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COVFORT CONTROLLER 5 BACKGROUND OF THE | NVENTI ON The present invention
rel at es twootgspst ats and ot her thernmal confort control | REEUSNIE1022
particularly to a graphical user interface for such thermal confort
controllers. Current thernmal confort C§K¢rollers or _thernostats, have a

limted user interface‘lﬁﬁfgﬂcﬁ§ﬁp§gﬁi 'H%Fﬁ&%%sx hEMber of data i nput

buttons and a small display. Hereinafter, the 10 termthernostat will be
used to reference a gEO& AITRBRNbAL GOMEFQRT GONTRQBHERs not to be
limting in any way. For exanple, in addition to traditional thernostats,
the present such control device could be a humdistat or used for venting
control. As is well known, thernostats often have setback capabilities

whi ch |@%ghggﬁugUNTpg@aﬁﬁgq5“qgwengﬁure schedul e. Such a schedule is nade
up of a series of tinme-scheduled set-points. Each set 15 point includes a
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t enperat ure e con S up or e tenperature
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at 6:00 a.m when the fanlly awakes, cools to 60 degrees during the day
while the fafurgng geanalesiiosneoriiollssh gpithermesiais: heve @ mpited gseeliterfacog
4:00 p.m and then cools a final tinme to 60 degrees after 11:00 p.m, while
t he famwhychitgpicslleepiugs a Sumberofsiohedpltebudtbn awea s1hehhﬁépba1yuﬁﬁseidmftdrn@e

of f - peak hours saves energy costs. It is well known that users have
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because such an interface is not intuitive and is sonmewhat conplicated to
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control device could be a humidistat or used for venting control. As is well known,

thermostats often have setback capabilities which involves a programmed temperature

schedule. Such a schedule is made up of a series of time-scheduled set-points. Each set-

15  point includes a desired temperature and a desired time. Once programmed with this

temperature schedule, the controller sets-up or sets-back the temperature accordingly. For

example, a temperature schedule could be programmed so that in the winter months, a house

is warmed to 72 degrees automatically at 6:00 a.m. when the family awakes, cools to 60

degrees during the day while the family is at work and at school, re-warms to 72 degrees at

20 4:00 p.m. and then cools a final time to 60 degrees after 11:00 p.m., while the family is
sleeping. Such a schedule of lower temperatures during off-peak hours saves energy costs.

It is well known that users have difficulty using the current form of a user interface

for thermostats because such an interface is not intuitive and is somewhat complicated to use.

Therefore, users either do not utilize the energy saving programmable functions of the



WO 02/ 35304 PCT/ US01/51022 controller, or they do not change the schedul e
that is progranmed by either the installer or that is the factory default
setting. WAhN®Y38#4 | i mtation of the current' user interfaddsI/PYi/5402r nost at s
is that once progranmed, the tenperature schedul e cannot be easily
reviewed. Usually, the display is 5 configured to show one set-point at a
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previ ous_set-point. Al though the user can, with difficulty, determ ne the

t enper atthatds drenfastanedaipyt sefigns. programmed into the controller, the user
cannot determ ne how closely this tenperature 10 schedule was followed. O
course, when Anoibw dietitapion nef det snirEmegserhiterfises dontthemastals iy uihgt entther
raise or lower the tenperature in a house or other building, the

t enper atpibgradorsl, thotenipereaticakcbddnlc hamge bt @atihatevivswedt ebiperilat treedisplay can
take sone tinme for the roomor building to warmup or cool down to the
desi rsed {MReFAlH sBow URE sIRiMDS taaimé YiPh Gahleycdlmaginsr. tUBing thahpuretiten, t o
al l ow adj ustnent to be easily nade. At present, the user has no way of 15
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w th actual™ "house eratures. S needed In the IS a user
interface for a thernostat in which the tenperature schedule is nore

easi |y prEYPEHHR® O Mhe user interface should display a nore user friendly
representation of the schedule so that the user can review an e Hi re day's
schedul e al | Atthgghetheaperpan, geidy diffealty. stcteraver il t&rr@sraéléréi%'?be‘ﬁﬁ & Hlahys

