research in many countries is directed at nighttime road traffic safety by studying items 1, 2, 3,
5 factors (se above) strictly in terms of technical-lighting characteristics of lighting equipment [5]. This
article promotes the research of items 1, 2, 5, 6 factors (in particular, comprehension of technical-lighting
characteristics of lighting equipment), but strictly from the perspective of driver’s psycho-physiology and
driver’s specific visual needs, VIA algorithms and tendencies [2, 3, 4, 5]. Firstly, those factors are the less
studied in the light of proposed aspect, secondly, they are highly likely to increase safety significantly.

Conclusions. Further research should be directed at vehicle enhancement and vehicle safety with
special emphasis on its active and passive components; new types of safety features should also be probed.

REFERENCES

1. Klebelsberg D. Verkehrspsychologie. —N.Y.: Springer—Verlag, 2002. — 523 p.

2. Gusev A.V. Improving the road transport safety//Visnyk NTU, TAU.—2004—Ne9

3. I'yce O.B. Hogi TexHoorii 3a0ecrieyeHHs Oe3MeKku pyXy B TEMHUI yac 100u /101oBiab, 56
HayKoBa KOH(EPEeHIIis IpodecopChKO-BUKIIAAANBKOT0 CKiamy i ctyneHtiB YTVY. — Kuis. — 2000.

4, Gusev A.V. The development of prediction models. /Highways and highway construction,
#7, Kiev, NTU, 2004. — P. 77-79.

5. Gusev A.V., Artemchuk V.F., Guseva LV., Tretinichenko U.A. Transportation safety:

influence of driver’s working environment.//Visnyk NTU, TAU.—2004—Ne9

PE®EPAT

I'yce O.B., XwmenvoB [.B. Bu3HaueHHS TONOBHMX HAmNpsMKiB yJOCKOHAJCHHS O€3MeKn
TpaHCTIOPTHUX 3ac00iB B Ykpaini / Onekcannp ['yces, Irop XmenpoB // YpaBimiHHS TPOEKTaMHU, CHCTEMHUI
anami3 i noricruka. — K.: HTY — 2012. Bumn. — 10.

