DESCRI PTION Titl e of Invention OPERATI ON TERM NAL AND SCREEN | MAGE DI SPLAY
METHOD FOR OPERATI ON TERM NAL 5Techni cal Field [0001] The present

i nvention relates to an operation termnal for renotely operating an

el ectroni c apparatus and a screen i mage di splay nethod for the operation
term nal . 10Background Art [OOOZ]DESC pribiecent years, with the

wi despread use of liquid crystal pane s graphi cal user interfaces (CGU s)
are incrgasd BolhweRGGP™M ng popular. GU's that have been used in only

hi gh- performance personal conputers 15are increasingly used for the user

i nt er f acPERATION TERMINAL AN SOUREERIMACGE MSPLAYEMETHO® FORson for this
I's there are advantages that usage of GUIs enable to suppress the increase

in the ngPERATIONWERRMHSABND the like with the increase in the
functionality of the renote controllers and that users can intuitively and
ea$ | y ofdechniealField enote controllers. 20[ 0003] The nunber of
commands required for GU processing is large, and the GU processing

t her ef or §0@@¥Hsunes | arge part of a conputational resource of a Central
Processing Unit (CPU), a mcrocontroller, or the Ijke, On the other hand,

in general, aThewrgemrtanvaiions rﬁlaé%“e?sﬁ“hgpﬁfﬁt@n%ﬁﬂm&kfo!5@”‘9;%!‘ ocontrol | er
Is used in renote controller for cilit I p t fr | ewpoi nt's
of cost @PPF@IWeeﬁHQP'Cg%?F@’%W&?Nda 2RESH 8&ﬁ§3 riefiod 1 theSVhon ™,
i's used % atleus interface for the renote control | er, the execution of
an appllc‘?iﬁ’fe P Fﬁ’flnfor the operation of the renote controller I tself

Mg be t @Jc‘i&%&dd&#t ayed.
[0002]
In recent years, with the widespread use of liquid crystal panels, graphical
user interfaces (GUIs) are increasingly becoming popular.
GUIs that have been used in only high-performance personal computers
15 are increasingly used for the user interface of remote controllers for facility
equipment. The reason for this is there are advantages that usage of GUls
enable to suppress the increase in the number of switches and the like with the
increase in the functionality of the remote controllers and that users can
intuitively and easily operate the remote controllers.
20 [0003]
The number of commands required for GUI processing is large, and the
GUI processing therefore consumes large part of a computational resource of a
Central Processing Unit (CPU), a microcontroller, or the like.
On the other hand, in general, a low-performance processing unit such as
25 a microcontroller is used in a remote controller for facility equipment from the
viewpoints of cost efficiency, heat generation, and power consumption.
When a GUI is used as a user interface for the remote controller, the
execution of an application program for the operation of the remote controller

itself may be therefore delayed.



[0004] In addition, GUI processing requires a |arge anount of nenory since
bi t mapped screen inmages are created in the nenory. Accordingly, it is
necessary to dispose a |large-capacity nmenory in the renote controller

5[ 0005] Rel ated to the above, as an object "to provide an excell ent
netmork-ﬁgﬁﬂﬂ lighting control systemincluding a renote nonitor capable of
perform an operation simlar to that of a lighting controller wthout
usi ng RNy MeRPLAiAES QUOFERces8nh FEAMALS |4BBlamUliR D imbRMGHcpane! of a
renote nonitor avi'ng 10no scr&en application is operated, a recognized

obj ect nuiRRpRA strédi RdYdsSark’ L eRe hierdotyl IACEO’IiNgMtiTe! | er 1 and the
lighting controller 1 having a screen application searches for frane data

to be dr anbesunry e dispaBé @ IBRJH-taFackyneindy ibathieTenioté Bentrelei ved obj ect
nunber and transmts the frane data to the renpte nonitor 2" is disclosed

(P&t ent [000H)ature 1). 15C tation List Patent Literature [0006]

Patent Literature 1. Japanese Unexam ned Patent Application Publication No.
2000- 340372 ( Relatedita theoaimwerasanodbjech/ o pravideran iexcelant hebbokrepdp07]

A renpote controller for electronic equi pnment such as facility equi pnent
needs t o lightingeenrtre sysieym inglydieg agemoie momniior capakleAl PRMREMNGAN s but t on
pressing 25and tqQ quickly n ti_f%_t he u_Lse[%t h%té) t he, Erocessi ng has been
recei ved.c’p[a[ﬁj@g']s'm'a”omtﬁgaﬂ'ﬂ tingconirefies vithout ygiag manymeMoTy; ¢ t akes
tinme to transfer, drawing data . fromithe lighting,controller.l t he renote
mon or SPSHHCRR s BIEGMAHHS TReewBR i fousthchanel gt A FimotE Manior AdelEn ng
dat\a. Singe L& | catl e ' ' controller 1
2l the Pt S AHBIEOn % ooRRRELY oo e RE R b e AP SRR gL ant ce

a qui ck keRRARE& 1a Aghtif contPSiler AMhnd #24Rhting controller 1 having a screen

