
48 Hkkjrh; oSKkfud ,oa vkS|ksfxd vuqla/kku if=kdk o"kZ 28 vad ¼1½ twu 2020Hkkjrh; oSKkfud ,oa vkS|ksfxd vuqla/kku if=kdk
o"kZ 28 vad ¼1½ twu 2020 i`- 48&56
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tud ijekj*] izhfrduk nkl ,oa Qjgr vkt+kn
*jktekxZ vkSj ifjogu foHkkx] ,QVhbZ&n egkjktk l;kthjko cM+kSnk fo'ofo|ky;] cM+kSnk 390 001 ¼xqtjkr½

ifjogu ;kstuk izHkkx] lh,lvkbZvkj&dsanzh; lM+d vuqla/kku laLFkku] ubZ fnYyh 110 025

lkjka'k % vk/kqfud ;qx esa] 'kgjksa esa futh okguksa dh c<+rh la[;k ds fy, tula[;k vkSj vkfFkZd fodkl ds lkFk&lkFk yksxksa ds c<+rs thou Lrj dks nks"kh Bgjk;k
tkrk gSA lM+dksa ij okgu [kM+s djus esa gksus okyh xM+cM+h ls lh/ks rkSj ij ikfd±x dh txg dh t:jr dks vuqHko fd;k x;k gSA blfy,] lM+d fu;kstu vkSj
fodkl ds pj.k esa] cqfu;knh <kaps vkSj dHkh&dHkh rduhdh ekaxksa dks Hkh iwjk djuk gksxk] ftldh vkiwfrZ ds fy, lalk/ku lhfer gSaA blds fy, ,d lkekU; ekWMy
fodflr djuk laHko gS tks fofHkUUk ekunaMksa ds vuqlkj ikfd±x dh ekax dk vuqeku yxk ldrk gS] tSls fd varjky vof/k] ;k=kkvksa dh la[;k bR;kfnA bl
'kks/k dk;Z dks izfr LFky ikfd±x ds mi;ksx ds :i esa ikfd±x dh ekax ds vuqlkj izfr:i ¼model½ fodflr djus ij tksj fn;k x;k gSA lkekftd&vkfFkZd ds
lkFk&lkFk vkfVZQhf'k;y U;wjy usVodZ rduhd ¼ANN½ dk mi;ksx djds Mªkboj dh ;k=kk fo'ks"krkvksa ds vk/kkj ij okf.kT;dh lg O;kolkf;d {ks=k ds fy,
,d ekWMy fodflr fd;k x;k gSA bl gsrq [kaMksa ds mfpr nks izeq[k dsUnzh; okf.kT;dh ftyk vFkkZr~ usg: Iysl vkSj Hkhdkth dkek Iysl dks fnYyh&,ulhvkj esa
pquk x;k gSA ojh;rk losZ{k.k ds vk/kkj ij ikfd±x mi;ksxdrkZvksa ds lkekftd&vkfFkZd vkSj ;k=kk fo'ks"krkvksa ds vkadM+s dks bdV~Bk djus ds fy, iz'ukoyh dk
[kqyklk rS;kj fd;k x;k gSA ifj.kkeksa ls irk pyrk gS fd ikfd±x le; vkSj ikfd±x 'kqYd lfgr dqy ykxr ikfd±x dh ekax ij lcls vf/kd izHkko Mkyrh gS]
ftlds ckn fdlh O;fä dh ;k=kk ds mís'; esa cnyko gksrk gSA blesa izR;sd fuos'k izkpy dk egRo izkIr fd;k x;k gSA ikfd±x uhfr;ksa dks cukrs le; egRoiw.kZ
pj dks 'kkfey djus ds fy, ;g v/;;u lgk;d gS vkSj ;g 'kks/k ;kstukdkjksa dks fofHkUUk rjg ds Hkwfe ds mi;ksx ds fy, Hkh ikfd±x LFky ds egRo dk leFkZu
djrk gSA
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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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izLrkouk
nqfu;k Hkj esa Rofjr vkS|ksxhdj.k ds dkj.k 'kgjh vFkZO;oLFkk