al ternative schedul es, such as a weekend and weekday schedul e. Further,

t he gr aphiogaimmepimseht abitovlleshthel dser tosehdt dateririvge hawvuélpsele this damperatre
programm ng the schedule. The user interface should also be able to conpare
t he 1¢f enpae@tlyeassedieie @pabmsé, When aciawalsetoiftoddteralinésetipetiat doerodleer a

period of tine.
should either raise or lower the temperature in a house or other building, the temperature does
not immediately change to that new temperature. It can take some time for the room or
building to warm up or cool down to the desired temperature. The thermostat typically tracks
this information to allow adjustment to be easily made. At present, the user has no way of
15  viewing this information and no way of correlating the temperature schedule with actual
house temperatures.

What is needed in the art is a user interface for a thermostat in which the temperature
schedule is more easily programmed. The user interface should display a more user friendly
representation of the schedule so that the user can review an entire day’s schedule all at once.

20  The user interface should also easily display alternative schedules, such as a weekend and
weekday schedule. Further, the graphical representation should itself be the intuitive means

to programming the schedule. The user interface should also be able to compare the

temperature schedule against the actual historical temperature over a period of time.



2 WD 02/ 35304 PCT/US01/51022 SUMVARY OF THE | NVENTI ON Thi s invention can
be regarded as a graphical user interface systemfor thermal confort

cont r ol | ®®&02/35304some enbodi nents, the user interface systREA/US1IFdAt ed on
the wall as part of a thernostat. In other enbodinents, the user interface
syst em SEMEVIARY ORRTHIBINGEPIUOMN) unit which interfaces with a thernostat

| ocated el sewhere. The user interface systemincludes a central processing
unit, a nmenoTyisandemiodi &pl By redardedaat aughplsesisider Visterfsar egteruisied theymai nput .
The nenory stores at | east one tenperature schedule. The tenperature

schedul &R @hirbB&S! 1986mS Shbo@hRhts, WRILGE AR Hshen & wlewitéEen tiRMpar at ur e
to a desired tinme. The display graphl cally represents the tenperature

schedul & a0 o8l RURnI0E URCHIGD chBo@RRhY uRN fsdk ThidHAdY BltenP 09! ALk

terrpera‘htl uPe" Sche errpera ure s e my I spl ayed as

step function gra S. |st| set an

enper af Rt m@o‘t‘ﬂ‘?éﬂ"i“‘(arb aéigs ¥ Itgl }}ermi)ﬁgt lﬁ) @ﬁ%&&ﬁ h‘i?nt?‘e SREBFSy can
also graphically represent the actual tenperature hlstor conpared to the
desi r edsystonpercitdss &t STHEHRIEEssing Bhihet MeBIEY A frendisplay H‘ét‘t Bripuhatensibve
schedul e can be di splayed and changed in other graphical 15 ways, such as
Wi th slmﬂen1osabdbmthharTbonmcmbsfs@eveahﬂmmbﬁmct@H@n@ﬂadmah@h@@s dhet he
present invention include: the tenperature schedule is nore easily

progr anm@thetHAQ scRedddS hasi@dEast BhEEdt30as,; whitt Bti@iktésundedied tenpatines to a
display is nore informative and intuitive; historical data can be displayed

to the 5d &ﬁ{é_l_ @%@ I\&é Qﬁ%gﬁ%s&mhp%ﬂﬁﬁﬁm&u 126hdBIoBs the user

DESCRI P are I's a block diagram of a user interface
Systl(? m Io easﬁy ande mtul{lvéior};];oogrr}lm thqump alu% schedule. The temperature schedule may be

displayed as a step-function graph, as a listing of set-points, or as a clock and temperature

control (such as a dial). In some embodiments, the display can also graphically represent the

actual temperature history compared to the desired temperature schedule. In other

embodiments, the temperature schedule can be displayed and changed in other graphical
15  ways, such as with slider or scroll bar controls.

