-¥- Cowd Service Enhancerments with Milti-Deck Elevat om@gj | Figld
The present invention relates generally to el evator sy w
particular, relates to a dirspatching systemfor nulti-deck el evators.
Background Crowd sensors are installed in buildings at |andings that have
the potential for crowds to spontaneously and tenporarily devel op. The
crowd sensors are used to provide infornation to a dispatch system

i ndi cating that the nufdsewdServicesEnhageamenginyvith ulti-Bleck Elevatarsul ar hal | cal |
cannot be serviced by the avail able space in an el evator assigned to
service the passengers. In nulti-deck el evator systens, the conventi onal
met hod of serpdchaiggl Rel@r owd condition includes dispatching at |east two

el evators to the | anding where the crowd is waiting. Al though_ dispatching
at |east two el evatBhespresenhinveasion relatesigencrallivoralevgtor systemsandyiimpartiowan v ed
service to the crowd,..it has a detyinental . effect on service and waiting
times for pa§§léwag9§di‘sr?a% gngtsgﬂgnﬁcareqm@ké‘qchgiegﬁorsdi ng because fewer

el evator cars are available to service the passengers in the remi nder of
the building. D sclosure of the Invention It is an object of the present

i nvention to Baltgountdhe detrinmental effect on service and waiting times
caused by di spat chi 0g, 2Pt afe installed'in S dingsat 13GREDHae KR e Bofehd

for crowds to spontaneously and temporarily develop. The crowd sensors are used to
provide information to a dispatch system indicating that the number of passengers
waiting for 2 particular hall call cannot be serviced by the available spaceinan
elevator assigned to service the passengers. In multi-deck elevator systems, the
conventional method of servicing a crowd condition includes dispatching at least two
elevators to the landing where the crowd is waiting. Although dispatching at least
two elevators to a crowd has the advantage of providing improved service to the
crowd, it has a detrimental effect on service and waiting times for passengers in the
remainder of the building because fewer elevator cars are available to service the
passengers in the remainder of the building. .
Disclosure of the Invention
_ It is an object of the present invention to reduce the det-ﬁmental effect on .
service and waiting times caused by dispatching several elevator cars to landings
where a crowd exists. ' - '
It is another object of the present invention to reduce the number of car
assignments if a false crc;;zvd is detected. '
It is yet another object of the present invention to minimize the waiting time
for a second car during a crowd condition. |
- It is still another object of the present invention to minimize passenger

movement in the hallway.



Ikt is another object of the present invention to reduce the nunber of car
assignments if a false crowd is detected. It is yet another object of the
present invention to mnimze the waiting tine for a second car during a
crowd condition. It is still another object of the present invention to
mnimze passenger novement in the hal W&y~ -2- According to the present
invention, in an elgevakar .4di K t BAnCd idoa i gnment  of
el evator cars in an‘b‘lﬂl Trtl‘g{hggﬁé nsgﬂlggm%?‘bﬁ’agsi gn%g@adlwuﬂa[hik{g?gﬁﬁﬁeﬁevat or
car i ncl udescsitollingithe agigninent affelewdtor carstia adiilding) amethod of lassigning ali ng; i f

it is determ ned that the cr,ovid exjsts.at the flqor.in.t bui hdi ng,
geterm' ni gg ;rmm-d@;k@&yg@rsmacs@sfear@ms) acrowg eXIsti AL AIEORF NS g i f it s
eterm ned that, twp. , ’ tliakl e, assignin
the two avai F'gkﬁ‘rgg\gétggg&gﬁgﬁiemgte@tg %Ié?vgé\l/g’;égt:s% (t) t oed? flﬂ)}%\rﬁ\i}g@ ‘e the cr gwd ’
exi sts; wher gitgrmihing ifaovet deckeofal st elevatomdar aroaailableyant dffit saleterminedhe t wo
avai | abl e decks at the floor where the crowd exists. If it is, fe I ned
that two decHst two denksofthe bestreleyator gat argayaiabls, assigning 'ili*éttwe&"ﬁgg eé{ers?ﬁi