VY craTTi aBTOPH PO3IIIAAA0Th MPAKTHYHI MPOIMO3HUIIT IOJI0 MiIBUIICHHS O€3MEKU TOPOKHBOTO PyXy
Ta OLIHIOIOTh HAHOIBLI MEPCIIEKTUBHI HAPSMKHU IiIBUILEHHs O€3MeKH TPAHCIOPTHHUX 3aco0iB B YKpaiHi.
Onne 3 pimeHs B oOmacTi akTUBHOI O€3MEKHM TPAHCIOPTHUX € MIABHILEHHS 1H(QOPMAaTHBHOCTI
(indpopmaTHBHE 3MiCT), 30KpeMa, B TEMHUH yac 100u (11e 0cOOIMBO BayKJIMBO, Oepydr Ha yBa3i BEIHUE3HY
kinbkicTh JITII 3 mimoxoxamu). OHUM 3 BaXJIMBUX aCIEKTIB 1€l MPOOJIEMHU € CTBOPEHHS HAJCKHUX YMOB
JUIS BOZIIB (Tak caMO SK 1 Ui IHIIMX YYacHHKIB JOPOXKHBOTO PyXy) Ui 300py HEoOXimHOi 30poBOi
iHpopmarii. Byau mpoaHamizoBaHi I'SITh OCHOBHHX €TalliB (QYHKIIOHYBaHHS Bojist (MOB'si3aHi 31 300poM
iHpopmMmarrii). BinnoBigHo 10 0OpaHMMHU HANPSAMKOM Ta 3aBIAHHSIMH JOCIIKCHHS MPOBEACHO JIETAIbHUN
aHaJi3 acmekTiB Oe3NeKu TPaHCHOPTHOro 3acoly (30kpema, aBToMoOuLIs). Ciin 3a3HauMTH, MO Oe3meka
TPAHCIIOPTHOTO 3ac00y BH3HAYAETHCS YUCIOM CTPYKTYPHHX (KOHCTPYKIIMHMX) 1 eKCIUTyaTalliifHuX
XapaKTePUCTUK (TIPOJYKTUBHOCTI), AKUNA O€3MOCePeIHhO BHOCUThH CBiff BHECOK y: 3HM)KGHHS HMOBIPHOCTI
aBapiii; BaXKKOCTI aBapii; HEraTUBHMH BIUIMB Ha HaBKOJIMIIHE cepepoBuie i T. A. [lokazaHo, mo Oe3mneka
TPaHCHOPTHUX 3aco0iB Moxe OyTH po3AijieHa Ha HACTYNHI OCHOBHI TIpynd (aKTUBHY, IacHUBHY,
micysiaBapiiHy i ekonoriudy). Tak akTuBHa Oe3leka - BIACTHBICTh TPAHCIOPTHOTO 3aco0y, sKa CIIpHSE
3ano0iraHHio aBapiii 1 3HW)KEHHS WMOBIPHOCTI aBapiii; macwBHa Oe3reka - BIACTUBICTh TPAHCIIOPTHOTO
3aco0y, siKa CIpHSE ICTOTHOMY 3HM)KEHHIO TSKKOCTI aBapii. Po3risimaeTscst Takox micisiaBapiiiHa Oesmexka,
IO CHpUSE€ 3HAYHOMY 3HWKEHHIO TSDKKOCTI aBapii Binpasy micist 3midicHenHst JTII. VY 3aBepmienHi
MpoaHali30BaHa eKoJIoriuHa Oe3reka, He MOoB's3aHa Oe3mocepeaHbo 3 MOIMBUM BuHukHeHHsIM JITII, a €
BJIACTUBICTIO aBTOMOOLIIS, 110 CTIPHsI€ 3MEHILICHHIO KO0 HETaTUBHOT'O BILIMBY HAa HABKOJHILHE CEPEIOBUILIE.
Buxoasun 3 akTyaJpHOCTI IOCTaBJICHOrO 3aBIaHHA i, 3 ypaxyBaHHsAM cratuctuku JTII, 3ampomoHoBaHi
peKOMeH Al M00 MiABHMIIECHHS €(EKTHBHOCTI (TOYHOCTI Ta CBOEYACHOCTi) 300py 30poBoOi iH(opmarii
(33]) Ta oOpoOkuM iHGoOpMaLii, SKi TO3BOJSIOTH BOAIEBI BHOMpATH KOHKpETHHH "Oe3medHuil" pexumy
KepyBaHHs aBToM00i1eM. [lokazaHo, 1m0 nporec KepyBaHHsS aBTOMOO171eM MOBHHEH OyTH OXapakTeph30BaHa
sIK 3aj1a4a, B sikiit 331 mae nepiiopsiiHe 3HaYeHH (HE3aJICXKHO Bij yacy 100u).

3 ypaxyBaHHJIM TIPOBEJCHOTO aHaNily, a TaKOX IPYHTYIOUHCh Ha pe3ylbTarax IoMepeIHiX
JOCTI/DKEHb aBTOPIB, TependavyaeThCs, IO MOAANBIN JOCTIUKCHHS TOBHHHI OyTH CHpsSMOBaHI Ha
MIIBUINECHHS KOHCTPYKTUBHOI O€3IEKH TPAaHCIIOPTHOTO 3aco0y TMOB's3aHOi caMe 3 WOro akTUBHOKO 1
[IaCUBHOO OE3IEKOIO.