Several objects and advantages of the present invention include: the temperature
schedule is more easily programmed than in past user interfaces; the step-function or other
display is more informative and intuitive; historical data can be displayed to the user; and
multiple schedules can be programmed.

20 BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a block diagram of a user interface system for a thermal comfort
controller.

Figure 2 is a perspective view of the user interface system in an embodiment with a

stylus.



Figure 2 is a perspective view of the user interface systemin an

enbodi nrent with a stylus. 3 WO 02/35304 PCT/US01/51022 DETAI LED

DESCRI PTIVON 0ZBSIOREFERRED EVBODI MENTS OF THE | NVENTI ON Th&ChABaEmi22
invention is a user interface systemfor a thernostat or other confort
controller. Throughout the drawi ngs, an attenpt has been nade to | abel

cor r espoETHRILED el REBORIPTION t 0 s PREFERBEShc EMBOIHMENTRe Of eddHe e
nunbers i nclude: Reference Nunber Description 100 Central Processing Unit
200 D spimyeEdwonR05 Axi s denoting Time 210 Axis denoting Tenperature 215
G aphi cal Representation of Tenperature Schedule 220 G aphi cal

Repr esent at i ofy,0f réE@ﬁ'fpﬁR/@ﬁt?HnelsF!i QT Mter B s fA 8 FoPR i RerddBtafdlioliep '&@fnfort
Controls 235 Buttons 240 Stylus 300 Menory 400 Tenperature Schedul e Dat a

Structur gontro(?l%r Teltmgugﬁ{[oﬂ{ the Id?at\xﬂngs %t ﬁte%pt Uk Weln rggge %etla"bpp gtlrespondmg

5  elements with the same reference numbers. The reference numbers include:

Reference Number | Description

100 Central Processing Unit

200 Display Unit

205 Axis denoting Time

210 Axis denoting Temperature

215 Graphical Representation of Temperature Schedule
220 Graphical Representation of Temperature History
225 Other Data

230 Additional Controls

235 Buttons

240 Stylus

300 Memory

400 Temperature Schedule Data Structure

500 Temperature History Data Structure

600 Set-Point

700 Actual-Temperature-Point

800 Conduits to Heating/Cooling Devices or Thermostat

Referring to the drawings, Figure 1 is a block diagram of the user interface system for

a comfort controller. The user interface system includes a central processing unit 100. This

10 central processing unit 100 is coupled to a display unit 200 and a memory 300. The display
unit 200 has a touch-sensitive screen which allows the user to input data without the need for

a keyboard or mouse. The memory 300 includes a temperature schedule data structure 400,
which is made up of one or more set-points 600. The memory 300 may also include a
temperature history data structure 500, which is made up of one or more Actual-Temperature-

15  Points 700.



700 Actual - Tenperature-Point 800 Conduits to Heating/ Cooling Devices or
Thernostat Referring to the drawings, Figure 1 is a block diagramof the
user intevoawssssystem for a confort controller. The userPCHUSITHEE system
includes a central processing unit 100. This 10 central processing unit 100

is coupled tq_a_ di.splay j 0 ; The,disi { 00
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the need for a keybgard or. nouse. The ne 300 incl.ude te ture
schedul ETHEYE ¥{5ct &g@ Wg“r#ﬁflcﬁlr@%@g%pv%y %%nglgrgrﬁ%lr %als%{?@%)gioﬁt s
600. The nenory 300 may al so include a tenperature hjstory dat. ructure
500, whirdhrmajionedeneupitivn vervenssr Mippdky dagy RN reshaBisay {}F}éﬁ ‘giléa%’i“ﬁ@@é 789, 4
WO 02/ 35304 PC_T/.U801/ 51022 As previously nentioned, the display unit 200

i ncl udese avegy aiptilacab thé spichysctaeuchisplsensidt inve hend-beld. perbeng! digifel gesisianton

wi Il provide for very flexible graphical display of information along with

a vesy pgasAfy isapdlay’ dataani Hakd FBShaahsheturtebyi Xpinay a ulirhad20brandiyPD e
very simlar to the touch screen display used in a hand-hel d personal
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a Jorna ran A manutactured by Hew ett Packard, etc. O course the