application searches for frame data to be drawn on the remote monitor 2 on the

basis of the received object number and transmits the frame data to the remote
monitor 2" is disclosed (Patent Literature 1).
15 Citation List
Patent Literature
[00086]
Patent Literature 1: Japanese Unexamined Patent Application Publication
No. 2000-340372 (Abstract}
20 Summary of Invention
Technical Problem
[0007]
A remote controller for electronic equipment such as facility equipment
needs to instantaneously reflect a result of input such as user’s button pressing
25 and to quickly notify the user that the processing has been received.
[0008]
Using the technique disclosed in PTL 1, it takes time to transfer drawing
data from the lighting controller 1 to the remote monitor 2 and display an image

on the remote monitor 2 with the drawing data. Since the quality of



The present invention solves the above-described problens by providing a
S5renote operation termnal that has a GQJ function for achieving high
responsivity and includes a | ow speed processing unit and a snall-capacity
menory. Solution to Problem [0010] An operation term nal according to the

D SR SRkt AR N e e 2 e,
com B i AU raBE A KARESSIS BB aonn oper i or

witing fUOdQ‘Tadi ng of data, a nonvolatile nenory configured to store a
basi ¢ screen’i mage drawi ng command for drawi ng a basic 15screen i mge that

is displayed Jpﬁé9fé‘se$ﬁirﬂ/eﬂﬂ6ﬁ%blv@a_theraﬁbwd_esariw?mns@ycp"ravmrn@a _
processor configured to create a bitmpped i nage of said basic screen inmge
| nsaccor ganeR: dpdratioatshninsglithasivase Glnfagetich fosiathievingrhigh, respohsvithi spl ay
unit configured to display said bitmpped i nage of said basic screen inage
on a scr aad.inddey antagpesd pEbdessing ofit Bnd @smalhca@adty]memory. Si nce an
operation term nal according to the present invention includes a draw ng

pr ocessoSolutiongerRroblenmg dr awi ng processing with a GU in addition to a
processing unit, it is possible to reduce a processing |oad on the
processifébﬂﬂit 25and achi eve an operation term nal having a GU wth a

| ow- speed processin ' Ltion i.nce a basi creen image

dra\évi ][lg corrrraﬁ? QP§r 'Ql;{]':;@b;‘iﬂ?l é;ﬁ?f:ﬁ\?{?ﬂagﬂ hePrrseRiIgvantiondemately, rél}eﬁermry
: © il ! ey
mifor y ¢ 47 Sca bpetys - oihednt AR iSRTRA! BfWRk sobBEsSRBREr Y ) H'S.

L i's a funchonaly blagk o 8ar AMiGoitRGhbididcfsHk BEESatiERP! © control ler

accordance with an operation specified by a program, a memory on which said
processing unit performs writing or reading of data, a nonvolatile memory
configured to store a basic screen image drawing command for drawing a basic
156 screen image that is displayed before said operation terminal is operated, a
drawing processor configured to create a bitmapped image of said basic screen
image in accordance with said basic screen image drawing command, and a
display unit configured to display said bitmapped image of said basic screen
image on a screen.
20 Advantageous Effects of Invention
[0011]
Since an operation terminal according to the present invention includes a
drawing processor for performing drawing processing with a GUl in addition to a
processing unit, it is possible to reduce a processing load on the processing unit
25 and achieve an operation terminal having a GUI with a low-speed processing
unit.
in addition, since a basic screen image drawing command is stored in a
nonvolatile memory different from a memory used for input/output of data by the

processing unit, the capacity of the memory can be reduced.



S[Fig. 2] Fig. 2 is a diagramillustrating an exenplary structure of a
basic screen inmage drawi ng conmand 132. [Fig. 3] Fig. 3 is a diagram
illustrating a detailed configuration of a graphic engine 150. [Fig. 4]
Ebg 4 |ts goclil agrahmillus';]rating a configuration of a |ine draw ng
circul i n the graphic engine 150. [Fi 5] Fi 5 is a diagram
|IIustraﬁrﬁ@%-‘rcé&tﬁ?ﬂa@fe[)iﬂw@g%creen of thEa fgml}ty ng pment rem%te
controller 100. [Fig. 6] Fig. 6 is a di agramlllustratlng an operation
screen i IRYEl601 displayed as a result of a user's operation. 15[Fig. 7]

f Eg gffe f t §n§&a@eﬂ5€éan 53 s gaftutes HRREIRGE Y RERRRRUpIRAF ol " S
SC

fl owcﬁartc PFP@t{@fg?#@@ﬂség%}"%dd}r@h q;e(épbnlglog [|6:I g[ F|9]g F?]g F|99| 38aI > e

flgnchart i1 1ysyraiia0 A ORRAE ifiktRhingfih excHblfy SRIH0R 804 Bsicl Fi 0. 10]

E! . 1(3 i's a,{ ratlng an operation of the CPU 120. [Fig. 11]
i g. | | an operation of the graphi .
. 12]55‘_?'%9 hﬁ%\é&fet%wm d béinhiaidl TEp. p graphi ¢ engi ne 150