dh mPp fodkl nj c<+h] tula[;k dh mPp o`f) ds vykok
fuokfl;ksa ds thou Lrj ds lkFk&lkFk vk;] futh okgu
LokfeRo esa fujarj o`f) gks jgh gSA us nkok fd;k fd tula[;k
o`f) vkSj yksxksa ds c<+rs thou Lrj 'kgjksa esa dkjksa dh la[;k
esa o`f) ds fy, nks"kiw.kZrk gSa (Shen,1997)A lM+d ifjogu
vkSj jktekxZ ea=kky;] Hkkjr ¼MoRTH) ds vuqlkj] Hkkjr esa
2015 esa 2015 esa 55 fefy;u ls yxHkx 400» dh eksVj
okgu vkcknh esa o`f) gqbZ gSA lM+dksa ij okgu [kM+s djus esa
gksus okyh xM+cM+h ls lh/ks rkSj ij ikfd±x dh txg dh t:jr
gSA NksVs 'kgj dh dkjksa dh lLrh dher vkSj ikfd±x ds fy,
fu%'kqYd ;k ukeek=k 'kqYd ds dkj.k] vf/kdka'k yksx futh
okguksa }kjk fo'ks"k :i ls fodkl'khy ns'kksa esa ;k=kk djuk ilan
djrs gSa tgka lkoZtfud ikjxeu dk cqfu;knh <kapk vHkh Hkh
vifjiDo gSA ;gka rd fd fu.kZ; uhfr cukrs le; rnFkZ
vk/kkj ij fd, tkrs gSaA eYVh&ysoy ikfd±x flLVe tSls u,
fodkl lfClMh okys ikfd±x 'kqYd ds lkFk vkWQ&LVªhV ikfd±x
;kstuk ds :i esa i;kZIr LFkku iznku djrs gSaA ysfdu 'kgj ds
eq[; ;k iqjkus {ks=kksa] eq[; :i ls dsanzh; O;kikj ftys] vkWQ&LVªhV
ikfd±x ds fy, i;kZIr LFkku iznku djus esa foQy tks ml {ks=k
esa vkWu&LVªhV ikfd±x ekax dh ek=kk dks c<+krs gSaA ikfd±x dh
txg ¼Shoup, 2006½ ds fy, eaMjkrs gq, vkSj izHkkoh dSfjtos
dh pkSM+kbZ dk vfrØe.k djus ds dkj.k vkWu&LVªhV ikfd±x
;krk;kr dh HkhM+ dks c<+krh gSA bu lHkh igyqvksa dks ns[krs
gq,] ikfd±x c<+rh futh okgu LokfeRo ds ifjn`'; esa ifjogu
;kstukdkjksa ds fy, izeq[k fparkvksa esa ls ,d cu x;k gSA
blfy,] fu;kstu vkSj fodkl ds pj.k esa] cqfu;knh <kaps vkSj
dHkh&dHkh rduhdh ekaxksa dks iwjk djuk gksxk] ftldh vkiwfrZ
ds fy, lhfer lalk/ku gSaA ikfd±x O;ogkj vkSj ikfd±x dh
ekax dks xgjkbZ ls leÖkuk vko';d gS tks ,d mi;qä ikfd±x
uhfr rS;kj djus esa enn djrk gSA ,d lkekU; ekWMy fodflr
djuk laHko gS tks fofHkUUk ekunaMksa ds lanHkZ esa ikfd±x dh ekax
dk vuqeku yxk ldrk gS] tSls] varfj{k] vof/k] ;k=kkvksa dh
la[;k] vkfnA bl 'kks/k dk;Z dks lkekftd&vkfFkZd ds lkFk&lkFk
ikdZj dh ;k=kk fo'ks"krkvksa ds vk/kkj ij okf.kfT;d lg
O;kolkf;d {ks=k ds fy, izfr LFky ikfd±x dh txg ds mi;ksx
ds :i esa ikfd±x fMekaM ekWMy ds :i esa fodflr djus ij tksj
fn;k x;k gSA

v/;;u dh i`"BHkwfe
lexz vkSj vO;ofLFkr Lrj ij ikfd±x dh ekax dks ekWMy

djus vkSj iwokZuqeku yxkus ds fy, dbZ v/;;u fd, x, gSaA
ikfd±x dh ekax ;k=kk nwjh vkSj ;k=kk ds le; (Hunt and
Teply, 1993, Hensher and King, 2001, Das et al., 2016)
tSls fofHkUUk dkjdksa ls izHkkfor gSA ikfd±x dh txg vkSj
xarO; ds fy, iSny pyus dk le; ¼Lau et al., 2005,
Chakrabarti and Mazumder, 2010, Hilvert et al., 2012,
Tong et al., 2013) ikfd±x 'kqYd ¼Hensher and King, 2001
Tiexin et al., 2012, Lim et al., 2017½] fofHkUUk Hkwfe mi;ksx
fo'ks"krkvksa ¼Wong et al., 2000, Lau et al., 2005, Bai et
al., 2011, Fiez et al., 2018½ lkFk gh ikdZj dh tula[;k vkSj
lkekftd vkfFkZd fo'ks"krk,a ¼Chakrabarti and Mazumder,
2010, Ghuzlan et al., 2016, Aderamo and Salau, 2013½
fdlh fo'ks"k {ks=k esa ikfd±x dh ekax vke rkSj ij ml {ks=k dh
Hkwfe mi;ksx fo'ks"krkvksa ls izHkkfor gksrh gSA yxHkx 69
fofHkUUk Hkwfe mi;ksx oxhZdj.k baLVhV~¸kwV vkWQ VªkaliksVsZ'ku
bathfu;lZ ¼ITE) (2010½ ds ikfd±x tujs'ku eSuqvy ds vuqlkj
miyC/k gSaA Hkwfe ds izR;sd vkadM+s o.kks± dk mi;ksx de ;k
T;knk djrs gSa tks fo'ks"k :i ls Hkou@{ks=k ds fy, ikfd±x ih<+h
dks izHkkfor djrs gSaA ikfd±x ds fy, ekax vuqeku ekWMy
fodflr djus ds fy, izkjafHkd Lrj ij lHkh izdkj ds Hkwfe
mi;ksx ds fy, ikfd±x ih<+h nj dk vuqeku yxkuk vko';d
gSA izfr ;wfuV {ks=k ¼Tiexin et al., 2012) esa ikfd±x dh ih<+h
nj fdlh fn, x, Hkwfe mi;ksx ls mRiUUk ikfd±x LFkku dh
ekax gSA 1994 esa] (Kefei) us Hkwfe mi;ksx ds vk/kkj ij ,d
fLFkj ikfd±x ih<+h nj ekWMy dh LFkkiuk dhA ikfd±x ih<+h nj
ekWMy dk lcls ljy :i lehdj.k 1 ds vuqlkj gSA blds
vykok] 'kgjh ikfd±x dh ekax dks izHkkfor djus okys dkjdksa
dk fo'ys"k.k djds] ikfd±x iwokZuqeku ,YxksfjFe fn;k vkSj ekax
iwokZuqeku ds fy, fLFkj ikfd±x ih<+h nj ekWMy fodflr fd;kA
Tiexin et al., 2012 us dbZ VuZvksoj jsV tSls vkSlr VuZvksoj
jsV ij fopkj djds ikfd±x ih<+h nj ekWMy esa lq/kkj fd;k]
ikfd±x ykWV vf/kHkksx] ikfd±x ewY; izHkko xq.kkad] ikfd±x lqfo/kk
dh lsok dk Lrj] eksVj okgu fodkl] vkfn ¼lehdj.k 2)A
bl v/;;u esa] ,d fo'ks"k ikfd±x lqfo/kk ds fy, ,yvks,l
dks ifjHkkf"kr djus ds fy, igpkus tkus okys dkjdksa dks
/;ku esa j[ks fcuk lsok ds Lrj dk ewY; 85» ds :i esa
euekus <ax ls fy;k x;k FkkA blfy,] fiNys v/;;uksa esa
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lq/kkj ds :i esa] lehdj.k 2 (Das et al., 2016) }kjk ykxr
dkjd ;kuh lkoZtfud ifjogu vkSj mi;ksfxrk&vk/kkfjr xq.kkad
dks ojh;rk fn[kkus ds laca/k esa dkj dh ;k=kk ykxr dks ns[krs
gq, vkxs foLrkj fd;k x;k gSA ikjxeu ij dkj ds mi;ksx
dhA
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y = ikfd±x dh ekax ¼ikfd±x LFky@ikfd±x dh txg½(
ai = ikfd±x ih<+h nj ¼izfr ;wfuV {ks=k dh ekax½(
Ri = bekjr dk {ks=k gS ¼oxZ ehVj½(
i = ek/; ikfd±x i.;korZ;
i = ikfd±x vf/kHkksx;
 = ikfd±x lsok dk Lrj;
L = ikfd±x ewY; izHkko xq.kkad;
 = eksVj okgu fodkl xq.kkad;

