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In modern era, population and economic growth as well as increasing living standard of people are to blame for the rising number of private
vehicles in the cities. The need for parking space is directly in nexus of demand associated with the upsurge in the vehicle plying on the roads.
Hence, at planning and development stage, it is must to address the infrastructural and sometimes technological demands which has limited
resources to supply. It is possible to develop a general model which can estimate the parking demand in terms of different criteria e.g., space,
duration, number of visits, etc. This research work is emphasized on to develop the parking demand model as a parking space usage per visit for
commercial cum business area based on the socio-economic as well as travel characteristics of the parkers using Artificial Neural Network
technique. Two major CBDs namely Nehru Place and Bhikaji Cama Place have been selected in Delhi-NCR. Questionnaire has been prepared
to carry out revealed preference survey in order to collect data of socio-economic and trip characteristics of parking users. Results reveals that
the travel time and total cost including parking charges having most influence on the parking demand followed by the purpose of trip of an
individual. The importance of each input variable has been derived. The study is helpful to incorporate the significant variable while making
parking policies and same is supporting to the planners designing parking lot for different land use.
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g WX H IRT SRl & FRT 8l Srefeawn
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IO &% ®9 § AT B YeH i € | Afhd 9 &
T AT QO &, G €Y $had AR N, SATh-Ee
iR & fow wafe w=e e w § fawd | o e
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el § fafte=T wbR & qf Suar & fore ames i
% /AT B YAAH B & (00 Uk HiRgh Hisd ol
TOAT T | el 53 STEqardi, 40 Bedl, 42 HE@T
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RO 3 — fFRER X & IS
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qe& |ishaeT G f(...) & & fopar wam an, S
THERT | e mar # (2) e (3) an fear e
2| fwifEs (TH-250) SF & Fi gAT T 8, SEa
FROT T ¢ fh B & MMeeye i [0, 1] 7 €, S
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Td 3 W It fey T )
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& oo giskar @ sfafer & fou ue-gi-shifsT w1 SunT
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fafer @1 SUANT #Xd BY QARG fRar @ e, drte
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I 2T & HANH Hl Uh 992 3R SeYe Trreror
A F T H IWEN AT T B AR Aead B A
e TaAe MATLAB 2016 # Saav-Hiaaie @
URNREH &1 IYANT & Uafer foar Tar &1 MLP
Sea® N AT gUR dred & |rg ufatea fear @
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T | g &% | 9 S Uh Wik JHET a% GBS AT
&, a1 Wirerr A fear Sar & SR offaw a9 sy e
T | Ad H, Az e e @ g |

TR wa fEEn

TEAH AT S2ash S I=ad Weadh Yedid X 3N
AT T N A 9 Jfe (MSE) IO I & | o
fF Teer Swi@ fobam W B, 10 URfe B gu =R @
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36 U % FH & M1 T8 91e I8 {6 § ag |
AT, 36 I B AT AT H THYE AR IMIeYe
A & AEREET & U ey g @ E R fagewer
AT S © 110 3YgE =R, 36 BT gU =g SR 1
HAeLYe =R o WY TEAW AU I TACH & JIrErTr
3R A& & AT & AT B b A SYERT R
T AT FH 319 RWEi H H, 70% 1 SUAN €IS
faerra o forar T IR 30% W Wisd UhEr & fow "
T | AROT 4 fafad TAue wWied & fagoeret &R
Ye T 9T &1 BPNN Hisd i & fog, @
1000 gRIET W fa= febar T an ) wigerr & sid
g MSE 0.0290 & 31X YT 327 & g 0.0387 T |
SR AU & forg gfdrerer iR adeor & SR ek
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ffe (= 3) &1 T B
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Training: R=0.7T686

Output ~= 0.66*Target + 0.19

Test: R=0.67984
0.8 o o

O Data =
— il Og O OQE [
ceracaay =T .