[Fig. I's a tunctional block diagramof the facility equi pnment
[Fig. 3] Fig. 3 is a diagram illustrating a detailed configuration of a graphic
engine 150.
[Fig. 4] Fig. 4 is a diagram illustrating a configuration of a line drawing
10 circuit 301 in the graphic engine 150.
[Fig. 5] Fig. 5 is a diagram illustrating an example of a screen of the facility
equipment remote controller 100.
[Fig. 6] Fig. 6 is a diagram illustrating an operation screen image 601
displayed as a result of a user's operation.
15 [Fig. 7] Fig. 7 is a diagram illustrating a difference bitmapped image 701
that is the difference between a basic screen image 501 illustrated in Fig. 5 and
the operation screen image 601 illustrated in Fig. 6.
[Fig. 8] Fig. 8 is a flowchart illustrating an operation of a CPU 120.
[Fig. 9] Fig. 9 is a flowchart illustrating an operation of the graphic engine
20 150.
[Fig. 10] Fig. 10 is a flowchart illustrating an operation of the CPU 120.
[Fig. 11] Fig. 11 is a flowchart illustrating an operation of the graphic engine
150.
[Fig. 12] Fig. 12 is a functional block diagram of the facility equipment
25 remote controller 100 according to Embodiment 2.
[Fig. 13] Fig. 13 is a flowchart illustrating a screen image drawing process
according to Embodiment 2.
[Fig. 14] Fig. 14 is a functional block diagram of the facility equipment

remote controller 100 according to Embodiment 3.



25renote controller 100 according to Enbodinent 2. [Fig. 13] Fig. 13 is a
flowchart illustrating a screen i mge drawi ng process according to

Enbodi ment 2. [Fig. 14] Fig. 14 is a functional block diagramof the
facility equi pnment renote controller 100 according to Enbodi ment 3.

RO 11 ng. lgwaé-?ﬁlﬁ&ﬁ%%“%’ﬂgé@ﬁi"@%ﬁéﬁfﬁéﬁ%@%é’%é’?i‘e%%gg P4 ROR rrand
ROV wr i 1 ng i REBESFETSErEen L .
oxempl ar YHPSERRATR 1301 o le Ebagt Soradh ifadh HelfS FplimdiTt 192 M 0en”

i mage dr gy, 13482 stored in the flash ROM 130. Description of
Enbodi mentsr?% 3] Enbodinment 1 10Fig. 1 is a functional block diagramof a

facility equi frgMe]RITIEIsCH dlagparealiustRiingesnsxtnmglahyostridio® ofert 1 of the
present invention. 'The facility equipnment renote controller 100 is an

oper at i ompph¢ationaprogram ridTire thedesiasdregnimagkidrywinguwigmmandsi3@h as an air
conditioner. [0014] 15The facility equi pnent renote controller 100 incl udes
a but t on storeddmtHelflastaRRORU 1820, a fl ash Read-Only Menmory (ROM 130, a
Random Access Menor RAM) 140, a graphic engine 150, a Video RAM ( VRAM
160, a LiDpsicdpi@ery of émﬂmdirpeat,% Controller (LCDC) 170, and a Liquid Crystal
D spl ay &(I)_OQQ] 180. [0015]
Embodiment 1
10 Fig. 1 is a functional block diagram of a facility equipment remote controlier
100 according to Embodiment 1 of the present invention. The facility equipment
remote controller 100 is an operation terminal for remotely operating facility
equipment such as an air conditioner.
[0014]
156 The facility equipment remote controller 100 includes a button switch 110,
a CPU 120, a flash Read-Only Memory (ROM) 130, a Random Access Memory
(RAM) 140, a graphic engine 150, a Video RAM (VRAM) 160, a Liquid Crystal
Display Controller (LCDC) 170, and a Liquid Crystal Display (LCD) 180.
[0015]
20 The button switch 110 is formed of a push button with which a user
operates the facility equipment remote controller 100.
When the button switch 110 is pressed down or is refurned to its original
state, each electric signal indicating the state of the button switch 110 is input into
a predetermined port of the CPU 120. The CPU 120 can recognize the press
25 state of the button switch 110 on the basis of a voltage change at the port.
[0016]
The CPU 120 and the graphic engine 150 are processing units for

performing processing to be described later, and operate independently of each

other in different clock frequencies.



20The button switch 110 is fornmed of a push button with which a user
operates the facility equi pnment renote controller 100. When t he
button switch 110 is pressed down or is returned to its original state,
each electric signal indicating the state of the button switch 110 is input
into a p@ﬁgﬁéernined port of the CPU 120. The CPU 120 can recogni ze the
press 25 of the button switch 110 on the basis of a voltage change at

the port. [ Oo%ﬁé GPY 120?&% 3 Rt 184 memagig,g.ggggge@gaﬁ@ eRfie

processi ng uni performng processing to ater, and
operate | PBEY; b SRR inhe SemitdhdUERT @Rip, OF Pray beé aidacalgs. [ 0017]
The CPU f%@%ﬁé@ﬁéﬁbﬁ%m 130, the RAM 140, anc?the gr aphi c engify?]e 150 may

be di spogipchoRBdidhea pRITEIL OFemisinauetor chips that arpoorirectetitooniziahdthedi sposed
on a plurality of sem conductor chips that are connected to one anot her.