fiNys v/;;uksa ls irk pyk gS fd ikfd±x dh dher fdlh
fo'ks"k ikfd±x ds fy, ikfd±x ekax ds fy, lcls vf/kd
izHkko'kkyh dkjdksa esa ls ,d yxrh gS vkSj eksMy ilan gSA
Hensher and King ¼2001½ us fof'k"V ikfd±x LFky ij ikfd±x
dh ekax dh ih<+h esa ikfd±x ewY; fu/kkZj.k dh Hkwfedk dh tkap
dhA mUgksaus lhchMh {ks=k esa fofHkUUk LFkkuksa ij ikfd±x ewY;
vkSj lapkyu ds ?kaVksa ds lkFk vyx&vyx O;ogkj ds uewus
izkIr djus ds fy, futh dkj mi;ksxdrkZvksa vkSj lkoZtfud
ikjxeu mi;ksxdrkZvksa ds ,d izkFkfedrk okys MsVk dk mi;ksx
fd;kA McGuiness and McNeil (1991½ us ikfd±x Lisl
vkWD;wisalh ds lkaf[;dh; ekWMy dks fodflr djus esa ikfd±x
ewY; ds izko/kku ij Hkh fopkj fd;kA mUgksaus ppkZ dh fd
ikfd±x dh dher c<+us ij fujarj ekax yksp oØ dks ns[krs gq,]
vf/kHkksx Hkh c<+rk gS tks igyh ut+j esa xyr yxrk gS] ysfdu
ikfd±x dh lkekU;hÑr ykxr ¼'kqYd + igqap + igqap le; +
lqj{kk + lqj{kk½ ij fopkj djrs le;] ;g laHko gS fd mPp
'kqYd okyh ikfd±x dk mi;ksx djuk mfpr gksA vkerkSj ij]
fofHkUUk izdkj ds Hkwfe mi;ksx ds fy, ikfd±x LFkku dh ekax
fHkUUk gksrh gSA blfy,] fdlh fo'ks"k {ks=k esa ikfd±x dh ekax ds
fy, Hkwfe&mi;ksx dh fo'ks"krkvksa dks ,d egRoiw.kZ iSjkehVj