gr aphi ca ser | rface ,system.coul I . fac
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touch-sensitive LCD display.is coypled with the. thernostat' Xi sting.
central tQcdoesdlivglubi qlgpl%%lf mmeg%t & thermpRipty ﬁ?lét‘%??é‘g'ﬁf%rgﬁ%f?%é%lt
structure 400 and tenperature history data structure 500 are data
struct ured R&dvif i gured and nmai ntai ned within nmenory 300. For exanple, the
tenperature schedul e data structure 400 and tenperature history data
strygt ure 500heauigetatire schedule data structure 400 and temperature history data structure

500 are data structures configured and maintained within memory 300. For example, the
temperature schedule data structure 400 and temperature history data structure 500 could be
simple two-dimensional arrays in which a series of times are associated to corresponding
temperatures. In Figure 1, temperature schedule data structure 400 has been configured to
15  adjust the temperature to 60 degrees at 6:00 a.m. (see 600.1), then to 67 degrees at 6:30 (see
600.2), and up to 73 degrees at 8:00 a.m. (see 600.3) etc. Temperature history data structure
500 is shown to store the information that at 6:00 a.m. the actual temperature was 60 degrees

(see 700.1), and by 6:30 a.m., the temperature had risen to 69 degrees (see 700.2).
Of course, the temperature schedule data structure 400 and temperature history data
20  structure 500 could also be more advanced data structures capable of organizing more data.
For example, the temperature schedule data structure 400 could be configured to allow more
than one schedule to be programmed. One schedule could be assigned to run from Monday
through Friday while a second schedule could be assigned to run on Saturdays and Sundays.
Alternately, different schedules could be assigned for each day of the week. Different

25  schedules could be devised and stored for the summer months and winter months as well.



simpl e two-di nensional arrays in which a series of tines are associated to
corresponding tenperatures. In Figure 1, tenperature schedul e data
struct ur vQ0U3338k been configured to 15 adjust the tenperBETEOYIIR0
degrees at 6:00 a.m (see 600.1), then to 67 degrees at 6:30 (see 600 2),

and up to 73 degrees at 8:00 a.m (s 60 etc. Tenperature.history data
structure 5SODCHRSTEHGAHSIPRY ‘jéfaoﬁtlélcf'ﬂgi%gﬁ?%?%&rg% F%}ffgcuﬁeéfto Org MHH° & ?ﬁmag é
actual tenperature was 60 degrees (see 700.1), and by 6:30 a.m, the

t enper atincledingchistosen infornsgicdegyes eefied e f poceral)dayes wedhsr Semopis tldwgBat ure
schedul e data structure 400 and tenperature history data 20 structure 500
coul d al&idse @%@gzﬂéﬂﬂtﬂ@lﬁﬂv dat avesigeuehpeatureapalbine, ofy.orgsaser.nd pese
data. For exanple, the tenperature schedule data structure 400 coul d be
confi gur g dinahd ;S}Womn?putérQﬁé‘%r/ﬁb’xﬂﬁli§§&'tﬁﬂwHﬂdﬂ?d@@seﬁh@@rcﬁmdlcuﬁw schedul e
could be assigned to run from Mnday through Friday while a second

schedul e coul g, b felse?’slﬁéegf?%d %);s?en'i %ooﬁh(is?c%)n?ﬁfgigﬁo 3@%@1’19&%%001%& taelioad 8t v,

di ffé8rent schedul'€s 'co e assli gne y of the week. Different

25 schedul es coul d be deyised and stored for the su r h i nter
nont hs al§etiegsiats t@r“?ﬁ% S@Zt}l‘%ts‘éﬁﬂ “%EFI‘%C@S@T 6% CO‘?&%‘B@;‘% \tﬁg th, 3?%?% st atQ 121
structure 500 could be configured to store nore information, including

hi st ori cethei eohtferfgeniopllesver a period of several days, weeks, or nonths. The
data could be aggregated to show the average tenperatures by tinme, day, or
season. A perBigore 3khdwseal penspdchige aiew of onopqraibér epbedjmanind hidiedsen @tardagii | y
devi se these data structures. 5 The user interface systemal so has conduits