5Wgen they ar witrsiheyede disposed sarthe sanie sadiconduciohichip, as coomssedd with a
case in which they are disposed on a plurality of sem conductor chips, a

t ransni syiithna das&in whichdhey ate disposed hs a pluealipotsemiepnducion£BiPEaRi on
exchange anong these sem conductor chips rarely occurs, which has

advant agérang00ssdon delay: losa af tims! o thedikg catiged bY Ansipisaation exClangR ex
Progranmabl e Logic Device (CPLD) or a Field Prq rﬁmrabl e Gate Array (FPG&A)
that canamang thesegemiepnduater chips FRIGIVIRCCHTS M%’d as afyantageh as
Application Specific Integrated Circuits (ASICs). [0019] 15The CPU 120
execut es (G peration for renotely operating facility equipnent in

Gafel oped by AeRRIFPELMe AL e igsEed T LR RGN RAOLOgE 20 o)
0l e il L < FAEP B A O RO s By,
{ 'Safﬂeﬁggéﬁ(ré@@i%ﬁ ﬁ%{/stéﬁiei,\é Udtlég%l_d%%délﬂﬁs APSRAtion SPAdikARtdgraraeTipdag. and
(ASICs).
[0019]
15 The CPU 120 executes an operation for remotely operating facility
equipment in accordance with an operation specified by an application program
131 developed by an application developer.
The application program 131 includes, for example, a control program for
facility equipment, a communication program, etc. The application program 131
20 is stored in the flash ROM 130, is read into the RAM 140 when the CPU 120 is
operated, and is then executed by the CPU 120.
[0020]
The graphic engine 150 performs drawing processing on a GUI screen.
The drawing processing will be described in detalil later.
25 [0021]
The graphic engine 150 is connected to the CPU 120, the flash ROM 130,

and the RAM 140 via a bus line for transmitting data with an electric signal.



[ 0020] The graphi c engi ne 150 perfornms draw ng processing on a GU
screen. The drawi ng processing wll be described in detail later. 25[0021]
The graphic engine 150 is connected to the CPU 120, the flash ROM 130, and
the RAM 140 via a bus line for transmtting data with an electric signal.

Wi an ol cot 1 HCB Gt TRE Hosb/ce D YRR TR EREENE R

i 1 . . T . .
e 140 SRV 78 SERRAC gl B DO of i e A g e B e 150
and the qggf}ggoﬁﬁg&ea% daRRARéze a physical difference between these

menori es and di stingui shes between themon the basis of only their
addressesEgogQ]ti me required for witing to the flash ROM 130 is nmuch | onger,
for 10exanplée, 10000 tinmes longer, than a tinme required for witing to the
RAKI 140. Ther Fhefiash ROM 1807 fied e RAM 4B ashate thessame eiddezssflus. r ddgitng from
the flash ROM 130 and the RAM 140. [0023 The_ graphi c engi ne
150 and fs)eachf 16 graphic enginet 15 anbiret CBhks12idoes Bot Iegegbietehe bus | i ne.
VWhile the CPU 120 wites data into the flash ROM 130 or the RAM 140, the
CPU 120 ghysicahdifferanse batwaetimsememorigs and distingiishes betweanddemen t he bus
line to HGH As a result, the graphic engine 150 recognizes that data is
bei ng wr the basisaf @ninibeinaddresss® 130 or the RAM 140. 20At that tine, when

RA 140, ¢ he- Adiet Ferrestiogbrigorts B e OB S0 it obB8l A 150 e ts
S e ST g R b 2k Bt o R O HPh <
on e 1515 By 4Bl B R R o eGSR e
130 and the RAM 140.
[0023]
The graphic engine 150 and the CPU 120 negotiate the operations each
15 other on the bus line.
While the CPU 120 writes data into the flash ROM 130 or the RAM 140,
the CPU 120 sets the level of a BUSY port, which is not illustrated, on the bus
line to HIGH. As a result, the graphic engine 150 recognizes that data is being
-written into the flash ROM 130 or the RAM 140.
20 At that time, when the graphic engine 150 tries to read out data from the
flash ROM 130 or the RAM 140, the reading processing is blocked. The graphic
engine 150 waits until the level of a BUSY signal goes LOW.
When the graphic engine 150 writes data into the flash ROM 130 or the
RAM 140, the graphic engine 150 sets the level of the BUSY port to HIGH and
25 the CPU 120 waits until the level of the BUISY port goes to LOW.
[0024]

An "operation terminal” according to Embodiment 1 corresponds to the

facility equipment remote controller 100.