i nclude det er i, niyng §f,a0 1Sl RLEHHEA D Bdwekis: Whdled Hiebelrakitor

car makes one stop for each of the two available decks at the floor where the crowd

exists.
Ifit is determined that two decks of the best car are not available, the
method may also include determining if an elevator car having two available decks
.exists; if the elevator car having two available decks exists, determining a best car
having two available decks; determining if a response tirné. of the best car having two -
available decks is acceptable; and if the response time of the best car having two
available decks is acceptable, assigning the two available decks of the best elevator |
car having two available decks to the ﬂoof where the crowd exists; wherein, the beﬁt
elevator car having two available decks makes one stop for each of the two available
decks at the floor where the crowd exists. |
Ifit is determined that the response ti’m_e of the best car having two available
decks is not acceptable, the method may also include determining if a next best
' elevator car having two decks available exists; if the next best elevator car having two
available decks exists, determining if a response time of the next best elevator car .
having two available decks is acceptable; and-if the response time of the next best
elevator car having two available decks is acceptable, assigning the two available
decks of the next best elévator car having two available decks to the floor where the
crowd exists; wherein, the next best elevator car having two available decks makes
one stop for each of the two available decks at the floor where the crowd exists.

The present invention provides the advantage of reducing the detrimental

effect on service and waiting times caused by dispatching several elevator-cars to a



exists; if the elevator car having two avail abl e decks exi sts, determ ning
a.best car having two availabl e decks; determining if a response tine of
the best car having two available decks is acceptable; and if the response
time of the best car having two avail abl e decks is acceptabl e, assigning
the two avail abl e decks of the best elgwﬁtor car having two avail abl e decks

to the floor re,.the crowd .ex . th havi
o aval | abIBAGRERETAGEET RIS OB S Fgng e dsee 8 Tl S Pl e 12 o
the floor V‘"}EE Qobl\whérk PerS¥h kists, |4s d Feshl% ﬂ@ie@lé@af&@aish@é avallgblé @sponse
time of the best car having two avail abl e decks is not acceptable, the.

(rjret Eod rrayI adglmce puskemgersaketherramamdq affthebuilding. badditienallysthe preseat havi ng two
~decks avail abl e exists e next .best, el evat ar r _hawvi | abl
gec ks exi st smVQ!’é‘PérPﬁﬁ"ﬁ";l%é;'? jdvantage BBW?&CIP%#E ?J'f“?tﬁ‘i@ ﬁ%}'ﬁﬁﬂ%@'ﬂ?m%&?é?%r ac are
aving two @gf:&ig t he
next best elég\gyfjggcgaagg% eh@:two \FE‘H g@%gﬂgﬁstqﬂgreggggﬂg?g%llégh{&;ggsgm ng
the two avai dr@b{/ﬂlaEBQBSemfcetphseﬁgBrs mtlhetemdmd/a{tocb'lthedanldimg\dungg afaseavai | abl e
decks to the floor where_the crowd exists; whereip, fhe ,next,best glevator .
car having teiowdcandition.eFurthermors, khespraseat vepHomminimizes the Wafting tijge g’(‘i&i | abl e
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t he advant ag% 8 rinenta t on Service and waiting
times causedpditvesh R fdbﬂ(} dfehecmalti-ddck\ehdvator car assignedito service the crowd.

The present invention also minimizes passenger movement in the hallway because the

decks of the multi-deck elevator services the crowd from the same hallway entrance.
These and other features, aspects and advantages of the present invention
will become better understood with regard to the following description, appended

claims and accompanying drawings.

Brief Description of the Drawings

Fig. 1 is a schematic block diagram of an elevator group,;

Fig. 2 is schematic block diagram of an elevator controller; |

Fig.3isa flow diagram of a preferre;i embodiment of the present invention.
Best Mode for Carrying Out the Invention

Referring to Fig. 1, an elevator group 10 is compriséd of a first elevator 12
and a second elevator 14. Digital communication between the elevators 12, 14 is
provided by an interelevator communication link 16 which is implemented by means
known to those skilled in t.he art. The group 10 may also be comprised of other
elevators (not shown) which communicate with the first and second elevators 12, 14
via other interelevator links 17, 18. A remote elevator communications interface (not
shown), which provides for interfacing the group 10 with a remote master computer,

may also be used.