ik;k x;kA Al-Masaeid et al., 1999 us tkWMZu ds fofHkUUk
'kgjksa esa fofHkUUk izdkj ds Hkwfe mi;ksxksa ds fy, okgu ikfd±x
dh ekax dk iwokZuqeku djus ds fy, ,d lkaf[;dh; ekWMy dh
LFkkiuk dhA mUgksaus 53 vLirkyksa] 40 gksVyksa] 42 dk;kZy;
Hkouksa] 35 vikVZesaV Hkouksa] 21 jsLrjka vkSj 17 'kkWfiax lsaVjksa
dk v/;;u fd;kA Al-Sahili and Hamadneh (2016½ us
vkoklh;] gksVy] dk;kZy; vkSj okf.kfT;d@[kjhnkjh tSls fofHkUUk
Hkwfe mi;ksxksa ds fy, ikfd±x dh vko';drk dk v/;;u Hkh
fd;kA mUgksaus X;kjg vkSj vyx&vyx Hkwfe mi;ksxksa ds fy,
lqcg vkSj 'kke ds ihd vof/k losZ{k.k MsVk dk mi;ksx bu
Hkwfe mi;ksxksa ds lkFk ikfd±x fMekaM ih<+h ds laca/kksa dks LFkkfir
djus ds fy, fd;kA ikfd±x dh ekax dk iwokZuqeku yxkus dk
,d vkSj ljy rjhdk fdlh fn, x, ikfd±x ykWV ds fy,
izR;sd vf}rh; ikfd±x xfrfof/k ds fy, ikfd±x lap; izksQ+kby
ij vk/kkfjr gS (Wong et al., 2000, Lau et al., 2005)A

orZeku v/;;u esa] lkekftd&vkfFkZd vkSj ;k=kk fo'ks"krkvksa
ds lkFk&lkFk fiNys v/;;uksa ls igpkus x, ikfd±x fo'ks"krkvksa
dk izfrfuf/kRo djus okys egRoiw.kZ iSjkehVj Ñf=ke cqf) gSa
¼,vkbZ½ tSls vkfVZQhf'k;y U;wjy usVodZ ¼,,u,u½ & tks
ekuo efLr"d dh dk;Z{kerk dk vuqdj.k djus esa l{ke gS
vkSj igpkuus ;ksX; xSj&jSf[kdrk ds lkFk lh/ks O;ogkj dj
ldrk gS& dk mi;ksx ikfd±x dh txg ds mi;ksx ds lanHkZ esa
ikfd±x dh ekax dh Hkfo";ok.kh djus ds fy, fd;k x;k gS]
vFkkZr~] ikfd±x vof/k izR;sd ;k=kkA

Lkkexzh ,oa fof/k
v/;;u i)fr dks fp=k 1 esa n'kkZ, x, ¶yks&pkVZ ds :i esa

rS;kj vkSj izLrqr fd;k x;k gSA ,df=kr vkadM+ksa ds vk/kkj ij]
fdlh O;fä dh fo'ks"krkvksa ds csgrj ewY;kadu ds fy, izkjafHkd
fo'ys"k.k fd;k x;k gSA ,,u,u ekWMy ds fodkl ds fy,
izHkkoh uewuk vkdkj ij fopkj fd;k x;k gSA Ñf=ke cqf)eÙkk
rduhd esa] vkfJr vkSj Lora=k ekinaMksa ds chp tfVy laca/kksa
dh igpku djus ds fy, cSd izksiksxs'ku ,Yxksfjn~e ds lkFk
,,u,u dk mi;ksx fd;k x;k gSA

;g v/;;u eq[; :i ls okf.kfT;d lg O;olk; Hkwfe&mi;ksx
ds fy, fMekaM ekWMy fodflr djus ij dsafnzr gSA fnYyh&,ulhvkj
dh lhek ds Hkhrj nks izeq[k lhchMh vFkkZr~ usg: Iysl vkSj
Hkhdkth dkek Iysl dks v/;;u {ks=k ds :i esa pquk x;k gSA
usg: Iysl gS& lcls O;Lr lhchMh {ks=kksa esa ls ,d vkSj ,f'k;k
dk lcls cM+k bysDVªkWfuDl cktkj& ubZ fnYyh {ks=k esaA blesa
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cM+h la[;k es a O;kolkf;d@O;kolkf;d vkSj [kjhnkjh
xfrfof/k;k¡ gSa tks fnYyh&,ulhvkj ds vU; lHkh fgLlksa ls
vPNh dusfDVfoVh j[krh gSaA gkykafd ;g lkoZtfud ifjogu
tSls cl] esVªks] ds ek/;e ls vPNh igqap gS] vkfn] yksx vHkh Hkh
vius futh okgu }kjk cM+h ek=kk esa txg ij tkrs gSa
¼lkj.kh 1½A bldh fnu Hkj ikfd±x dh ekax gSA Hkhdkth dkek
Iysl lcls cM+s dk;kZy;&O;kolkf;d {ks=kksa esa ls ,d gS] ftlesa
fnYyh ds vU; lHkh Hkkxksa ls cM+h ek=kk esa dk;Z&;k=kk dk
vkd"kZ.k gSA lkoZtfud ifjogu ds ek/;e ls Hkh bldh vPNh
dusfDVfoVh gS] ysfdu fnu Hkj esa ikfd±x dh cM+h ek=kk esa ekax
gSA nksuksa v/;;u {ks=kksa ds ikfd±x lap; izksQ+kby ¼vkadM+s½ vkSj
fo'ks"krkvksa ¼rkfydk½ dks Øe'k% fp=k  2 vkSj fp=k  3 esa
fn[kk;k x;k gSA

losZ{k.k vkSj MsVk laxzg
izkjafHkd voyksdu ds :i esa] ikfd±x bUosaVªh vkSj ykblsal