800 to t§erdeatd maleeokicnGeOwrfes sptem hicbdvashailkdthencotgsdelemant usbe
interface system can comrunicate with the thernostat or other confort
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t he user erface system 'In Figure 2, the user interface system has been

install egep?essen Qticl)nngte t%re%lamgelrgtﬁ?enéch%ulé BE5 as well as the graphical representation of the

temperature history graph 220. These graphical representations are presented as a graph in
which one axis denotes time 205 and the other axis denotes temperatures 210. The graphical
representation of the temperature schedule 215 is shown in Figure 2 as a step function. Other
15  data 225 is also displayed, which could be the current date, day of the week, time, indoor
and/or outdoor relative humidity, indoor and/or outdoor temperature, etc. The display unit
200 could also represent the temperature schedule or history schedule in formats other than a
function on a graph. For example, the temperature schedule could be shown as a listing of
set-points. Or, the graph could be shown as a bar chart in which the length of the bars

20  indicate the temperature.
The display unit 200 can also be configured with additional controls 230, which
could, for example, switch the display between Fahrenheit and Celsius for the temperature,
between standard and military time, and between showing a single day’s schedule versus

showing a week’s schedule. In addition to the controls programmed and displayed on display



10 thernostat wall unit. The display unit 200 of the user interface system
di splays_th phi cal representation of the tenperature 15 as
wel | as W??e()%@g%)ghi cal representation of the tenperatureP?Fiqjélng%ﬁ)é aph 220.
These graphical representations are presented as a graph in which one axis
denotes { Q@ 1 te%ngt t rature 0...7he graphi cal
repr esent gﬁ?gﬁ 0 ? %e‘}”?tg%%%‘?g%hre g%:tge Ulcgﬁyl%nﬁggrg 8\1/\%‘15%0%%#558%?05 “g)rglglga
step functian. Qther 15 data 225.is.al so.displayed, whic uld be the
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hum dity, indogr and/or outdoor tenperature, etc. The display unit 200
coul d al so rephe<$asahicahgerresepiaiians, ceneln aad othes dais bebpse demavhdl en display
formats other than a function on a graph. For exanple, the tenperature
schedul eusib 208 ibercstrophishad ba 4 icemipnigr piogramt stped rih snertry 30e Jhaptongatdrd be
shown as a bar chart in which the length of the bars 20 indicate the

t enpes at progrant ROuldi SPIv@ivtet! i tin? QOmpater adiRafe eeR{HIgebRP M tihpadest haral
controls 230, which could, for exanple, swtch the display between

Fahr enheidcaRd Gl sl ViQh Bhig. tenperature, between standard and mlitary
time, and between showing a single day's schedule versus show ng a week's

schedule. In %ggrlﬁtl . t o e cont.rpol rogramed and di.splayed on display
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235 coul d be programred to be used for working, with the user interface
system ag’t%gffCF? ?‘%rﬂt ri“%er’gliah?qnéfr%ﬁt‘i?nfrﬁgerépghﬁﬁ’ perpsort-poipBR00 T digplayed eal
representations, controls and other data that are displayed on display
uni t 200thesdigpexorpt 29h e a igyephiceb fputae 2 | prsogh anirsa sepdunctiomebarghagOéte. The
conputer 5 programcould be witten in any conputer |anguage. Possible
conplad er tHeastenrfige ot @mbséimennolhide iCshovay dn Fande Vi sasdl liBapobgion Térethepedpat i on
of the user interface systemis nore intuitive than previ ous user
function line corresponds to a set-point in the temperature schedule data structure 400.
Because the display unit 200 is touch-sensitive, the user can use a finger or stylus 240 to
“point-and-drag” any one of the vertical lines of the step-function, representing a time of day,
to a different value to indicate a new time at which to change the temperature. Similarly, the
15 user can use a finger or stylus 240 to “point-and-drag” any one of the horizontal lines,
representing a temperature, to a different value to indicate a new temperature to be
maintained by the controller during that time period. When the user changes the graphical
representation of the temperature schedule 215, ceniral processing unit 100 modifies the
temperature schedule data structure 400 to reflect these changes.
20 In some embodiments, the buttons 235 or additional controls 230 can be configured so
that the user can perform additional programming. For example, one of the buttons 235 or
additional controls 230 might cause an alternate schedule to be displayed — such as one for