KJIIOYOBI CJIOBA: BE3IIEKA TPAHCIIOPTHOI'O 3ACOBY, AKTHUMBHA BE3IIEKA,
[MACHMBHOI BE3IIEKU, 35IP 30POBOI IHGOPMAIIIL
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ABSTRACT

Gusev 0.V., Khmelyov L.V. Defining the directions of enhancing vehicle safety in Ukraine /
Alexander Gusev, Igor Khmelev // Management of projects, system analysis and logistics. — K.: NTU —
2012. Vol. - 10.

The article deals with the authors’ practical proposals to improve road safety and defining the most
promising directions of enhancing vehicle safety in Ukraine. One of active safety solutions is the increasing
of self-descriptiveness (info content), in particular at dark part of the day (it’s especially important taking in
view the huge number of pedestrian related accidents). One of important aspects of the problem is creation of
proper conditions for drivers (as well as for other participants of road traffic) to perceive and acquire relevant
visual information. Five major stages of the driver’s task (related to information acquisition) were
considered. In accordance with the chosen direction thorough analysis of vehicle’s safety components were
carried out. It is noted that the vehicle’s safety is defined by number of structural (constructional) and
operating characteristics (performance) which directly contributes to the decrease of accident probability; the
severity of the accident; negative impact on environment etc. The vehicle safety is divided into following
major groups (these were as follows: active, passive, post-accident and ecological. Accordingly, the active
safety is vehicle’s property that contributes to preventing of accidents or to lowering the accident probability.
The passive safety is vehicle’s property that contributes to significant reduction of accident severity. Post-
accident safety is vehicle’s property that contributes to significant reduction of accident severity immediately
after the later have taken place, i.e. such after-effect as gasoline spilling out from fractured tank and its
resulting ignition etc. Ecological safety is not directly linked with road accident and constitutes vehicle’s
property that contributes to decreasing its negative impact on environment. The efficient (faultless and
timely) visual information acquisition (VIA) and processing of information allows the driver to choose
particular “safe” mode of driving. The driving process should be characterized as the task in which the VIA
is of prime importance (regardless of the time of day). In-turn VIA consists of the following sub-tasks:

As the result of the initial research it is proposed that further research should be directed at vehicle
enhancement and vehicle safety with special emphasis on its active and passive components; new types of
safety features should also be probed.

KEY WORDS: VEHICLE SAFETY, ACTIVE SAFETY, PASSIVE SAFETY, VISUAL
INFORMATION ACQUISITION.

PE®EPAT

I'ycee A.B., Xwmenés W.B. OrmpeneneHue OCHOBHBIX HAIpPaBICHUH YCOBEPUICHCTBOBAaHUS
0e30MacHOCTH TPAHCIOPTHBIX cpencTB B YkpauHe. /| Anekcanap ['yces, Uropp XmeneB // YmpasieHue
MPOEKTaMH, CUCTEMHbIH aHanu3 u joructuka. — K.: HTY —2012. Bein. — 10.