-3- landing where a crowmd exists by assigning two decks of a multi-deck
elevator car to the floor where the crowd exists. As a result, nore .

el evator cars are available to service passengers in the remainder of the -

building. Additionally, the present invention provides the advantage of
reduci ng the nunmber of car assignnents +# a false crowd, such as a | arge

vai Tabl o to Sorvi obé ek BRREFL2 iieofieRsRl it RREFo BN Shsed Pirdlelan ng
fal se crowd gieHiprdvides sithalshs el¥efrémeéHagichl coneols (hw@awnzforra’cfuaﬁh es the
waiting tinme for a second car during a crowd condition because of the

rel atively selestroragahnsiea! deviges (ot shoswm) thas manis anelavatosrar (et shewm)- ddek
SRRl o T e R
mul ti-deck ebeugtphs Rl s cdlituttohs Hall dnesthd, TR oF Hi¥Rcalttt, t6Wd SEHsbANER.

These and ot her features, aspects and advantages of the present invention
wi || becone Yietandmtragtevetos commhunicationsdiphi26, the implemfeotationiofiwhibhdskngwm ton,
appended cl aj,ns an cconpanyi ng draw ngs. . Brief, Description.of the
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di agr am of a@f%fg&ﬁﬁ%ﬁnﬂf %‘?’ t eobl?eﬁgtei%‘?&ifsnvéntﬁl onlfla'lgéeg‘{ de. for

Carryi ng Qut cddmauhicatéonsiliok3&eferring to Fig. 1, an elevator group 10 is

i sed of first el t 2 ;
conprisea or a fir iefe?ﬁr?gvt% 1-% 21, the controller 20 in a preferred embodiment is comprised

of a microprocessor 38 and a memory 40. The microprocessor 38 cooperates with
the memory 40 such that the controller 20 is responsive to a crowd sensor signal that
is transmitted by a crowd sensor 42 via the intraelevator communications link 26.
The crowd senéor detects the presence of a crowd in a landing hallway and is known
to those skilled in the art. The controller 20 implements elevator dispatch
programming embedded in the memory 40 that controls the assignment of elevator
cars in a building as is described hereinbelow. - )

According to the invention, as shown in Fig. 3, a method of assigning a
multi-deck elevator car ?s implemented by the ::ontroller 20. Beginning at block 44,
the first step performed is to determine if a crowd exists. The presence of the crowd
is determined by the controller 20 in response to the crowd sensor signal transmitted
by the crowd sensor 42. Alternatively, the controller 20 can predict the crowd by use
of a number of different known methods. ..

In step 46, the controller 20 determines the availability of the decks of each
multi-deck car; this information is stored in memory 40 for use in later steps.

The controller 20, in step 48, determines if a best elevator car can serve the
crowd with two decks. The best elevator car is defined as the elevator car which
produces the least detrimental effect on service and waiting times for the passengers

in the building if the elevator car is assigned to the floor where the crowd exists.



and a second elevator 14. Digital comunication between the elevators 12,
14 is provided by an i nterel evator comunication link 16 which is

i npl ement ed by neans known to those skilled in the art. The group 10 may

al so be conprised of other elevators (not shown) which comunicate with the
first and second elevators 12, 14 via ether interelevator links 17, 18. A

renpte el evafor communications interface {not s ' vi des for

i nterfaci ng%ﬁ@“ﬁ%ﬂige‘v\ﬁ"ﬁ"@y lpee%fl 2°rr%§?re¢5p€gcx’p@tg?%5 aa# go be used.