IysV losZ{k.k vk;ksftr fd;k x;k gSA ikfd±x cFkZ ds vkSlr
{ks=k] ikfd±x dh dqy {kerk vkfn dk vuqeku yxkus ds fy,
bUosaVjh losZ{k.k fd;k x;k gSA ykblsal IysV losZ{k.k 12 ?kaVs ds
fy, fd;k x;k gSA ¼lqcg 8%00 cts ls jkr 8%00 cts rd½A
ykblsal IysV losZ{k.k] ikfd±x lap;] vkSlr ikfd±x vof/k]
ikfd±x dkjksckj vkSj ikfd±x vf/kHkksx nj dk mi;ksx djds
x.kuk dh xbZ gSA VuZvksoj dh x.kuk iwjs losZ{k.k vof/k ds
nkSjku ;k ihd Ms vkSj jkr ds le; ds nkSjku dh tk ldrh gSA
orZeku v/;;u esa] 4 ?kaVs ds fy, fnu ds f'k[kj dh ekax
lfgr VuZvksoj v/;;u fd;k x;k gSA 15 feuV ds le;
varjky ds lkFkA nks ikfd±x lqfo/kkvksa dh fo'ks"krkvksa dks
lkj.kh 1 esa fn[kk;k x;k gSA nksuksa LFkkuksa ds fy, VuZvksoj dk
ewY; cgqr de gS] ftlls irk pyrk gS fd dkjksa dks yach vof/k
ds fy, ikdZ fd;k tkrk gS vkSj ikfd±x dh n{krk dks fxjk
nsrk gSA blfy,] ,d ekWMy fodflr djuk vko';d gS tks
izR;sd O;fä }kjk izR;sd ;k=kk ij ikfd±x LFkku ds mi;ksx dh
Hkfo";ok.kh dj ldrk gSA

 ikfd±x dh ekax ds vkdyu ds fy,] ikdks± dh lkekftd
vkfFkZd vkSj ;k=kk fo'ks"krkvksa dk vkdyu djus ds fy,
ojh;rk ojh;rk iz'ukoyh losZ{k.k fd;k x;k gSA losZ{k.k pksVh
vkSj vkWQ&ihd nksuksa ?kaVksa ij fd;k x;k FkkA usg: Iysl esa

fp=k 1& dk;Ziz.kkyh ¶yks pkVZ

fp=k 2 & usg: Iysl esa ikfd±x fp=k 3 & Hkhdkth dkek Iysl esa ikfd±x
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yxHkx 200 uewus vkSj Hkhdkth dkek Iysl esa 150 uewus
fo'ys"k.k ds fy, ,d=k fd, x, gSaA iz'ukoyh :i esa lkekftd
vkfFkZd ekinaMksa tSls fyax] vk;q] vk;] is'kk] ;k=kk dk mís';
vkfn vkSj ;k=kk fo'ks"krkvksa tSls ;k=kk nwjh] ;k=kk le;] ;k=kk
dh ykxr] vklkuh ¼[kkst + ikfd±x½ le;] xarO; ds fy,
le; pyuk vkfnA izR;sd mÙkjnkrk ds fy, ikfd±x dh
vof/k uhps nh xbZ gS vkSj ikfd±x vof/k ds vk/kkj ij ikfd±x
'kqYd dh x.kuk dh xbZ gSA fo'ys"k.k esa] pj le; lwpdkad
vkSj ykxr lwpdkad is'k fd, x, gSa tks futh okgu ds fy,
lkoZtfud ifjogu ds fy, lacaf/kr ewY; ds vuqikr gSa] mnkgj.k
ds fy,] le; lwpdkad lkoZtfud ifjogu }kjk futh okgu
}kjk le; ;k=kk djus ds fy, ;k=kk le; dk vuqikr gSA vkSj
ykxr lwpdkad ds fy, HkhA izR;sd izfrfØ;k pj ds o.kZukRed
vk¡dM+s lkj.kh 2 vkSj rkfydk 3 ds ckn esa lkj.kh c) fd,
x, gSaA

ekWMy ÝseodZ
,d ekWMy fodflr djus ds fy,] usg: Iysl ds fy, 178

¼89»½ ikdks± dk izHkkoh uewuk vkdkj vkSj Hkhdkth dkek
Iysl ds 141 ¼94»½ ikdZj dk fo'ys"k.k fd;k x;k gSA izR;sd
LFkku ls izkIr uewuksa dks fo'ys"k.k esa tksM+k x;k gS vkSj ,d
ekWMy fodflr djuk gSA ekWMy esa fyax] vk;q] vk;] is'ks vkSj
;k=kk ds mís'; dks Js.khc) pj ds :i esa fy;k x;k Fkk] tcfd
vU; ;k=kk fo'ks"krkvksa dks fujarj pj ekuk tkrk FkkA bl i=k
esa] cgqijr QhM&QkWjoMZ cSd&izksixs'ku U;wjy usVoDlZ ¼chih,u,u½
dks ikfd±x dh ekax ds ckjs esa crk;k x;k FkkA ,,u,u esa
lh[kus dh {kerk gksrh gS vkSj ;g pj ds chp tfVy laca/kksa dks
idM+ ldrk gS tks vf/kd lVhdrk iznku djrk gSA chih,u,u
¼cgqijr ilsZIVªkWu&,e,yih½ dk ukedj.k ,d rhu ijr vFkkZr~]
buiqV] fNih vkSj vkmViqV ijrksa esa O;ofLFkr Ñf=ke U;wjkWUl
dk ,d lsV gksrk gSA tc MsVk buiqV ijr ds ek/;e ls iznku

