MQr>> 1), To HOCKOJIBKY TOra (Kak CIeAyeT u3
CBOWMCTB MATOXHIAHUS WU JUCHEPCUH) M Q. , U

D Q, pacTyT MPONOPLMOHATIBLHO T , OTCIOJA BbI-
TeKaeT, 4T0 Mqu VMR He OymyT 3aBHCETh OT

BEJIMYMHBI 3TOT0 MpoMekyTka. Takum oOpa3om, B
ATOM CIly4ae MOSBIISACTCS JOMOJHUTEIbHAS CBO-
00/1a B BBIOOPE OMOPHOTO MPOMEXKYTKA.

3akiaoueHue

Takum 00pa3oM, Kak MOKa3bIBAIOT IMONYYCH-
HbIE B TaHHOW paboTe pe3yibTaThl, B 00IIEM CITy-
yae ynaeTcs BBECTH COIEPIKATEIBHOE IOHATHE
«MIPUBEACHUSI TPAHCIIOPTHOTO CHpoca MO BapHa-
LUM» U [IOJYYUTh JOCTATOYHO IPOCTHIE aHAINUTH-
YEeCKHE BBIPAKEHUS Ul HEOCPEACTBEHHOTO MPO-
BEJICHUSI COOTBETCTBYIOUIEN MTPOLIEAYPHI.

Jluteparypa

1. ALFA, ATTAHIRU SULE, and MARCEL
F. NEUTS. «Modelling Vehicular Traffic Using
the Discrete Time Markovian Arrival Pro-
cess» Transportation Science 29, no. 2 (1995). —
P. 109-17. http://www.jstor.org/stable/25768678.

2. Buckley DJ (1968) A semi-Poisson model of
trac flow. Transportation Science 2(2). -
P. 107-133.

3. Cowan, R. J. (1975). Useful headway mod-
els. Transp Res 9. — P. 371-375.

4 1noco, X. YnupaBiieHue JOPOKHBIM IBUXKE-
nueMm / X. Uuoca, T. Xamana; nep. ¢ auria. — M.:
Tpancmopr, 1983. — 248 c.

UDK 656

5. Opto . Teopusi TpaHCIOPTHBIX MOTOKOB U
ynpaenenue umu. — M.: Tpancmopt, 1972. — 424 c.

6. Xeiir @. MaremaTuueckas Teopus TpaHC-
MOPTHBIX MOTOKOB. — M.: Mup,1966. — 280 c.

7. bycnaes A. I1., Hosuxos A. B., [Ipuxoapko
B. M. u ap. BeposiTHOCTHbIE U UMHUTAIMOHHBIE
noaxoAbl K ONTUMM3AIMKU aBTOJOPOXHOI'O IBHU-
sxerus. — M.: Mup, 2003. — 368 c.

8. Kerner BS, Rehborn H (1996) Experimental
features and characteristics of trac jams. Physical
Review E: Statistical, nonlinear and soft matter
physics 53. — P. 1297— 1300.

9. Highway Capacity Manual 5th Edition
(HCM 2010) Vol 2 (https://ebin.pub/highway-
capacity-manual-5th-edition-hcm-2010-vol-2-2-
97803091 60773. html).

10. Metoanueckue peKOMEHIALUU IO pa3pa-
00TKe W peayu3allii MEPOIPHUATHH TIO0 OpraHH3a-
LUHA JOPOXKHOIO ABIIKEHHUS HA PETYIUPYEMBIX II€-
peceuenusix. — M. 2017. — 91 c.

11. Bpy6emns 1O. A., Kanckwuii /1. B., Kot E.H.,
OnpeneneHue NoTePs B AOPOKHOM JIBHKEHUU. —
M. 2006. —242 c.

12. Rajdl K, Lansky P, Kostal L. Fano Factor:
A Potentially Useful Information. Front Comput
Neurosci. 2020 Nov 20;14:569049. doi:
10.3389/fncom.2020.569049. PMID: 33328945;
PMCID: PMC7718036.

