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Abstract

Parking is an integral part of the traffic system everywhere. Provision of parking facilities
to meet peak of demands parking in cities of millions is always a real challenge for traffic
and transport experts. Parking demand is a function of population and car ownership
which is obtained from traffic statistics. Parking supply in an area is the number of legal
parking stalls available in that area. The traditional treatment of the parking studies
utilizes data collected either directly from on street counting and inquiries or indirectly
from local and national traffic censuses. Both methods consume time, efforts, and funds.
Alternatively, it is reasonable to make use of the eventually available data based on
remotely sensed data which might be flown for other purposes. The objective of this work is
to develop a new approach based on utilization of integration of remotely sensed data, field
measurements, censuses and traffic records of the studied area for studying domestic
parking problems in residential areas especially in informal areas. Expected outcomes
from the research project establish a methodology to manage the issue and to find the
reasons caused the shortage in domestics and the solutions to overcome this problems.

Problem

Parking arrangements in urban areas are usually problematic since parking
demand is always growing in accordance with social and economic
development while parking supply is limited to the available spaces on the
streets which are originally provided for relatively low traffic volumes of
the early development stages. For all types of land-use this problem is
markedly remarkable and especially in residential land-use where the streets
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are practically planned and designed with relatively narrow carriage ways.
Consequently, parking demand and parking supply has to be seriously
investigated for both existing and planned residential areas specially in
developing countries like Egypt. Egypt's population still grows - the annual
population growth rate was 1.70 per cent by 2010. Also, the increase in car
ownership levels creates parking problems and affects liveability in
residential areas. All of these leads to issues and shortage of on-street
parking makes problems for residents. This problem will be very
complicated in the future if a policy and solution will not be established. In
this study we provide insight in both parking supply and demand in
residential areas and explore possible solutions.

Overview

Photogrammetry has been in studying of moving, automobiles speed in a
traffic control system. An automobile on the highway is photographed from
a police automobile behind. Hallert concluded that photogrammetry can
doubtless be of great value for the practical application to traffic control
(Hallert, 1971). Also, photogrammetry has been applied in the
reconstruction of traffic accidents. Wolf and Janseen concluded that
photogrammetry assumes an extremely important role in accident
reconstruction since the above described accident related information
quickly changes or disappears altogether (Wolf and Janseen 1980).
Photogrammetry and Parking Studies, Aerial photography has been used to
collect the necessary data for domestic parking (EI-Nokrashym and et al .,
1992; Ramzi, 1995). The application of photogrammetry in demographic
studies deals with the residents as individuals of the population. However, in
parking studies residents are further viewed as road users and the
surrounding spaces will be viewed as spaces also available for traffic
purposes. The traditional treatment of the parking studies utilizes data
collected either directly from on street counting and inquiries or indirectly
from local and national traffic censuses. Both methods consume time,
efforts, and funds. Since the successful launch of very high resolution
sensors, especially IKONOS-1I with 1 m Ground Sample Distance (GSD)
and QuickBird with 0.61 GSD, many researchers have considered them as
possible substitutes of the classical aerial photos used for cartographic
purposes at large scales (Fraser, 2002; Kay et al., 2003; Chmiel et al., 2004;
Pecci et al., 2004). Satellite remote sensing has displayed a large potential to
obtain information on urban housing development state. Without this
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information on urban housing development state, an effective urban
planning is hardly possible. Satellite data less than 1 m spatial resolution are
available now. Satellite data have been used to detect the changes of large
land-use areas (Jensen et al., 1993; Macleod and Congalton, 1998; Ridd and
Liu, 1998; Prakash and Gupta, 1998). QuickBird imagery are accurate
enough for mapping purpose up to scale 1:2500 (Ramzi and et al ., 2009),
The urban planners require up-to-date information to make and implement
the city plans. Therefore, the maps should be produced and regularly
updated with the changes (Ashraf, 2004; Mahmoud, 2004). 2D second order
rectification models are more appropriate for cases where the perspective
and elevation effects are smaller like in our case to minimize the effect of
tilt and relief displacements (Ashraf et al, 2007; Mohamed, 2006; Elghazali,
2005). Wang and Yun Zhang, (2003) extracted roads from Quickbird
images using classification techniques. Qualitative analysis of visual
interpretation of single QuickBird imagery explained that netrwork roads
and built-up areas can be easy identify and extracted (Ramzi et al., 2008).