fd;k tkrk gS] rks buiqV ijr esa U;wjkWUl Hkkfjr MsVk dks
izpkfjr djrs gSa vkSj fNih gqbZ ijrksa ds ek/;e ls iwokZxzg dk
p;u djrs gSaA urhtru] vkmViqV ys;j fufnZ"V lfØ;.k
QaD'ku dk mi;ksx djds uksM ij mRiUUk gksrh gSA
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sW dusD'ku otu gS

f(x) = 1/(1+e^(-x))
ekWMy esa buiqV ijr dks NksM+dj nks ijrsa gSaA eku yhft,

fd fNih gqbZ ijr ds uksM~l dh la[;k z_l gS] z_s ^ ((l)) fNih

lkj.kh 1 & ikfd±x fo'ks"krk lkjka'k

ikfd±x lkaf[;dh usg: Iysl Hkhdkth dkek
Iysl

ihd le; 15%00-15%30 13%00-13%30
ihd ikfd±x lap; 1009 899
ihd ikfd±x lr`fIr ¼Mh@lh½ 3-25 1-8
vkSlr ikfd±x lap; 674-66 534-45
vkSlr ikfd±x vof/k ¼feuV½ 176 153
vkSlr dkjksckj ¼okgu ?kaVk@cs½ 0-57 0-46
ikfd±x lwpdkad ¼»½ 217-63 423-38

(1)
(2)

(3)

lkj.kh 2 & o.kZukRed pj ds o.kZukRed vk¡dM+s

iSjkehVj Jsf.k;k¡ izfr'kr fgLlk

fyax iq#"k 79-6

efgyk 20-4

mez 18 ls uhps 0

18&30 37-6

30&55 51-4

55 ls Åij 11-0

ekfld vk; 20000 ds rgr 0

20000 & 30000 0

30000 & 45000 24-8

45000 & 60000 32-9

60000 & 80000 25-1

80000 ls Åij 17-2

O;olk; lfoZl 60-8

O;kikj 22-6

Lo fu;ksftr 9-7

Nk=k 6-9

vodk'k izkIr 0

xf̀g.kh 0

;k=kk dk mís'; dke 63-0

O;kolkf;d 28-5

[kjhnkjh 8-5

vU; yksx 0
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ijr esa uksM s dk buiqV gS vkSj z s_s ^ ((l)) fNik ijr esa
vkmViqV uksM s ds fy, [kM+k gS] fQj lw=k ¼1½ vkSj ¼2½ izkIr
fd;k tk ldrk gS ftldk mi;ksx vkmViqV rS;kj djus ds
fy, fd;k tkrk gSA izLrkfor fof/k esa, flXekWbM dk mi;ksx
eq[; lfØ;.k Q+aD'ku f (…) ds :i esa fd;k x;k Fkk] tks fd
lehdj.k esa fn[kk;k x;k gS ¼2½ lehdj.k ¼3½ }kjk fn;k x;k
gSA flXekWbM ¼,l&Vkbi½ Q+aD'ku dks D;ksa pquk x;k gS] bldk
dkj.k ;g gS fd Q+aD'ku ds vkmViqV varjky [0, 1] esa gSa] tks
usVodZ ds vkmViqV dh ekax dks iwjk djrs gSaA

izLrkfor ekWMy esa] fo'ys"k.k ds fy, Js.khc)@dkjd vkSj
Ldsy @dksofj,V pj dk mi;ksx fd;k x;k gSA Js.khc) MsVk
ds fy, izfØ;k dh vof/k ds fy, ,d&lh&dksfMax dk mi;ksx
djds Meh pj fodflr fd, x, gSaA

izLrkfor ekWMy esa] fo'ys"k.k ds fy, Js.khc)@dkjd vkSj
Ldsy @dksofj,V pj dk mi;ksx fd;k x;k gSA Js.khc) MsVk
ds fy, izfØ;k dh vof/k ds fy, ,d&lh&dksfMax dk mi;ksx
djds Meh pj fodflr fd, x, gSaA mnkgj.k ds fy,] ;fn pj
dh lh Jsf.k;ka gSa] rc pj dks oSDVj ds :i esa laxzghr fd;k
tkrk gS] igyh Js.kh ds :i esa ¼1 0--- 0½] vxyh Js.kh ¼0 1-
--- 0½]------- vkSj vafre Js.kh ds :i esa ¼0 0---- 1½ ds :i esa
laxzghr fd;k tkrk gSA Ldsy fd, x, pj dks lw=k

¼4½ dk mi;ksx djrs gq, U;wure&vf/kdre lkekU;hdj.k
fof/k dk mi;ksx djrs gq, iqufoZdflr fd;k x;k Fkk] rkfd
uewuksa esa lkaf[;dh; forj.k ¼ckbZ ,V vyA] 2011½ dk xq.k
gksA