-4- The fi rs&esg}iﬁ’éﬁe%wu is conprised of a m croprocessor-based controller
es sig

20 which provi nals to el ectromechani cal controls (not shown) for
actuating el ect r onbrcépreferred embodinesnt,(thebess bievatpr caras detemainechbyevsingidor car

(not shown)._The controller 20 al .sends,and r Lves_ si |s to d f

IeI evat or i npBelative pystera&gsrapse Qiﬁheﬂ?"aﬁchh ppheglggﬁégproggg Ir%ﬁ‘%fﬁrt%tl?@aﬁl haIr Fm
anterns, fl L.adi: I Spe ' i

conmuni cat | offeve! e 1S Bkiteied il @ GRARGESUmE dared plnables) THeRFp@iHeS bre
skilled in thddedribgetfidreand sommed stithwatious fiehalties tharpenalizy undesirabjeopetating h a
m croprocessor based _controller 3 i nput / out put devi ce

i ntrael evat oporditignsn BosusesIge $‘V?ﬂ<f%§ GI?'S' leOperatigs situagogs g‘%fé"te?éggoﬁtn rol | er
20 in a pref gﬂﬂ’tleagte%@oqg kR éﬁ)eﬁﬁﬁpsr 1jes°\ﬁﬁlng in the RSR value. These values are
calculated for each car for a given hall call and the elevator car with the minimum
RSR value is designated as the best elevator car and is assigned to answer the hall
call. One known method of determining the best car using a RSR approach is |
disclosed in commonly assigned U.S. Pat. No. 5,024,295, issued June 18, 1991,
entitled "Relative System Response Elevator Dispatcher System Using Artificial
Intelligence To Vary Bonuses and Penalties” to Thanagavelu. However, one skilled
in the art will recognize that other methods of determining the best elevator car may
be used without departing from the spirit or scope of the invention.

If the best elevator car is able to serve the crowd with two decks then the
best elevator car is assigned to service the crowd in step 50. The best elevator car
makes one stop for each_ of the two available d;cks; thus, the crowd is serviced
without the need to remove multiple elevator cars from other calls in the elevator
system. This reduces the detrimental effect on service and waiting times caused by -
dispatching several elevator cars to landings where a crowd exists, reduces the
number of car assignments if a false crowd is.detected, minimizes the waiting time for
a second car during a crowd condition and minimizes passenger movement in the
hallway. o

However, the best elevator car may not be a multi-deck car or may not have
more than one available deck to service the crowd. In either case, in step 52, the -
controller 20 determines if other elevator cars have at least two decks available. If no

other elevator cars have two decks available then the controller 20 assigns the



of a mcroprocessor 38 and a nenory 40. The m croprocessor 38 cooperates
wi-t h the nenory 40 such that the controller 20 is responsive to a cr-owd
sensor signal that is transmtted by a crowmd sensor 42 via the

i ntrael evator comruni cations |link 26. The crowd sensor detects the presence
of a crowd in a landing hallway and is-kéiewmn to those skilled in the art.

The controller, I, pl t I t di ' [
rormor y. 40« HpgENE 7o ot Seyalin i e PRER oS FUCHER i SeRpEAAMe (TP
descri bed hefigjplielaPt¥ sefieQHdichOvd th §tBe 54 NEoRd fboditfiert theBestaviilable 3, a

met hod of assigning a nulti-deck el evator car is inplenented by the
control | er 2flevaBmgianandtpeaexthestavailable elewatpr canare desprmpined wsingsan R8Rt o

determine if a crowd exi.sts., The presenge pf.the crowd is determned by th
control | er ZQI’PF??'Cgéé H%E?‘f%b"tvﬁe FBF m@%ﬁgﬁpe% P&ﬂéﬁletc%ﬁgﬂietetv@tar BY + hg ©
cr owd sensory, g2y pal hETRALd RERIvalldE £08 bt SVaifble SRviRE oits Fhé hesd BstCr owd by
use of a nunber o I fferent known nethods. In step 46, the controller 20 -
det er mi nes t#ailableeleedtot ¢arhanthetrest eektsRSR value of msétt of asailablecigvatarhi s '

information is stored in menory 40 for use in later steps. The controller
20, in step %8S determnes if a best elevator car can serve the crowd with

two decks. The besff&g% EXRloREr ?@’g? 1?%8 1(?gf dethifss thﬁt%tgéreeY@raf&' cardha¥ditvid)

produces the | east rinenta bn service and walting times for the

passengers i geckhavdildbledhencthe torthsllee 20 datenmines s best elevatog pardrdam atsétsoff | oor