Study area:

In this study, Qabaa city Egypt, which has a flat topography is chosen as a
test area The test area is covered by Geoeyel- , 0.5m resolution,
panchromatic standard, date 06/09/2011. The Area of Interest includes
different types of man made features and the characteristics of narrow roads
low level of economic and high prices of land, rapid growing of population
and lack of up to date large scale maps.

Methodology

The general methodology is to compare parking demand with supply to
identify the parking deficit. Parking demand is based on the type and
amount of various land uses in the study area. Parking supply is based on
available on-street and off-street parking inventory in the study area. The
general approach to achieve the objectives of the project can be described in
the following points:
1. Data collection
These will include the following items:

- Remotely sensed data

VHRS images, GCPs, CPs and maps covering the study area.
- Census data or Demographic data of population.
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Population can be estimated from mono rectified image using many
methods. In this study population can estimated from mono rectified image
Geoeye-1 by producing large scale map after finding the number of
residential building, area of each building and the average number of stories.
Based on the average size of each apartment, the average number of stories
and the average household size population can be estimated using equations
(1) and (2). After collection the following items from statistics Year book
and field:

Total number of apartments/building = (Area of building average size of
each apartment) * average number of stories 1)

Population = Total number of apartments * Average household size

()

- Traffic data:
a. Parking stall

a. Parking space dimensions or Parking stall:
The area necessary for parking supply is dependent upon the space needed
by the parked vehicles and the space needed for parking maneuver. The total
space is dependent upon the geometry of parking stalls, i.e. parallel, angled
or right angled parking. For on street parking in GCR, the 1977 Cairo
University study gives average values based on field observations in CBD
of Cairo. It could be concluded as a result of this study that for parallel
parking, the necessary space corresponds to curb length of 4.5m per car,
while for perpendicular parking the needed curb length is reduced to 2.5m.

b. Car ownership.
Car ownership can be determine from statistics year book year 2006 last
census and forecasting it to year 2011.

c. Field Observation and measurements
Average size of each apartment
Average number of stories
Off street parking
legal parking supply
illegal parking or domestic parking at night.
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Parking Estimates:

Parking demand can be defined as the number of vehicles expected to be
looking for parking opportunity within a certain area for a specific time
period. For such residential area parking demand is usually peaks at night. It
is a function in car ownership and can be estimated from the following
equation:

Parking demand = Population * Car ownership ... equation 3)

Parking supply in an area is the number of legal parking stalls available in
that area. This means that parking supply is the summation of on street and
off street parking. To estimate parking supply for Qabaa city from mono
rectified satellite image by extracting the following data: measuring all road
widths and all curb faces lengths, and converting this lengths to parking
spaces or cars based on roads widths and the possible type of parking

Results

Five ground control points (GCPs) and nine check points (CPs) has been
used for geometric correction of .Geoeye-1 image using 2D second order
polynomial function. The result shows that the total RMS error on GCPs
and CPs meets the specifications of large scale maps. Image enhancement
techniques improve the quality of an image as perceived by a human. In our
case edge enhancement has been used. In this study, visual classification of
buildings, parcels and roads in the study using Geoeye-1 rectified images
and ARCGIS software has been done. In summary, the results show that:

» All buildings can be identified by the pattern that they make in
conjunction with the roads. Individual houses and other buildings
can also be identified as dark and light tones.

> All roads with their categories secondary, local access and Alley are
visible due to their shape (straight in many cases) and their generally
bright tone contrasting against the other darker features. Also, from
recertified images all road widths can be measured and classified.
After that roads function and parking type has been classified
according to their widths.