Normalized (zi*)
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tgk¡] Zi dPps vk¡dM+s
zi * lkekU;hÑr vk¡dM+s

bu nksuksa ds la;kstu dks ,d buiqV vkSj vkmViqV izf'k{k.k
MsVk ds :i esa mi;ksx fd;k x;k gS vkSj usVodZ dks U;wjy
usVodZ VwyckWDl MATLAB 2016 esa ysosucxZ&ekDokZMZ yfu±x
,Yxksfjne dk mi;ksx djds izf'kf{kr fd;k x;k gSA MLP
usVodZ dks =kqfV lq/kkj lh[kus ds lkFk izf'kf{kr fd;k x;k gSA
izkjaHk esa] 10 fNis gq, U;wjkWUl dks ekuk x;k vkSj 2 U;wjkWUl ds
pj.k esa o`f) gqbZA tc =kqfV ,d Lohdk;Z lhek rd igqap tkrh
gS] rks izf'k{k.k jksd fn;k tkrk gS vkSj vafre otu MCY;w irk
pyk gSA var esa] ekWMy LFkkfir fd;k x;k gSA

ifj.kke ,oa foospuk
b"Vre raf=kdk usVodZ tks mPpre usVodZ izn'kZu Lrj vkSj

U;wure Lrj dk vkSlr oxZ =kqfV ¼MSE) mRiUUk djrk gSA tSlk
fd igys mYys[k fd;k x;k gS] 10 izkjafHkd fNis gq, U;wjkWUl ds
lkFk] 2 U;wjkWUl ds pj.k esa leku òf) gqbZ gSA ;g ns[kk x;k gS
fd fNis gq, U;wjkWUl dh la[;k esa òf) ds lkFk] MSE vf/kdre
36 U;wjkWUl rd de gks x;k ftlds ckn ;g fQj ls c<+us yxkA
blfy,] 36 U;wjkWUl dks orZeku v/;;u esa buiqV vkSj vkmViqV
uksM~l ds ekufp=k.k ds fy, b"Vre ik;k x;k gS vkSj fo'ys"k.k
esa ekuk tkrk gSA 10 buiqV U;wjkWUl] 36 fNis gq, U;wjkWUl vkSj 1
vkmViqV U;wjkWu ds lkFk b"Vre ,u,u dks ,u,u ds izf'k{k.k
vkSj ijh{k.k dh i;kZIrrk dh tkap djus ds fy, mi;ksx fd;k
x;k FkkA dqy 319 fVIif.k;ksa esa ls] 70» dk mi;ksx ekWMy
fodkl esa fd;k x;k vkSj 30» dks ekWMy ijh{k.k ds fy, ekuk
x;kA lkj.kh 4 fodflr ,u,u ekWMy dh fo'ks"krkvksa vkSj
izn'kZu dks n'kkZrk gSA BPNN ekWMy izf'k{k.k ds fy,] yxHkx
1000 iqujkòfÙk;ksa ij fopkj fd;k x;k FkkA izf'k{k.k ds var esa]
izkIr MSE 0-0290 Fkk vkSj ijh{k.k MsVk ds fy, 0-0387 FkkA
vuqdwfyr ,u,u ds fy, izf'k{k.k vkSj ijh{k.k ds nkSjku fodflr
ekWMy dh lVhdrk Øe'k% 77» vkSj 68» Fkh tks vPNs ekWMy
fQfVax ¼fp=k 3½ dks n'kkZrh gSA

lkj.kh 3 & fujarj pj ds o.kZukRed

iSjkehVj ek/; ekud fopyu U;wure T;knk ls T;knk
vkSlr ;k=kk nwjh 22-81 14-98 2 65
vkSlr futh dkj ls ;k=kk dk le; 66-48 38-20 10 180
vkSlr lkoZtfud ifjogu }kjk ;k=kk dk le; 86-45 42-74 25 220
ikfd±x 'kqYd lfgr futh dkj }kjk dqy nSfud ykxr 218-03 117-89 36-32 430
mRifÙk ls xarO; rd lkoZtfud ifjogu }kjk dqy nSfud ykxr 82-64 53-83 10 250
vkSlr vklkuh le; ¼[kkst + ikdZ½ 5-92 2-24 1-5 10
vkSlr okWd Vkbe Vw MsfLVus'ku 6-21 2-66 2 11
vkSlr ikfd±x vof/k 5-17 3-07 0-50 12
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fp=k 4 & ,,u,u ekWMy fQfVax

fuHkZj vkSj Lora=k laca/kksa ds chp xSj&jSf[kd tfVy laca/k dk
irk yxkus vkSj de vkSipkfjd lkaf[;dh; izf'k{k.k ds lkFk
izfrxeu leL;kvksa dks gy djus ds fy, raf=kdk usVodZ cgqr
dq'ky gSaA Hkys gh ,,u,u dk izn'kZu voyksfdr vkmViqV ds
lgh vkdyu ds fy, vPNk gS] ;g ekWMy vkmViqV vkSj egRo
dh O;k[;k ds fy, miyC/k rjhdksa dh deh ls xzLr gSA ANN
dh ^^CySd ckWDlÞ izÑfr esa] usVodZ yfu±x ds lHkh Kku dks
blds la[;kRed dusD'ku ot+u vkSj iwokZxzg ekuksa esa fufgr gSA
blfy,] orZeku v/;;u esa] buiqV pj ds lkis{k egRo dks
ot+u ,Yxksfjn~e }kjk lqÖkk, x, ot+u ,Yxksfjn~e ds foHkktu
}kjk ik;k tkrk gS ¼xklZu] 1991½A bl fof/k esa] izR;sd fNis
gq, vkmViqV U;wjkWu ds fNis gq, dusD'ku ot+u dks izR;sd
buiqV U;wjkWu ls tqM+s ?kVdksa esa foHkkftr fd;k tkrk gSA izR;sd
buiqV pj dk egRo lkj.kh 5 esa fn[kk;k x;k gSA