the weekend — which the user can program. Or, pressing one of the buttons 235 or additional

controls 230 might cause the temperature history 500 to be displayed by the display unit 200.



interfaces for other thermal confort controllers. The various set-points
600 can displayed on the display unit 200 in a graphical format 215, such
as in a WMeR/IPaHcti on, bar chart, etc. In 10 the step-fumEiBWismddi nent,
which is shown in Figure 2, each line portion of the step- function |ine
corresponds to a set-point in the tenperature schedul e data structure 400.
Because the display unit 200 is touch-sensitive, the user can use a finger
or stylus 240 to "point-and-drag” any one of the vertical lines of the

st ep-functi ony ofRPERSENHERE o td prescat iffaytion, tR temPerhfues edhiedilal2ué coald be
indicate a newtinme at which to change the tenperature. Simlarly, the 15
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tenperature schedul e 215, central processing unit 12& nndihies tqe

t enper aelrkoiBsheeties hatineaind fempratup frecgch sglpert hed screl bagesslidspbary
sone enbodi nents, the buttons 235 or additional controls 230 can be

conf Bgurentrelocoultiate tiselaysdrin cahichethe orsen ateply | ashiests preogpatnel iy adipgl the
exanpl e, one of the buttons 235 or additional controls 230 m ght cause an

al t er natt@npehred| & tehbe dhtsliayadtimesioald Bs displayddis a tigtalveekeridg closki ch
the user can program O, pressing one of the buttons 235 or additional

control s;,d 30 {¥-0B8118 Rib3eryishEh § BIIBR CahtHSIA1dHSVIRH the WMdpdratubeodtitephay@er By the
di splay unit %00. 7 WO 52/35304 PCT/U801/§1022 I n other enbodi nents of the

present inyention,.the t e [ ¢ hedul e 215 coul d be displayed in
ot her fd??fﬁfysgn%é%}nﬁ,crtc %@%%@%ﬁ%&’f‘ﬁon shown in Figure 2 is just one of
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for each set-point. O, a scroll bar or slider bar 5 control could be
di spPayednifortwhhicallarhelheseser diterficp systemsyauld solabht be ntegrated;iny a thegmal
comfort control system and installed on a wall much like current programmable thermostats.
However, if the user interface system is configured on a hand-held PDA, the user-interface
could communicate with the thermal comfort controller via the PDA’s infra-red sensor. Or,
the PDA could be synchronized with a personal computer and the personal computer could
15  set the appropriate instructions to the thermal comfort controller. Or, the PDA could use a
cellular/mobile phone feature to telephone the controller (i.e., thermostat, personal computer,
etc.) to exchange pertinent and relevant data.
From the foregoing detailed description, it will be evident that there are a number of
changes, adaptations and modifications of the present invention which come within the

20  province of those skilled in the art. However, it is intended that all such variations not

departing from the spirit of the invention be considered as within the scope thereof.



tenperature. In such an enbodi nent, time could be displayed as a digital or
anal og clock, and the user could nodify such a clock control along with

t he tenpavavussocontrol in order to nodify an existing oPCTUSEHIR new
set-point. There are nmany ways in which the user interface system can work
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conputer and the personal conputer could 15 set the appropriate
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e o e RSl R FAARRS propeRRati and modi f cati ons of the