[ 0024] An "operation termnal" according to Enbodi nent 1 corresponds
to the facility equi pnment renote controller 100. A "processing unit"
according to Enbodi nent 1 corresponds to the CPU 120. A "nonvol atile
menory" according to Enbodi ment 1 corresponds to the flash ROM 130. 5A

"drawi ng procgs y I ngﬁ | 0, rﬁ?s?)%’?\ raphi c
engi ne 150. Agt'égggggﬁg%ﬁyaggé@bl |%‘h§§8@n%ggié%n g%rté&épg%&g to the
VRAM 160424 "display unit" according to Enbodiment 1 corresponds to the LCD

180. 10[ 0025] The configuration of the facility equi pnent renote

control I er 108 "ResvdisRe nﬁ&ﬁ@f;ﬁ“@%@ordinq to Embodi¥eént 1 8osesmaidls torpe di spl ay
process that is perforned by the facility equi pnment renote controller 100

and t hat flagtc R@idsi30he following steps (1) to (3) 15wl | be descri bed.

[ 0026] (1) The CPU 120 reads out the application program 131 stored

i n5t he fl ash RGad0y aratesper ' &oesrding &z Eorlamliroenid corraspomds tatthen specifi ed
by the application program 131. The description of the fact that the CPU
120 oper graphieengingcl®®: dance with the operation specified by the

application program 131 will be omtted bel ow as a gro riate. [0027]
A"video memory" according to Embodiment 1 corresponds to the VRAM

160.
A "display unit" according to Embodiment 1 corresponds to the LCD 180.
10 [0025]
The configuration of the facility equipment remote controlier 100 has been
described.
Next, a screen image display process that is performed by the facility
equipment remote coniroller 100 and that includes the following steps (1) to (3)
15 will be described.
[0026]
(1) The CPU 120 reads out the application program 131 stored in the flash
ROM 130 and operates in accordance with an operation specified by the
application program 131. The description of the fact that the CPU 120 operates
20 in accordance with the operation specified by the application program 131 will be
omitted below as appropriate.
[0027]
(2) The CPU 120 issues a drawing command for causing the graphic
engine 150 to draw, and writes it into the flash ROM 130.
25 Here, the issue of a drawing command means that the drawing command
is generated including an appropriate argument in a correct order. The drawing
command is a command in a binary format understandable for the graphic

engine 150. For example, the drawing command includes starting coordinates,



(2) The CPU 120 issues a draw ng command for causing the graphic engine 150
to draw, and wites it into the flash ROM 130. 25Here, the issue of a

drawi ng command neans that the drawi ng command i s generated including an
appropriate argunent in a correct order. The drawing command is a comand

{Elead? e coHTER gfﬁﬁﬁﬁhi%d@%@?ﬁ”’% %@ﬁ%»%r”?fp%‘wmm ccll‘?é’sdzﬁg?a?xa?; '
[Tne on” Bafnif Ing lonth biRoodd oo HER VRANE 1007 37 The o aphi ¢ engi ne

150 perfg;c{?g drawi ng processing in accordance 5with the draw ng commands,
creates I]rrapped screen image, and wites the bitmpped screen i mge
into the VRAM3)Gthe Qrgﬁﬂﬁ:]ergg%el)l5@%Q%ﬁﬁ§mwmbrﬁr0w®img)m admontafsr een | nage
Type There are two types of displayed screen I mages, a basi ¢ screen i mage
10gnd anwipehaidrawingctoremahtd®ogreates a bifinapped iscrezeyinmyei, andavrites thespl ayed
when a user does not operate the facility equi pnment renote controller 100.
The oper bitimappedrseszen imeage info thesYRAMd60hen a user operates the facility
equi pnent renote controller 100. [0030] 15(3.2) Supplenental |Information

about Drém?raj Command Type A draw ng cormand for drawi ng a basic
screen image is called a basic screen mage dr onmand 132. A draw ng
conmand for dt&hh ﬁgpﬁ’lﬁ@eﬂ"f@'f"éftoé'ﬁéBO’b@PWéE creep §]3(9 P€en i mage and an

operation scrgen ina S di,fference draw,ng.command 141.
gr aphi ¢ engi ni hegear, @JV@%S Q%)S'ﬁB gsgr%ed} Qagas sl SHPRY "@Bﬂﬁand 132
ag the difference.drawin nd 141 in this order so as to draw t he

rati off" gcﬁ’b‘é’?ﬁ Hg@écr dgﬁ%ga (3.3) Supplenental |Information about
Placement of Praw.ag SOUIRRasd iMRIREYed when a user does not operate the

facility equipment remote controller 100. The operation screen image is
displayed when a user operates the facility equipment remote controller 100.
[0030]
15 (3.2) Supplemental Information about Drawing Command Type
A drawing command for drawing a basic screen image is called a basic
screen image drawing command 132. A drawing command for drawing the
difference between a basic screen image and an operation screen image is
called a difference drawing command 141. The graphic engine 150 executes
20 the basic screen image drawing command 132 and the difference drawing
command 141 in this order so as to draw the operation screen image.
[0031]
(3.3) Supplemental Information about Placement of Drawing Command in
Memory
25 The basic screen image drawing command 132 is placed from a
predetermined address in the flash ROM 130. The difference drawing
command 141 is placed from a predetermined address in the RAM 140. A
delimiter command is placed at the ends of the basic screen image drawing

command 132 and the difference drawing command 141.