Table 1 shows road Categories, widths, function and Parking type. Based on
measuring from rectified satellite image, statistical and using equation (1),
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(2) and (3) both parking supply and demand has been estimated. Table 2

shows parking supply and demand

Table 1. Road Categories, widths, function and Parking type

Road . . _
categoriey Width (m) Function Parking Type
Secondry | More than 8m | Traffic and servicing | ' 2ralel or angled

parking

Local access

5-8 m

Traffic and servicing

Parallel parking

Alley Less than 5m servicing Parallel parking
(ébl\cll!s%) Less than 5m servicing Parallel parking

Field Observation:

Average size of each apartment=107 m2

Average number of stories = 8 story

legal parking supply = 3916 car

Off street parkingt = 134 car

Un occupied parking stalls (due to observations) =71 car
illegal parking or domestic parking at night=258 car

YV V.V V V V V

Parking types are on and off street parking and garage parking. On-
street parking is limited with streets widths and lengths it contributes
with small ratio in parking supply. Streets are not well designed to
meet the requirements of parking supply in informal areas. Streets
should also allow for moving vehicles and pedestrians.

» There are many illegal parking causes problems of moving traffic
inside the study area especially at night.

» There are much other activity in residential areas such commercial,
industrial and others activity leads to there is many obstruction on
the platform prevent pedestrians from using the curb from parking.

» Absent of town planning this leads to narrow streets.
» Absent of garages in most buildings.
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It has

High prices of land leads limited vacant space sand the height of
buildings more than the allowable height.

Many residents put obstructions in front of their building prevent
people from parking especially in front of shops.

been found as presented in table 2 that: Percentage of error in

calculation parking supply fro satellite image and field observations is -2%.
Percentage of error in calculation shortage in parking stall from satellite

image

and field observations is 11.8%. Taken into consideration off street

parking and un-occupied parking stalls rectified images lead to more
accurate results in calculation parking demand from satellite image.

Table 2. Parking supply and demand
. Parking
Region Method Parking demand Shortage % error
supply (car) (cars (car)
Rectified image 3835 4194 359
Qabba Field 3916 4237 321 11.8

From

>

Suggested soluations:

Based on the rectified geoeye-1 satellite image and the produced
large scale map, it has been suggest two vacant spaces, one in middle
and the other in the east of the study area. This vacant spaces can be
used as open parking garage to solve the shortage in parking spaces.

Law of buildings should be applied to control the problem of
domestic parking.

Absent of town planning leads to creation informal residential
regions.

Conclusion:
the research the following conclusions can be drawn:

Parking arrangements in urban areas are usually problematic since

parking demand is always growing in accordance with social and economic
development while parking supply is limited.
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> Very high resolution satellite image can be used for estimation both
parking demand and parking supply.

» It has been proved that Geo eye-1 satellite imagen can play an
important role in calculating parking demand and supply with sufficient
accuracy.

»  The value of the method of collecting data from remotely sensed data
lies in its ability to produce representative results for large study areas in a
very short time.

»  Field observations are very essential to calculate parking demand.

Recommendations
»  Re-calculating the results using stereo satellite images.

»  The proposed methodology with appropriate modifications should be
encouraged to be applied for parking studies in urban land uses other then
the residential like commercial land use, the central business districts in
particular, industrial land use, cultural and recreational land uses, etc.

References

1. Ashraf, M,B. Atyea l. Ahmed,S. Amir a, Quantitative and qualitative
assessment of planmetric information extraction from quick bird images, SENS
2007, Varna, Bulgaria, 2007.

2.Ashraf, M. A, Assessment of producing large scale maps from the optical space
russian imager, A Dissertation Faculty of Engineering, Ain Shams University,
2004.