present i nvent T on I ch cone O province of those skilled in
the art. wever, |t tended that al r| at td.ng
from thdispfr P’E“to‘i”‘ﬂf I"?e%?'tfgegt‘?tl?lmﬁe bsgreggng%pz?(fgo A, rgp%tr(ﬂc% b S‘@ﬂt h%?eof
8 WO 02/ 35304 PCT/ USO01/51022 Wat is Ial med is: 1. A user i nferface
system f or @aprierdyahspdiing t@éﬁ?tdtoﬂnt@@ﬁtf‘?rd} toé‘rmg R BB E‘ioﬁ{:;am SEEPI‘?‘PE\
processing unit; a nenory neans for storing a tenperature schedul e data
structure, having at |east one set-point, 5 where the set-points each
associate a desired tenperature to a desired tine, the nenory neans

cqypl ed to theueeMtEdceRyaeaSE cgnmunj furthanebmprising a stylus for allowing a user to

program the set-points on the display unit.

3. The user interface system of claim 1, wherein the display unit displays the set-points as a

step-function.

15
4. The user interface system of claim 3, wherein the step-function is displayed in a graphical
manner on the display unit with a first axis for denoting time, and a second axis for denoting
temperature.

20 5. The user interface system of claim 1, further comprising:

a temperature history data structure, having at least one Actual-Temperature-Point, where the
Actual-Temperature-Points associate an actual-temperature to an actual-time;,

wherein the display unit can display the Actual-Temperature-Points as a graphical function.



a display unit with a touch-sensitive screen, coupled to the central
processing unit, for graphically displaying the set-point and for all ow ng
a user tow@ppsBem t he set-point. 10 2. The user interfacerPepas@niiof2 cl ai m
1, further conprising a stylus for allowing a user to programthe
set-points on the display unit. 3. The user interface systemof claima1,
wherein the display unit displays the set-points as a step function. 15 4.
The user interface systemof claim3, wherei the I

di spl &yed .Trhealserrla&myaewst%ﬁ%e?%h Wh@e@.teioﬂ'ég% a3 t Bptars i CPFF%H“%& P £ or
denoting tinme, and a second axis for denoting tenperature. 20 5. The user

i nterfaa;(uereslytstnemamre.cl aiml, further conprising: a tenperature history data
structure, having at |east one Actual - Tenperature-Point, where the

Act ual - Tenper at ur e- Poi nt s associ ate an actual -tenperature to an

actual -time; wherein the display unit can display the

Actualr Tenpglaluf Gndt@lcBtSstds o cﬁ’:i'lﬁcpll" el SNEHAPL at BadMEnO@Ad3RBA4 control
PCT/U801/51022 6. The user interface systemof claim1, wherein the display

uni t ]EP% @augl gtﬁe Sﬁ‘g‘é rf?}“‘ cﬁepl&rt ﬁ@t LG 80, I&P&ﬂﬁﬁ&ta%%méerzm he user

i nter er-conprising at |east one additional

control for causing the display unit to display the set-points as a |ist

of times and tenperatures. 8. The user interface systemof claim1, further

conprising at |east one additional control for causing the display unit to

di spl dy a SBre-yer Hiterfase SysPHcK GHM & fUsihperamRiieng hicas|onejagdgional ¢RIIRL g

for programm ng a thennal confort controller with a user interface system
for causing the display unit to display a set-point as a clock and a temperature control.

10
9. A method for programming a thermal comfort controller with a user interface system
having a central processing unit, a memory means for storing a temperature schedule data
structure having at least one set-point, where the set-points each associate a desired temperature
to a desired time, and a display unit with a touch-sensitive screen, the memory means and the
15  display unit both coupled to the central processing unit, the method comprising:
graphically displaying the set-points on the display unit;
choosing the at least one set-point from the temperature schedule data structure;
entering a set-time for the at least one set-point on the display unit,
entering a set-temperature for the at least one set-point on the display unit; and
20 updating the at least one set-point in the temperature schedule data structure with the set-time

and the set-temperature.