25The basic screen inmage drawi ng command 132 is placed froma predeterm ned
address in the flash ROM 130. The difference drawi ng command 141 is pl aced
froma predeterm ned address in the RAM 140. A delimter command is pl aced
at the ends of the basic screen i mage drawi ng command 132 and the

di fference draw ng_comman Each initial address Cﬂl) he basic

( d 141. _
screen i mage Taeiwinitipl adaraserf the basis screeniinegqs dravdng CQIMN R 141 is
stored in a register (not illustrated) incl.uded in the, gr i_G\ engi ne 150.
The gr apthecdiffatanee orayingspmang 14]d/s3on g'?ﬁrteﬂ@t?re Pgﬁggﬁgt?%éppr opriate
5and reads, out, .t basi,c screen d4Jmage drawi ng conmand 132 or the difference
drawi ng B n?ﬁggret%%gpgmen’léd?él)p\ bi t mapped i mage in the VRAM 160 is
di spl ayed on . Vi 5t0h% : ESPGobrdriatd[ 0033]
(4.1) Suppl er;t&?egh%ﬁ%gﬁwékﬁon agﬁ?@%ﬁlﬁgﬁ@wgﬂﬁe Si gé %‘n addr ess
space of %&?M. | @%‘é ; dPaRing Uohnand Wablortthe diffsreste si ze of
the LCD Thg% or eé@%pq%,l ré%ﬂ"ﬂg&gi ze og an LCD is 640 pi xels w de by 480
pi xel s 1§|:5qug ohfnXfWy 360 has 307200 (640 x 480) storage data el ements.
The nunber of "bytes required by a single storage data el enent is determ ned
in accorf[yggzq wi th the nunber of colors that can be displayed by the LCD
180. Wien the LCD 180 can display a 24-bit full-color image, three bytes
are needed f o)A bitrgapped intagym thet\\RAMeTRis. displayed ondae 6CO A8O0¥ixe of the
20VRAM 160 is set to 900 Kbytes. Thus, the size of the VRAM 160 is set
as appr otire axternailyaonoedteddcCRCt WG.he performance of the LCD 180. [0034]

(4.2) Supplenental Information about Effect of VRAM 25The size of the VRAM
140 suf f {(@®B]with the size required by the LCD 180.

{4.1) Supplemental Information about VRAM Size
The size of address space of the VRAM 160 is determined in accordance
with the screen size of the LCD 180.
For example, when the size of an LCD is 640 pixels wide by 480 pixels
15 high, the VRAM 160 has 307200 (840 x 480) storage data elements.
The number of bytes required by a single storage data element is
determined in accordance with the number of colors that can be displayed by the
LCD 180. When the LCD 180 can display a 24-bit full-color image, three bytes
are needed for a signal storage data element. In this case, the size of the
20 VRAM 160 is set to 900 Kbytes.
Thus, the size of the VRAM 160 is set as appropriate in accordance with
the performance of the LCD 180.
[0034]
(4.2) Supplemental Information about Effect of VRAM
25 The size of the VRAM 160 suffices with the size required by the LCD 180.
On the other hand, when a bitmapped image is stored in the RAM 140, the RAM
140 needs to have a sufficient size to keep a storage area required for the

operation of the CPU 120.

10



On the other hand, when a bitmapped inmage is stored in the RAM 140, the RAM
140 needs to have a sufficient size to keep a storage area required for the
operation of the CPU 120. That is, by disposing the VRAM 160
dedicated to GU drawing, it is possible to conserve an overall nmenory

caur pront 5r kB cBnAEBeRRe tHpa R e dbaERIs I AR A0 1S o “the |

i ngr am PoERLt SR REeR TR heBBiEHNCT 2 0ot ¢ scrcen i mge

drawi ng mnd 132. The drawing command is binary data 10represented by O
and 1, b represented by a character string in Fig. 2 for the sake of

expl anati on. {RO3élech ,ﬁ{a@y di8play precEEseridrekdusictheapility i uipment

i ndi vi dual draw ng conmands 201" each used to transmt an instruction such
as gdr aw Rgmatd tovdroller 180ihze! enadelwiibed. square, a pol ygon to the graphic

engi ne 150. The individual drawi ng command 201 includes a single
drawi ng el eneNextetsilspfihakttegndmageaispigy arapasswill bertascekedpl e, t he
i ndi vi dual drawi ng command 201 illustrated in the figure includes a draw ng

el ement P@E36]a start position 203, and an end position 204. 20[0038]
The i ndi vi dual draw % command 201 is a conmmand for drgaeg a dis
el enent such Hig. 2 isardiagiam ilgsiraling an sxemplanystuchiye 4 8S'Pﬁ€r6f_ 180

Here, as an exanple of a c nd_for, drawi n allne bi n dat a
represenﬂf@agﬁﬁra‘{"inﬁecqﬂ'ﬂwagg% 3{"@&@}%&]? mand is bjnary aﬁ%’ *end position

I BRE AN SR L ol B A
the VRAM 1Ee of explanatlon
[0037]

A drawing command 205 includes a plurality of individual drawing

commands 201 each used to fransmit an instruction such as drawing a line, a
15 circle, a dot, a square, a polygon to the graphic engine 130.