0.6

0.4

0.2

Output ~=0.58*Target + 0.2

oz}

o 4 — quAue Hea i

R 4 — BPNN Higd & w8707 3f} g9

ANN wfzq gforeror  @RgRr aREr
Y YU Dl HE&AT 10

U gu == @l g 36

HTSTYE U4 bl T 1

T BT ATBR 223 48 48
LG 0.0290  0.0556 0.0387

qqT T SR A SNUEIRE i Ui & |
YiE FHETAT 1 B BT b [0 AT Aeadh 98
FI & | AT & TUAUA BT UGS SFaAqihd ey &
e A & [0 72T &, I8 Hisd MeeYe AR Aed
& @ & fau Suae qlwl # B F TE & | ANN
TS GEITHE HIF a9 AR @E A A T €
ZHIAY, A e H, IS W & AIe " @l
A9 TNRGH ERT AT T a9 TENREH o [
BN U S © (e, 1991) 1 39 fafer ), g feu
BU S8y L & [8Y BU FHiaeM ao Hl T
e = F 3 gl § o fRar 9 & 1 ade
T T F Aed ARON 5 H fe@mr M

qRell 5 W, IE @1 I GhdT © B BA Aed wl
T 60 IASTd T9I Fahih AR ANTT GIhih ERT

ROl 5 — FYE =W & QUL e
AT T A

AR Ao LES)
fofT 0.033 8.9%
) 0.035 9.5%
T 0.064 17.4%
3 0.047 12.6%
AT AT 32T 0.139 37.4%
Xl 0.027 7.3%
T gARIh 0.217 58.5%
AN elehich 0.371 100.0%
SR &l 99T 0.029 7.9%
ESREIRSLD] 0.039 10.4%

e fRar T ¥ OEn 999 % 918 ik T @l "I &
0 AT d99 WEdYYl FRE © | AT, TE A
T AT FehaT & foh ol IR Jerfeass #ig g amer &
AT SR AT ® AN AT ®l AT W Hedqet
gt 9Tl ® 1 9 of@Tar, AT H I IR
o115 M rl R £ o M o W B 1 | 1 B | G
srafer ¥ weaftrg T il Wi @ el SHaR W
HW ST AR A & o i eFf SR aderor &
TR off TE @ T B Y 9Hg orafer & foro gt
femis wfen =9 & foro o9 arar us afte fusa < &

AT H | kT B A A AT AT He@qol i
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el &1 JeR o wE & A offers e ik
gk W "Wehd © | FAMT, e FYE A AR FE &H
TET M AT Wb G Bl gl § ol S &
fow arfeT @ e @ Wi R 2

forepet

Tq ofeqae #, fiiEmd =Ra dedas oE HE
AT TRNReT &1 TN fohdT @t @ |t sTfeles
3R AT fAQuaret & FHET & 6 qhT B AEH
qHF A & g wifeh T @ AT SHAE O
forT U wisd # BT HH F (0 R @ 7| gy
AT & fob TUAUA HT gl SfenieT SR udrerer e H
TET deR & AR WRT H AN H q@ETAT T B
0 e AfTSaTT & | TUAUS $YE HI9ES & aTe
Ted ® deak GuF <1 £ 1 F8 @ arar & fF fael
e ENT AN b GHG A AN & AQrg-are dehfedds
U ATAT &1 STafeT & a1 UTfehT ofafer & fog
TEAYel HIeR |G BT § | g8 qued w7 & e
fepTer ST |ehat & 6 39 IR ¥ affd wEiuemar S99
UGS & ST fagauer ok yRfwes ader &
fow aga swnh

LER]

1. Ministry of Road Transport and Highways
(MoRT&H), India. Open Government Data (OGD)
Platform India (https://www.data.gov.in/) (Accessed
on Nov. 6(2018).

2. Parking Generation, 4th Edition: An ITE
Informational Report 2010, Institute of
Transportation Engineers.

3. Aderamo, A. & Salau, K, Parking patterns and
problems in developing countries: A case from Ilorin,
Nigeria, African Journal of Engineering Research,
1(2013) 40-48.