where the crowd exists. . . . o,
elevator cars having at least two available decks. In step 58, the controller determines

if the response time of a leading deck of the best elevator car having two available
decks is acceptable. The leading deck is defined as a deck of a multi-deck elevator
car that would be first to arrive at the landing where the crowd exists if the multi-deck
elevator car were to service the crowd. The response time is defined as the amount of
time for a deck to reach the floor where the crowd exists. In one embodiment, the
response time of the leading deck is acceptable if the response time is less than or
equal to an average response time for current traffic. However, one skil;led: in the art
will recognize that other suitable criteria may be chosen in determining whether the
response time is acceptal_ble without departing &'om the spirit or scope of the
invention.- ) ) -

If the résponse time of the leading deck of the best elevator car having two
available decks is acceptable then the controller 20, in step 60, assigns the two
available decks of the best elevator car to serve the crowd.

If the response time of the leading deck of the best elevator car having two
available decks is not acééptable then the controller 20, in step 62, determines if the
response time of a next best eievator car having two available decks is acceptable.

The next best elevator car having two available decks is determined, in one

embodiment, by the RSR approach described above. If the response time of the next



-5- Determning the best car may be used for other dispatching techniques
aned is described below. In a preferred enbodi ment, the best elevator.car is
determ ned by using a Relative System Response ("RSR') approach. In the RSR
approach, the car to.-hall travel tine is expressed in terns of various tine
rel at ed penalties These penalties are .agded together and sunmed with

[ h I [ d
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cal cul ated for "each car for a given and the elevator car with the
m ni nrum RSR val ue Ifdmmszogsramg oﬁthetmmt wseleeater/earos nataacceptiablé thensl gned to

t he hal th t h b '
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D spat cher System Using Artificial Int e I gence Vary onuses and
Penal ti es" tassxgimhagwhble detlonfthe best@hevatdricat antl the avdilblerdeckof 4 nextbegni ze

t hat ot her s of det er ni ng .t he best IevatgfgF car Tﬁé ﬁ used _w t hout
departi ng fr%’ cag ko F?’Y‘CBF %@ i, tep 8. €1, dfrthe centrolier ¥ in step %ator
car is able r car i
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stop for eacdgainfméves td step 6210 detetrring éftthes respbnse, tirdef the teading decleof/d nad

best elevator car having two available decks is acceptable. The controller 20 will

remain in this loop until either a next best car having two available decks is found or
there are no other elevator cars with two decks available.

Thus, the present invention provides the advantages reducing the detrimental
effect on service and waiting times caused by dispatching several elevator cars to
landings where a crowd exists, reducing the nﬁmbe_r of car assignments if a false
crowd is detected, minimizing the waiting time for a second car during a crowd
condition and minimizing passenger movement in the hallway. ]

Various changes to the above description may be made without departing
from the spirit and scope of the present inventi:m as would be obvious to one of

ordinary skill in the art of the present invention.



w t hout—the-—need—to—+rermdove-nultiple elevator cars framother calls in the

e!.-.eva‘tor ' ' uces the detrinmental effect on service and waiting
times caj; Hﬂt&ﬂ ng several elevator cars to | andi ngs where a crowd
exi sts, L _ r of car assignnments if a false crowd is detected,

mnimzes the waiting time for a second gar during a crowd condition and

m nim zes passenger novenent in the hallway. However, the best el evator car
may not be Whan i clairaeddscar or may not have nore than one avail able deck to
service the crowmd. In either case, in step 52, the controller 20 determ nes
I f other elevator cars have at |east two decks available. If no other

el evator carg havelnaelelacdrslispurhinglsystethicentrolling therassightent of@levator cars t he
-6- avail abl e deck of the best elevator car and the availabl e deck.of a
next best avnialbabdiages methodrof @ssigning %@P\H’&l@kﬂl@’a@’&ﬁﬁ spif magthod ecomprisiigyne
enbodi ment thhe best avail abl e el evator car and the next best avail able

el evat or carB&F¥PH8%er mi ned usi ng an RSR approach as descri bed above. For
exanpl e, the best gatainhinik e Cabwdexie athdoot uf the duilding;ch has the | owest RSR.
value of a set of available elevator cars. The next begt available el evator
car has the next |detesniniRgif twel deskoof abestelevatontanareayatatle.dibhisor cars.

determined that the crowd exists at the floor in the building; and

assigning the two available decks of the best elevator to the floor where the
crowd exists, if it is determined that two decks of the best elevator car are available;
wherein, the best elevator car makes one stop for each of the two available decks at

the floor where the crowd exists.