10



having a central processing unit, a nenory nmeans for storing a tenperature
schedul e data structure having at |east one set-point, where the

set - poi ntwO0 ezdd30associ ate a desired tenperature to a desPer@seime2 and a
display unit with a touch-sensitive screen, the nenory nmeans and the 15
di spl uni-t, b upled to.the r i ine

comr 1 31 ng: s ap e Ry R b RSt SSRNEF Bekim b WpetBh e
choosing the at | east. one set-point fromthe tenperature schedul e dat

st ruct rgé?pqn%ara%ye<#1§ﬂ@y13g’ Be 1Rt %’1%9|3éa?sft66ﬁlé“0§8fl-%®? Fit M5 2y o
display unit, entering a set-tenperature for the at |east one set-point on
t he didspdtang timetandgrsgc@d axpdar ilengtnpderaperytdgst one set-point in the
tenperature schedul e data structure with the set-tinme and the
set-tenperature. 10 WD 02/ 35304 PCT/US01/51022 10. The method for
programm ng a thermal confort controller fromclaim9, wherein the step of
gr aphijgal | yridi spihd¥l i 8gprobhen gl -PReihs dngofli oRlraNEdr@f cdaifl ER-WhkRehithe
with a first axis for denoting tinme, and a second axis for denoting

t enper, ¥ e, : far ] 1 h I If t | er
from (?Fe;r&r%eeféélr%rhe-gg'tetuqﬁtgg'ﬂgrlgeg dr%ggxg% thggg%@éal GhERIF 1ROSE N HOR ot

erernt tep o erin e set-tinme conprises

dr aggi. a first.graphical .line of the step-function from .its current
| ocat il{%%ugﬁmtlﬂ%athq%é)ﬁﬂpﬁﬁt@?ﬁﬁﬁ%?%? aH%\‘/va%gg? f%ﬂlvreé? g}e”l f\Efét T8 the first axis.
12. The method for programmng a thermal confort controller fromclaim10,
wherein the 10 step of entering the set-tenperature conprises dragging a
second graphical line of the step- function fromits current |ocation on
t he stl@p- f Uit methotl domprogrenpoivigta termall comifor cootrelies fseroodaim Bkiwherdig thaThe
nmet hod for programm ng a thermal confort controller fromclaim 10, wherein
the Xfepuseentenhgnhicca-témpérhimre comprisesadrageisg vl sesoidpraphloaiMing o thsatept o
programthe set-points on the

function from its current location on the step-function to a new position relative to the second

axis.

13. The method for programming a thermal comfort controller from claim 10, wherein the
15  user interface further comprises a stylus for allowing a user to program the set-points on the

display unit.

14. The method for programming a thermal comfort controller from claim 10, further
comprising:
20  providing a temperature history data structure having at least one Actual-Temperature-Point,
where the Actual-Temperature-Points each associate an actual temperature to an actual
time;

graphically displaying the temperature history data structure; and

11



display unit. 14. The method for programmng a thermal confort controller
fromclaim10, further conprising: 20 providing a tenperature history data
struct ur evdaysisge at | east one Actual - Tenperature-Poi nt, RMMPUSITIIE22

A@tual Tenperature Poi nts each associate an actual tenperature to an actua

11"V B850 sl VB E1095 M arePERATE Ny IS o ores the

tenperature history data structure. 15. A therm)stat for controlling the
tenperature within a controll ed space by controlling heating/cooling

equi pment according to a progranmed tenperature set-point schedule, the 5
t her most.at Aothsriestagior aogralfhg dbd leraratine withiace coytseliash fraee Gy agonirelingy
presenting the tenperature set-point schedule and for allowi ng the user to
i nput Haittiagtcooktl wgtiphfeat herpéingttor e meprapmdit tehgleeduleesetpoint Tsvbediher thest at
fromclaim15, wherein the user interface systemdisplays the set-points

10 as @eph6falddffpiseR: 17. The thernostat fromclaim 15 wherein the user
interface systemgraphically presents a tenperature history. 15 12

a graphical user interface system for graphically presenting the temperature set-point

schedule and for allowing the user to input data to adjust the temperature set-point schedule.

16.  The thermostat from claim 15, wherein the user interface system displays the set-points

10 as a step-function.

17. The thermostat from claim 15, wherein the user interface system graphically presents a

temperature history.

15
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