3. Central agency for public mobilisation and statistics, "Statistical year book, Year
2006.

4. Chmiel, J,S.KayandP.Spruyt, Orthorectification and geometric quality
assessment of very high spatial resolution satellite imagery for common
agricultural policy purpose. International Archives of the Photogrammetry,
Remote Sensing and Spatial Information Sciences, 35(Part B4): 5 p. Istambul,
2004 (On DVD).

5.El-ghazzali,S.S., Assessment of Indian remote sensing satellite (IRS) imaging for
production and updating of 1:25000 planimetric city maps, M. Sc. Thesis, Faculty
of engineering, Cairo University, 2005.

136



6.EI-Nokrashy, M.A, M. Y. Viraim M. A. Eilawa A l. Ramzi,
Evaluation of Using Photogrammetry in Parking Studies, CERM Magazine, El-
azher university, 1992, vol.(14) no(11), Pp 403-415.

7.Hallert B. Photogrammetry for traffic control, close \range photogrammetry,
January 26-29, 1971.

8. Interm report for the improvement of parking in CBD, Cairo University, 1977.

9. Greater Cairo region Tranportation Master plan studying the Arab republic of Egypt,
Interm report for Urban study and traffic improvement, October, 1988.

10.Jensen, JJR,D.J. Cowen,J.D. Althausen,andS. Narumalani, An
Evaluation of the CoastWatch Change Detection Protocol in South Carolina,
Photogrammetric Engineering & Remote Sensing, 1993, 59(6), pp. 1039-1046.

11. Kay, S;P. Spruyt K. Alexandrou, Geometric quality assessment of
orthorectified VHR space image data. Photogrammetric Engineering & Remote
Sensing, 2003, 69 (5):484-491.

12.Macleod, R.D.,andR.G. Congalton, AQuantitative Comparison of Change-
Detection Algorithms for Monitoring Eelgrass from Remotely Sensed Data,
Photogrammetric Engineering & Remote Sensing, 1998, 64(3), pp. 207-216.

13. Mahmoud, S. M., Updating maps using high Resolution satellite imagery as an
alternative to traditional techniques, Faculty of Engineering, Zagazig University,
2004.

14. Mo hamed, L.K., Geometric quality assessment of various sensor modeling
techniques, M. Sc. Thesis, Faculty of Engineering, Cairo University, 2006.
15.Pecci,J;F.Canoand G. M aza, Generacion de una ortoimagen QuickBird del
afio 2003 de la Comunidad Auténoma de la Region de Murcia: metodologia y
resultados. XI Congreso Métodos Cuantitativos, Sistemas de Informacion
Geografica y Teledeteccion 2004. Murcia, Spain, 2004, Vol. I: 301-312.

16.Prakash, A.and R.P. Gupta, Land-use mapping and change detection in a coal
mining area - a case study in the Jharia coalfield, India, International Journal of
Remote Sensing, 1998, 19(3), pp.391- 410.

177 Ramzi,A.I,N. GeorgievandR. Ned ko v, Mapping using ortho ready
panchromatic QuickBird images, CERM Magazine, El-azher University, June
2009, vol.(31) no(2), Pp 403-415.

18 Ramzi, A . l.and R. N ed k o v, Qualitative analysis of visual interpretation of
single QuickBird imagery, Fourth scientific conferences, SENS 2008, Bulgarian
Academy of Sciences, 2008, pp 102- 105.

19.Ramzi, A I, M. Sc., in Civil Engineering, Civil Engineering Department, Faculty
of Engineering, EI-Minia, Egypt, titled Evaluation of Using Photogrammetry in
Parking Studies, 1995.

20.Ridd, M. K.andJ. Liu, AComarison of Four Algorithms for Change Detection in
an Urban Environment, Remote Sensing of Environment, 1998, 63,pp. 95-100.