lkj.kh 5 ls] ;g ns[kk tk ldrk gS fd dqy egRo dk
yxHkx 60 izfr'kr le; lwpdkad vkSj ykxr lwpdkad }kjk

lkÖkk fd;k x;k gSA ;k=kk le; ds ckn ikfd±x dh ekax ds
fy, ykxr lcls egRoiw.kZ dkjd gSA blfy,] ;g vuqeku
yxk;k tk ldrk gS fd futh vkSj oSdfYid eksM }kjk ;k=kk ds
le; vkSj ;k=kk dh ykxr ikfd±x dh ekax ij egRoiw.kZ
Hkwfedk fuHkkrh gSA blds vykok] ;k=k dk mís'; ikfd±x
vof/k ij Hkh izHkko Mkyrk gSA iz;kstu ;k=kk lh/ks ikfd±x
vof/k ls lacaf/kr gS D;ksafd ikfd±x dh vof/k vkerkSj ij
dke vkSj O;kikj ;k=k ds fy, vf/kd gksxh vkSj losZ{k.k ds
nkSjku Hkh ;gh ns[kk x;k gSA de le; vof/k ds fy, 'kkWfiax
fMekaM ikfd±x Lisl ds fy, vkus okyk ,d O;fä fiNys nks dh
rqyuk esaA ikfd±x dh ekax esa vk; Hkh egRoiw.kZ Hkwfedk

lkj.kh 4 & BPNN ekWMy ds y{k.k vkSj izn'kZu

ANN ekWMy izf'k{k.k ekU;dj.k ifj{k.k

buiqV U;wjkWUl dh la[;k 10

fNis gq, U;wjkWUl dh la[;k 36

vkmViqV U;wjkWUl dh la[;k 1

uewus dk vkdkj 223 48 48

izn'kZu 0-0290 0-0556 0-0387

lkj.kh 5 & buiqV pj ds lkis{k egRo

Lora=k pj egRo
lkekU;hÑr egRo egRo

fyax 0-033 8-9»

mez 0-035 9-5»

O;olk; 0-064 17-4»

vk; 0-047 12-6»

;k=kk dk mís'; 0-139 37-4»

nwjh 0-027 7-3»

le; lwpdkad 0-217 58-5»

ykxr lwpdkad 0-371 100-0»

vkjke dk le; 0-029 7-9»

pyus dk le; 0-039 10-4»
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fuHkkrh gSA csgrj vk; lewg ds yksx vf/kd nSfud ikfd±x
'kqYd ys ldrs gSaA blfy,] csgrj lewg okys vkSj dke ds
mís'; ls vkus okys ikdZj nwljksa dh rqyuk esa yach vof/k ds
fy, ikfd±x dh txg dh ekax djrs gSaA

fu"d"kZ
bl v/;;u esa] vkfVZfQf'k;y U;wjy usVodZ tSls e'khu

yfu±x ,Yxksfjn~e dk mi;ksx fdlh O;fä dh lkekftd vkfFkZd
vkSj ;k=kk fo'ks"krkvksa ds lekos'k ds lkFk ikfd±x dh vko';d
le; vof/k ds fy, ikfd±x dh ekax dk vuqeku yxkus ds
fy, ,d ekWMy dks gy djus ds fy, fd;k x;k gSA ifj.kke
crkrs gSa fd ,,u,u dk izn'kZu va'kkadu vkSj ijh{k.k nksuksa esa
cgqr csgrj gS vkSj ikfd±x dh ekax dk iwokZuqeku yxkus ds
fy, vPNh Hkfo";ok.kh gSA ,,u,u buiqV ekinaMksa ds lkis{k
egRo dh csgrj leÖk nsrk gSA ;g ns[kk tkrk gS fd futh
okgu }kjk ;k=kk ds le; vkSj ykxr ds lkFk&lkFk oSdfYid
ikjxeu ;k=kk dh vof/k ds ckn ikfd±x vof/k ds fy,
egRoiw.kZ iSjkehVj lkfcr gksrk gSA ;g lqjf{kr :i ls fu"d"kZ
fudkyk tk ldrk gS fd bl isij esa of.kZr dk;Ziz.kkyh buiqV
ekinaMksa ds vUos"k.kkRed fo'ys"k.k vkSj izkjafHkd ijh{kk ds
fy, cgqr mi;ksxh gSA

lanHkZ
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

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

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

8. 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).

9. 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.

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

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

12. 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.

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

14. Hunt J D & Teply S,  A nested logit model of parking
location choice, Transportation Research Part B:
Methodological, 27(1993) 253-265.

15. Kefei Y, Parking Demand Forecasting Model[C].
Shenzhen International Conferences on City Static
Transportation and Traffic Management (1994).

16. 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).

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



56 Hkkjrh; oSKkfud ,oa vkS|ksfxd vuqla/kku if=kdk o"kZ 28 vad ¼1½ twu 2020

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

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

19. Shen Q, Urban transportation in Shanghai, China:
problems and planning implications. International
Journal of Urban and Regional Research, 21 1997)
589-606.

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

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

22. Tong C, Wong S & Lau W, A demand-supply
equilibrium model for parking services in Hong
Kong, HKIE Transactions, 11(2013) 48-53.

23. 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.