B crarbe aBTOpBI paccMaTpUBAIOT MPAKTUYECKHE TNPEAIOKEHHUS IO TMOBBIIICHUI0 0€30MaCHOCTH
JIOPOYKHOTO IBMKEHUS M OIIEHWBAIOT HaWOOJee MEePCIIEKTHBHBIE HAIPABIICHUS IMOBBIIICHHS 0E€301MacHOCTH
TPaHCHOPTHBIX CpecTB B YKpauHe. OHO W3 pellleHui B 00JacTH aKTUBHOW 0€30MacHOCTH TPaHCIIOPTHBIX
SIBIISIETCSl TIOBBILICHUE WHPOPMATUBHOCTH (MH(POPMATUBHOE COJEP)KAHKE), B YACTHOCTH, B TEMHOE BpeMs
CYTOK (3TO OCOOEHHO Ba)KHO, MpUHUMasi B BUIy orpomHoe xomudectBo JTII ¢ memexomamm). Ogaum 13
BaXHBIX aCTMEKTOB 3TOH MPOOJIEMBI SBIAETCS CO3aHNE HAUIEKAIINX YCIOBUN [T BOAUTENEH (paBHO KaK U
JUISL IPYTUX YYACTHUKOB JIOPOXKHOTO JIBMXKEHUS) [T cOOpa HeoOXoauMol 3puTebHoi nHdopMarmu. beimu
MPOaHaJIM3UPOBAHBl IISATh OCHOBHBIX 9TanoB ()YHKIMOHHPOBaHMSA BOAWTENS (CBSI3aHHBIE €O COOpPOM
uHpopmanun). B coorBeTcTBUM ¢ BHIOpaHHBIMU HalpaBlIieHHEM M 3a/a4aMd HMCCIIEIOBaHUS IPOBEACH
JETATHHBIA aHAIN3 aCTIEKTOB O€30TaCHOCTH TPAHCIIOPTHOTO CPeNCcTBa (B YaCTHOCTH, aBTOoMOoOMIs). Ciemyer
OTMETHUTh, YTO O€30MacCHOCTh TPAHCHOPTHOIO CPEACTBA  OMNPEAEISIETCS YUCIOM  CTPYKTYpPHBIX
(KOHCTPYKIIMOHHBIX) W JKCIUIyaTalMOHHBIX  XapaKTEPUCTHUK  (MPOU3BOIUTEIBHOCTH),  KOTOPBIH
HEMOCPEJICTBEHHO BHOCHT CBOHM BKJIaJ B: CHI)KEHHE BEPOSITHOCTH aBapWil; TSDKECTH aBapWy; HETaTHBHOE
BO3/ICIICTBHE HA OKPYKAIOIIYIO cpeay | T. A. [lokasano, 4To 0e30macHOCTh TPAHCIOPTHBIX CPEICTB MOXKET
ObITH pazfefieHa Ha CIEAYIOIME OCHOBHbBIE TPYNNbl (aKTHBHYIO, MAaCCHUBHYIO, MOCIE€aBAPUHHYIO H
9KOJIOTHYECKYI0). Tak akTHBHASI 0€30IaCHOCTH - CBOMCTBO TPAHCIOPTHOTO CPEACTBA, KOTOPOE CIIOCOOCTBYET
MPEIOTBPAICHNIO aBapUidl M CHIDKEHHS BEPOSTHOCTH aBapHif, MacCHMBHAas 0€30MacHOCTh - CBOMCTBO
TPaHCHOPTHOTO CPENCTBA, KOTOPOE CHOCOOCTBYET CYIICCTBEHHOMY CHIDKCHHIO TSDKECTH aBapHu.
PaccmarpuBaeTcs Tarkke TocieaBapuiiHasg 0e30MacHOCTb, KOTOpas CIOCOOCTBYET 3HAYUTEILHOMY
CHIDKEHMIO TSKECTH aBapuM cpasy nocie Bo3HukHOBeHus JITII. B 3aBepuieHuu mnpoaHanu3upoBaHa
JKoJIOTHYeCcKasi 0e30MacHOCTh, HE CBS3aHHAs HETOCPEICTBEHHO C BO3MOXHBIM Bo3HuKHOBeHHWeM [[T1I, a
SBIISIETCS. CBOMCTBOM aBTOMOOWIISA, CHOCOOCTBYIOIIMM YMEHBIICHHIO €0 HEraTHBHOTO BO3IEHCTBHS Ha
OoKpy>arolyto cpeny. Mcxons U3 akTyaJlbHOCTH MOCTAaBIEHHOM 3amaud W, ¢ yu€rom cratuctuku JITII,
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MPEII0KEHB PEKOMECHIAIMKM 110 IOBBIMICHHI0 3(P(PEKTUBHOCTH (TOYHOCTH M CBOECBPEMEHHOCTH) cOopa
spurensHor mHbopManmu (C3M) n 06paboTkn mHPOpMAIIH, KOTOPHIC MO3BOJISIOT BOAWTEIIO BHIOHpATH
KOHKPETHBIH "Oe30macHbIi" pexuM BokAeHMs. [loka3aHo, 4TO MpoIecC YIpaBieHusl aBTOMOOMIIEM JIOJDKECH
OBITh OXapaKTepHU30BaHA Kak 3aaaya, B kKoTopod C3M mmeeT mepBOCTENCHHOE 3HAYCHHE (HE3aBUCHMO OT
BPEMEHH CYTOK).