4.  Al-Masaeid, H, Al-Omari, B & Al-Harahsheh, A
1999. Vehicle parking demand for different land
uses in Jordan. ITE Journal.

5. Al-Sahili, K & Hamadneh J, Establishing parking
generation rates/models of selected land uses for
Palestinian cities, Transportation Research Part A:
Policy and Practice, 91 (2016) 213-222.

6. Bai H, Liu X-X, Zhao Y-D & Song C-H Parking
Demand Forecasting Model Based on Principal

10.

I1.

12.

13.

14.

15.

16.

17.

Component Analysis and BP Neural Network.
|CCTP 2011: Towards Sustainable Transportation
Systems (2011).

Chakrabarti S & Mazumder T Behavioral
Characteristics of Car Parking Demand: A Case
Study of Kolkata, I nstitute of Town Planners, India
Journal, (2010) 7-4.

Das M D, Ahmed M A & Sen M S, On-street
parking demand estimation model: A case study of
Kolkata. 12th TPMDC-Transportation Planning and
Implementation Methodologies for Developing
Countries (2016).

Fiez T, Ratliff L J, Dowling C & Zhang B, Data
Driven Spatio-Temporal Modeling of Parking
Demand, Annual American Control Conference
(ACC), IEEE, (2018) 2757-2762.

Garson G D Interpreting neural-network connection
weights, Artificial Intelligence Expert, 6 (1991)
46-51.

Ghuzlan K A, Al-Omari B H & Khasawneh M A,
Parking Demand for Residential Apartment Buildings
in Jordan, Institute of Transportation Engineers, I TE
Journal, 86(2016) 32.

Hensher D A & King J, Parking demand and
responsiveness to supply, pricing and location in
the Sydney central business district, Transportation
Research Part A: Policy and Practice, 35(2001)
177-196.

Hilvert O, Toledo T & Bekhor S, Framework and
model for parking decisions, Transportation
Research Record: Journal of the Transportation
Research Board, (2012) 30-38.

HuntJ D & Teply S, Anested logit model of parking
location choice, Transportation Research Part B:
Methodological, 27(1993) 253-265.

Kefei Y, Parking Demand Forecasting Model[C].
Shenzhen International Conferences on City Static
Transportation and Traffic Management (1994).
Lau W W, Poon P S, Tong C & Wong S The Hong
Kong second parking demand study, Proceedings
of the Institution of Civil Engineers. Transport,
Thomas Telford (ICE Publishing). The Journal's
web site is located at http://www. transport-ice. com
(2005).

Lim H, Williams G T, Abdelqader D, Amagliani J,
Ling Z, Priester D W & Cherry C R, Alternative



56

18.

19.

qC 51+ UF SHEnfiie SsEa afEer ad 28 &% (1) S 2020

Approach for Forecasting Parking Volumes,
Transportation Research Procedia, 25(2017)4171-
4184.

Mcguiness E & Mcneil S, Statistical models to
predict commercial-and parking-space occupancy,
Journal of urban planning and development,
117(1991) 129-139.

Shen Q, Urban transportation in Shanghai, China:
problems and planning implications. International
Journal of Urban and Regional Research, 21 1997)

589-606.

20.

21.

22.

23.

Shoup D C, Cruising for parking, Transport Palicy,
13(1997) 479-486.

Tiexin C, Miaomiao T & ZE M, The model of
parking demand forecast for the urban CCD. Energy
Procedia, 16(2012) 1393-1400.

Tong C, Wong S & Lau W, A demand-supply
equilibrium model for parking services in Hong
Kong, HKIE Transactions, 11(2013) 48-53.
Wong S, Tong C, Lam W C & Fung R Y,
Development of parking demand models in Hong
Kong, Journal of Urban Planning and

Development, 126(2000) 55-74.