The individual drawing command 201 includes a single drawing element
and a plurality of drawing arguments. For example, the individual drawing
command 201 illustrated in the figure includes a drawing element 202, a start
position 203, and an end position 204.

20 [0038]

The individual drawing command 201 is a command for drawing a display
element such as a line ora cfrcle on a screen displayed by the LCD 180. Here,
as an example of a command for drawing a line, binary data represented by "line
drawing", "start position (x, y)", and "end position (x + dx, y)" is illustrated.

25 [0039]
The drawing element 202 "line drawing" means that a line is fo be drawn

on a bitmapped screen image in the VRAM 160.
[0040]
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[ 0040] At the end of the basic screen image drawi ng command 132, a
delimter command 206 is inserted. [0041] The graphic engine 150 reads and
execut es drawi ng commands on a |line- 5by-line basis. The graphic engine 150
recogni zes the end of the basic screen inage drawi ng command by readi ng out

command 1411 ECRERGef It basie serbiRbRLTaMG EmteRals St ana

132. [OOAE%Im ' ' iagramillustrating the detailed configuration
of the gr aphr?’gﬁ%%é)?ﬁ%'"%?g@g' The graphi c engi ne 150 includes different

drawi ng qgphgyyits for elements to be drawn such as a line, a dot, a circle,
a square, and a character. Referring to Fig. 3, an exanple having a |line

drawi ng ci r cuithe3ffdphie efginedt S0vragiscanid gkdcudé draavid@ ebirrha@ndd emviariigeci r cui t
303, and a character drawing circuit 304 is shown. Each draw ng

ci scui t  daHineebdisis.nethe braphic ergiaslse, reaogniges thies endiof thenbadie sb@ens of a
predeterm ned known al gorithm Each drawing circuit receives an input and
writes aimagphlirawingréammand yireading eutibe delimitantorgnensg208. such as a |ine,
a dot, a circle, a square, or_a character into the VRAM 160 as a bitnmapped
20i mage. [ 0043he structurgf hadiffecenaedrawingcommans it iscrimilprhty thehfnds and
sorts theminto drawipng circuits. For ex le, a line drawi ng conmand and a
circl e diBaPAgICESHPRMINagdiaviRg fPIRING ggf-he line drawing circuit 301 and
t he ci rclﬁ %awi ng 25circuit 303, respectively. The transm ssion of
commands [P®4erformed on the basis of the circuit selection bits, which is

n% I Tustrat %ﬂ;. 3% atﬁggparnqmdgﬁaﬁli\é fﬁg Bétailéc? %ﬁi}lguration of the graphic
engine 150.

The graphic engine 150 includes different drawing circuits for elements to
be drawn such as a line, a dot, a circle, a square, and a character. Referring to
Fig. 3, an example having a line drawing circuit 301, a dot drawing circuit 302, a

156 circle drawing circuit 303, and a character drawing circuit 304 is shown.

Each drawing circuit can be formed of, for example, a logic circuit on the
basis of a predetermined known algorithm. Each drawing circuit receives an
input and writes a graphics primitive that is a basic drawing element such as a
fine, a dot, a circle, a square, or a character into the VRAM 160 as a bitmapped

20 image.
[0043]

The graphic engine 150 reads out drawing commands and sorts them into
drawing circuits. For example, a line drawing command and a circle drawing
command are transmitted to the line drawing circuit 301 and the circle drawing

25 circuit 303, respectively. The transmission of commands is performed on the
basis of the circuit selection bits, which is not illustrated, of the drawing circuits.

[0044]

12



Fig. 4 is a diagramillustrating the configuration of the |line draw ng
circuit 301 in the graphic engine 150. It is noted that the draw ng
circuits other than the line drawing circuit 301 illustrated in Fig. 3 have
t he sane basic configuration. [0045] 5The line drawing circuit 301 receives

i, T S B o 1
o1 BRSSO D% T 0
0co, e AL M R, s‘tﬂ?@w@ e

witten igdggit he VRAM 160 is |IIustrated [0046] In the VRAM 160, each
addr ess éorréspondi ng to an X coordinate and a Y 15coordinate on the LCD

12% is set. T*Fﬁe'l:h@‘%iré\ﬁlﬁ‘a\g'diﬂ:uﬁ'ff(ﬁlur'ebe%% WO &S oF ddordRaredataMge i n the
M 160 by witing a line at a correspondi ng address in the VRAM 160 with

speci f i e@dt£ppositiORRO3 and the eNdgpdsitidn 208, ab inpLbysluéhe Dhe stppessifiorage
stored in the VRAM 160 on the LCD 180. 20[0047] The screen i mage display

process 12038 drekthedearpoditioh 204 de astdred in predetdmined hegisiors ribpdiney of t he
facility equipnent renote controller 100 will be described. [0048] 25Fig. 5
i s a di agirawingldigsit3li ng an exanple of a screen of the facility equi pnent

remote controller 100. In the faciljity equipment renpte controller,
i nst ead of medhadinesrawing: eifeslitci0 weiesa bﬁ@apeﬁﬁétmaseaﬁwet%rmw ers drawn