2. In an elevator dispatching system controlling the assignment of elevator cars
in a building, a method of assigning a multi-deck elevator car as recited in claim 1,
" said method further comprising the steps of:
determining if an elevator car having two available decks exists., ifitis
determined that two decks of the best car are not available;
determining a best car having two avaiilable decks, if the elevator car having .
two available decks exists; ) )
 determining if a respbnse time of the best car having two available decks is
acceptable; and _
assigning the two available decks of-the best elevator car having two
available decks to the floor where the crowd exists, if the response time of the best
car having two available -d.ecks is acceptable; wherein, the best elevator car having
two available decks makes one stop for each of the two available decks at the floor

where the crowd exists.



1f the W:'ep 52, determ nes that other elevator cars have

in
two decks mmwg!ﬂhe controller 20 determ nes a best elevator car
froma se“mm “ ! s. having at | east two avail abl e decks. In step

58, the conmtroller etermines if the response time of a |eading deck of the
best elevator car having two avail abl e-dgcks i s acceptable. The | eading

deck is defiped as,a deck. of,a lti-deck el [ t first
to arrive at '?'t he | I ava\;\?{eq:@aﬁf}g\gép o] c@)gtrgp@&i?l?e %ﬁgnﬁﬂtqﬁ%g%%rg?%vat or
car were to Sefpiildh Ebﬁxe@l{dathassTgrﬁng £ HiudiLdeck élevtorscatl 8 fedited scldilez, amount
of tinme for a deck tgo reach the Tl oor where the crowd exists. In one

enbodi ment , $dikmethoddnghertdomprising thesstépseafl ng deck is acceptable if the
response tinme is less than.or equal to an avera re nse.t.i, e .for..current
traffic. However, gﬂ@“@'ﬂ“ﬁl‘gﬂn?’&g?ﬁéeé{ﬂmﬁﬂ }Fav’x%?g&ﬁ%%s ?ﬂ?‘?‘%?’ﬂgﬁ iHi t abl e
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acceptabl e wthout departing Tromthe spirit or scope of the invention.

t he responseadcepmblef the |eading deck of the best elevator car having two

avai |l abl e decks is acceptalhle then the controller 20, in sl{e Sq?/ assi gns
the two avail abl e Hetermingg if }eesponsg tiglefahe,pext bestejevator Gar EHP8wd. 1f the
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avai |l abl e decks T's 'no en the contro in step 62,
det er m nes | gxiktgeandesponse tine-of a next best elevator car having two

avai |l abl e decks is acceptable. The next best el eyat OE car having two
avai | abl @ decks i s2shigninehavo availablede Fraft DeghP ecvﬁ@rR@&I"%{B%rW&ch

described abgyge vh the Misor RPOME GrdvhdBabll, if fft r8§pbhse time of the next best

elevator car having two available decks is acceptable; wherein, the next best elevator

car having two available decks makes one stop for each of the two available decks at

the floor where the crowd exists.



—7- best elevator car having two avail able decks is acceptable then the
controller 20 assigns the two avail able decks to the | andi ng where the
crowd exists. If the response tine of the next best elevator car is not
acceptable then the controller 20, in step 64, determnes if other elevator
cars wwth two avail abl e decks exist. If no other elevator cars wth two
avai | abl e decks exist, the controller 2IY3assigns the avail abl e deck of the
best el evator car and the avail abl e deck of a next best available car to
service the crowd in step 54. However, if the controller 20 in step 64
determ nes that other elevator cars two avail abl e decks exist then the
controller 20 again noves to step 62 to determne if the response tine of