C yuéroM TIPOBEJCHHOTO aHaK3a, a TaKKe OCHOBBIBASCH HA pe3yiabTaTax MPEIbIIyIIHX
WCCJICIOBAHUN aBTOPOB, MPEIOIATaeTCs, YTO JABLHEHININE UCCIICOBAHUS JTOJKHBI OBITH HAIIPaBIICHBI Ha
MOBBIIIIEHIE KOHCTPYKTHBHOM 0€30MaCHOCTH TPAHCIIOPTHOTO CPEICTBA CBSI3aHHOW UMEHHO C €r0 aKTHBHOM U
MMACCUBHON 0€30TaCHOCTEIO.

KJIFOUEBBIE CJIOBA: BE3OITACHOCTb TPAHCIIOPTHOI'O CPEJICTBA, AKTHUBHAA
BE30OITACHOCTb, ITIACCUBHA I BE3OITACHOCTb, CEOP 3PUTEJILHOM NHOOPMALIMU

UDC 519.2

DEVELOPMENT OF METHODS TO IMPROVE THE LOGISTICS IN UKRAINE: PROBING
THE MATHEMATICAL MODEL FOR ROAD TRAFFIC AND FREIGHTS SHIPMENT FLOWS

Gusev O.V., Ph.D.,
Grysjuk Yu.S., Ph.D.,
Kaskiv V.I., Ph.D.,
Kaskiv S.V.

Introduction. Needless-to-say that the task of improving the logistics in Ukraine is of great importance
and of high priority. Much is being done in this field by local logistics and transportation professionals,
academics etc. More recently powerful boost to the efforts of significant enhancement of the logistics in
Ukraine was provided by the European Commission via its TEMPUS projects.

For example, in accordance with TEMPUS Project Guideline wider objectives are as follows: - the
improvement of co-operation between universities and companies with respect to education and training
offers of practical relevance, that meet labour markets needs; - transfer and adaptation of European
experiences in e-learning methods to Ukrainian universities. The specific project objectives include: -
composition of a network of Ukrainian and European universities and companies for joined development of
management training courses for transport and logistics; - joined development of management courses for
advanced vocational education and training of Ukrainian specialists and executive staff of the transport and
logistics branch including education of professional trainers, - qualification of university teachers and staff in
positions of responsibility in professional training methods for the education of specialists and executive
staff.

The above objectives are very important, but at the same time one should not underestimate the needs
for development of logistics theory itself (which can later be used as component of training course).

The main goal of this article is the development of logistics mathematical model and specifically the
creation of mathematical model for simulation of highway transportation and traffic flow for the logistics
purposes.

The general formulation of the problem. Let’s discuss the safety of transport logistics at highways.
We’ll consider the strip of highway equalling ,,one automobile + safety distance”. The appearance of
automobile at the entry of the above strip shell be considered as the request for servicing and the coming of
automobile through the strip will mean — satisfying the request. Thus the discussed strip can be considered as
gueuing system (QS) with breakdowns, which structurally can be presented as follows:

The research of such QS with breakdowns by means of classic methods is unsuitable due to high
dynamics of events: statistical indices of the volume of coming-in requests significantly differ from Poisson
distribution. Further more the collisions of vehicles, delays etc. lead to sharp changes of the event’s
dynamics and lead to unpredictable changes in the state of QS with breakdowns. For effectively researching
the dynamics of functioning of considered QS let us create the following mathematical model and the
principles of its research.
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