21.Wang, Yun Zhan g, Extraction of urban road network using Quickbird Pansharped
Multispectral and Panchromatic Imagery by Performing Edge-Aided Post-
Classification, 2003.
http://www.geoict.net/Resources/Publications/RW_UNB_GRS S_2003.pdf

137



22.Wolf, R.andJ. Jansseen,, "Photogrammetry in traffic accident reconstruction”,
fall technical meeting "ACSM ™ American congress of surveying & Mapping
OFOct. 7-10, 1980.

OILIEHKA HA MTAPKUPAHETO B CTPAHATA C IIOMOIITA HA
TACTAHIIMOHHU TAHHU

Pamszu A. U.

KiarouoBu JAYMMU: Bw3moxkHOCTH U THPCCHC B IMAPKHUPAHCTO —
I[I/ICTaHHI/IOHHI/I uscjacaBaHus — WzBnmuane Ha IIbTHUIIIA

Pesome

[Tapkupanero e HepasJgenHa 4YacT OT CHCTEMaTa Ha YJIHMYHOTO
JBIDKCHHE B 11 CBAT. OCUTypsiBAaHETO HA MApKUHTHU 3a 3a/I0BOJIIBAaHE Ha
NOTPeOHOCTUTE OT MapKUpaHe B MIJMOHHUTE TpajioBe BUHArU € OWJo
NPEIN3BUKATENICTBO 33 EKCIEPTUTE MO YIMYHO IBIDKEHHE M TPAHCIIOPT.
Hyxnara ot mapkupane e (QyHKIUS Ha HacelleHHeTo W Opos Ha
NPUTEXKABAHUTE KOJIM, KOWTO MOXe Ja ObJIe YCTAHOBEH OT CTAaTUCTUKATA Ha
yIUYHOTO JBW)XeHHe. [lapkuHroBara JoCTaBKa B JajeHa o0JlacT ce
u3pazaBa ¢ Opos Ha HATMYHUTE 3aKOHHM ITapKOMecTa B Ta3H OO0JIacT.
TpaI[I/ILII/IOHHI/I}IT noaxoJ B IMAPKHUHIOBUTC MPOYyYBAHUA HU3IIOJI3Ba JAHHUTC,
HOJy4eHH TMpPSKO, 4Ype3 MpeOposiBaHe HA yIUIATa M 3alUTBAHUS, WIH
HCIIPAKO, OT MCCTHUTC U HALIMOHAJTHUTC CTATUCTUUCCKH JaHHU 34 YIIMYHOTO
nBkeHue. Y nBaTa Merona M3MCKBAT BpeMe, CHIIM M cpenacTsa. J[pyrata
pasyMHa BB3MOXKXHOCT € Ada CC M3MOJI3BAT CBCHTYAJIHUTC HAJIWYHHU HAHHU,
HOJY4eHH JUCTAHIIMOHHO OT CITBTHHIM, U3CTPEJISIHU 3a Apyru uenu. Llenra
Ha Hacrosmiata pabora € Ja ce pa3BHe HOB MOAXOA Ha Oa3ara Ha
CHBMECTHOTO HM3MOJI3BaHE HA JUCTAHIIMOHHU JaHHH, TIOJICBH HW3MEpPBaHMI,
npeOposBaHMS U 3aIIUCH 33 YJIMYHOTO JIBU)KEHHE B M3CJIeBaHaTa 00JacT 3a
u3ClieIBaHe Ha NpoOJIeMHUTEe, CBBP3aHH C MApKUPAHETO B JKWIUIIHUTE W
ocobeHo, B HehopmanHuTe 0o0iacTu Ha crpanara. O4akBaHHUTE pe3yJTaTH
OT M3CJICAOBATENICKUS MPOEKT Ca J1a Ce BbBEAE METOIOJIOTHS 3a YIPaBICHHE
Ha HpO6HeMa " Oa CC YCTAHOBAT HNPUYHUHUTEC, NPCIU3BHUKBAIIM HCIOCTUT B
NapKUPaHETO B CTPaHATA U PEIICHUATA 33 IPEOAOIISIBAHE HA TO3H IPOOIIEM.
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