t he | eadi ng deck of a next best elevator car having two avail abl e decks is
acceptable. The controller 20 will remain in this loop until either a next
best car having two avail able decks is found or there are no other el evator
cars with two decks avail able. Thus, the present invention provides the
advant ages redu0|ng_Lhe-deLLLEEntal effect_on service_and waiting tinmes

caused by di spat dhi ng several gl evat or cérs To Tandlngs wher e aacr owd
exi sts, - reduci ng it heonginder lc assign faljsgqcro IS
detected n1n|n12|n OB Rdﬁ tlne f of é%i%ﬁ@?%armgarln crowd .,
condi tion and mi ff dger nnven?nt Ifway .
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Vari-ous changes to the above description may be nmade w t hout departing from
the spirit and scope of the present invention as would be obvious to one of
ordinary skill in the art of the present invention. -8- What is clained
is: 1. In an el evator dispatching systemcontrolling the assignnment of
el evator cars in a building, a method of assigning a multi-deck el evator
car, said nethod conprising the steps d/3 determning if a crowd exists at
a floor in the building; determining if two decks of a best el evator car
are available, if it is determned that the crowd exi sts at floor in

t he building; and assigning tfi@ TWo avail abl € decks of th el evator to
the floor whereygyhe crowd exi $ts, if it is ﬁ term ned thap~”two decks of the
best el evator c are avail able; wherein, best el evatpr car makes one
stop for each _of) the twozgvai|abl e deck floor whefe jpe crowd
exists. 2. C I n elevatof dispajching systémcontrol]i t he
assi gnment of-BTEvator Qars ih a huiy drgo e et i

mul ti-deck ¢l®arsbor| car as reg¢ited i‘h claim1, saiqggethoF further
conpri sing tjhe steps of:




determning if an el evator car having two avail abl e decks exists, if it is’

determined that two decks of the best car are not available; determining a
best car having two avail abl e decks, if the elevator car having two '
avai |l abl e decks exists; determning if a response tinme of the best car
having two avail abl e decks is acceptable; and assigning the two avail abl e
decks of -the best el evator car having t&@aavailable decks_to the floor
where the crowd exists, if the response tlnme of ar i3 ing two

. avai |l abl e decks is acceptable; wherein, the bes \at or r having two
avai |l abl e decks nmakes one stop for each of the thkavailabl decks at the
. floor where the crowd exi-sts. -9- 3. I n\an ?°%ator I spat chi ng

- systemcontrolling the assignnment of elevator c rgef% e buyl ding, a nethod
of assigning a nmulti-deck el evator car as recited r™ 2, said nethod
further conprising the steps of: determining if a nexfi¢®est eh vat or car

havi ng two decks avail able exists, if it is det response
time of the best car having two avail abl e decky Delewrob $cc t abl e;
B
gacn Mubh-Dackad
50
Ass. “'L.—.»Am.
Decedok Gest
Car Yo Cioxd

o~ ' ),Sé
Ceetmine
Ca .
P ’ M CQ "\W‘n
Av:i.aﬁ‘e- Pecke Two Aw:\(«&\e j

eC

58
el
\1&5. - Nes 6O
ecignTuoAval }
Decks Yo




determining if a response tine of the next best elevator car having two
avai-l abl e decks is acceptable, if the next best elevator car having.two
avai | abl e decks exists; and assigning the two avail abl e decks of the next
best el evator car having two decks to the floor where the crowd exists, if
the response tine of the‘'next best elevator car having two avail abl e decks

. 1S acceptabl e; wherein, the next havi ng two avail abl e-
decks makes one stop for each of .%Z.Eszfatcﬁéﬁ\gg?ﬁfcggﬁﬁge decks at the floor where

~the crowd exists. Crowd Service Enhancements with Multi-Deck Elevators
In an elevator dispatching system controlling the assignment of elevator cars

in a building, a method of assigning a multi-deck elevator car includes determining if a
crowd exists at a floor in the building; if it is determined that the crowd exists at the
floor in the building, determining if two decks of a best elevator car are avaflable; ifit
is determined that multiple decks of the best elevator car are available, assigning the
two available decks of the best elevator to the floor where the crowd exists; wherein,
the best elevator car makes one stop for each of the two available decks at the floor

where the crowd exists.