SARAZHINSKY Denis S., Ph.D. in Eng., Ass. Prof.,

Associate Profesor
E-mail: sarazhinsky@mail.ru

Belarusian National Technical University, Minsk, Republic of Belarus

Received 21. 07.2023

REDUCING TRAFFIC DEMAND BY VARIATION

(AT SIGNALIZED INTERSECTION)

The day-to-day practice of designing/reorganizing traffic management at a controlled intersection typi-
cally relies on the use of a traffic demand model. The selection of such a model is usually guided by con-
siderations of the optimal balance between the complexity of the model and the significance of the effects
that can be accounted for. However, in some situations, researchers prefer to use simplified demand
models even when it is known that its use will lead to significant deviations in the results. One of such ex-
amples is the problem of selecting a design value of traffic demand intensity for designing/redesigning of
traffic light control. Typically, here one prefers to rely only on the expectation value of the demand inten-
sity, at best knowingly overestimating it for calculations by means of some, as a rule, rather speculatively
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chosen method. However, it seems that this practice of not paying due attention to the specifics of
transport demand variation cannot be considered as satisfactory because, firstly, the most typical at the
present time situations are the ones with high, close to the maximum possible capacity of the intersection,
intensity of transport demand, which means that the assumptions about the insignificance of the specifics
of transport demand variation for the level of service are no longer justified. And secondly, the typical for
cities close spaced locations of signalized intersections with different lengths of signal cycles leads to the
growth of transport demand fluctuations, and hence makes their influence on the final results of calcula-
tions significant. In order to solve this problem without significantly complicating the existing approaches
and techniques, this paper proposes, by analogy with the already known procedures of reducing traffic
flows by different characteristics, the introduction of a natural concept of reducing transport demand by
variation. A specific variant of the procedure of such an adjustment is also proposed.

Keywords: signalized intersection, nonuniform traffic demand, mathematical modeling of traffic demand,

index of dispersion.

References

1. ALFA, ATTAHIRU SULE, and MARCEL
F. NEUTS. “Modelling Vehicular Traffic Using
the Discrete Time Markovian Arrival Pro-
cess.” Transportation Science 29, no. 2 (1995):
109-17. http://www.jstor.org/stable/25768678.

2. Buckley DJ (1968) A semi-Poisson model of
trac flow. Transportation Science 2(2):107-133.

3. Cowan, R. J. (1975). Useful headway mod-
els. Transp Res 9. — P. 371-375.

4. Inose H. Road traffic control. Authors:
Inose, H; Hamada, T; Posner, E C. — Moscow:
Transport, 1983. — 248 p (in Russian)

5. Drew D. Traffic Flow Theory and Control —
Moscow: Transport, 1972. — 424 p. (in Russian).

6. Haight A. F. Mathematical Theories Of
Traffic Flow — Moscow: Mir, 1966. — 280 p (in
Russian)

7. Buslaev A. P., Novikov A. V., Prikhodko
V.M. et al. Probabilistic and simulation ap-
proaches to optimization of road traffic / M.: Mir,
2003. — 368 p. (in Russian).

8. Kerner BS, Rehborn H (1996) Experimental
features and characteristics of trac jams. Physical
Review E: Statistical, nonlinear and soft matter
physics 53. — P. 1297-1300.

9. Highway Capacity Manual 5th Edition
(HCM 2010) Vol 2 (https://ebin.pub/highway-
capacity-manual-5th-edition-hcm-2010-vol-2-2-
9780309160773.html).

10. Methodological Recommendations on the
development and implementation of measures to
organize road traffic at regulated intersections. —
M. 2017. - 91 p. (in Russian)

11. Vrubel Y. A., Kapsky D. V., E. N. Kaot,
Determination of losses in road traffic, Mn. 2006.
— 242 p. (in Russian)

12. Rajdl K, Lansky P, Kostal L. Fano Factor:
A Potentially Useful Information. Front Comput
Neurosci. 2020 Nov  20;14:569049. doi:
10.3389/fncom.2020.569049. PMID: 33328945;
PMCID: PMC7718036.

69