6t uct ERmeR 82 M?@%&%ﬁﬁmﬁéﬁvm’% ﬁ%&@'ﬂ%gtﬁ AR 2R tch
110, nea Ao REBh e G SRS Pl o R Plopkll MAZIRK: £fngochan ca
written into the VRAM 160 is illustrated.
[0046]
In the VRAM 160, each address corresponding to an X coordinate anda Y
15 coordinate on the LCD 180 is set. The line drawing circuit 301 creates a
bitmapped image in the VRAM 160 by writing a line at a corresponding address
in the VRAM 160 with specified color data.
The LCDC 108 displays the bitmapped image stored in the VRAM 160 on
the LCD 180.
20 [0047]
The screen image display process has been described in detail.
Next, the GUI property of the facility equipment remote controller 100 will
be described.
[0048]
25 Fig. 5 is a diagram illustrating an example of a screen of the facility
equipment remote controller 100.
In the facility equipment remote controller, instead of mechanical buttons

or indicators, buttons and characters drawn on the LCD 180 with software are
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5screen. Accordingly, a neta function allow ng a user to press down one of
buttons such as cursor keys and an enter key on the screen is assigned to
each of the nechanical switches. [0050] In the facility equi pment renote
controller, alnost display screen changes 10are a novenent of a cursor, the

val be. andsefle SnisRpiPulE aan serbRiaionaL B RClarle e eRAR sphuduetyoP =
ty s different f ot ' h@8fer. MObi
Pl epnoneih Bl bATRH Aol B3ieef e o BRRARRAB ONRBor "V 0651,

Next, an llary case in which the switching between screen images is
performed i n'accordance with a user's operation wll be described. [0052]

First, a userya¥inLA{RS ofhddh@nlcafslvitéhe i WnRaTRiAth4re iRl of Bonérobh die 100. At
20that tinme, since there is no screen inmage data in the VRAM 160, no i nmage

i sgdi spl ayR@Enon Adeerdikdly, I8 feta functibhealloRingld Uisee tuipressidomeorepf i cati on
program 131 and creates a basic screen inage 501 in accordance wth the

appl i cat battons sgeinas tafsor Kegs badian enterkey ondiye s6@eniis aasigoeddn canhge

di spl ayed when a user does not operate. 25Switching the basic screen inmages
i s cal | edf ey mechaniegleswitaheshi ng. [ 0053] When t he basic screen inmge
501 illustrated in Fig. 5 is displayed, the user presses down the button
swi tch 1j@03}aced at the bottomof the renote controller. At that time, a

cursor appears in the screen i mage and noyes in gcgordance wth '
oper ati on. [obgupp facility equipment remote controYIer, a\mosat cﬁsplay screen éhan%egser S

10 are a movement of a cursor, the display of a software button in inverse video,
and a change of a displayed value and the change of whole display screen is
rarely performed. This property is different from that of portable video game
machines, mobile telephones, and information communications equipment
having GUls.

15 [0051]

Next, an exemplary case in which the switching between screen images is
performed in accordance with a user's operation will be described.
[0052]
First, a user switches on the facility equipment remote controller 100. At
20 that time, since there is no screen image data in the VRAM 160, no image is
displayed on the LCD 180.

The CPU 120 reads out the application program 131 and creates a basic
screen image 501 in accordance with the application program 131.  The basic
screen image 501 is a screen image displayed when a user does not operate.

25 Switching the basic screen images is called screen image switching.
[0053]
When the basic screen image 501 illustrated in Fig. 5 is displayed, the

user presses down the button switch 110 placed at the bottom of the remote

14



Fig. 6 is an exanple of an operation screen i mage 601 displayed as a
S5result of a user's operation. Wien the color of a software button on which
"OFF" is marked is inverted, a user is notified that the current operation
target is a software button "OFF". [0055] At that tine, by pressing down
the button switch 110 | abel ed "ENTER' 10,t hereon.an ced at. the bottom
of the r&npprelaronft thatdime, ﬁ'@”ﬁ%’é‘?p%‘%ﬂfsﬂél;%Wf?% "Bﬁ@?gf‘adﬁo\éefﬁﬁnval ent to
pressi ng do t he s%yavvare but t n on which "OFF" is marked. Consequently,

t he user aE%W ABRD M Uf)%rrsa?%er 'BP- exanpl e, renptely power off an air

conditi ogtfq' [0056] 15Fig. 7 is a diagramillustrating a difference
bi t mappe 5r?‘f;ge 701 that is the difference between the basic screen i mage

501 illustrat ustrated in
Fig. 6. P, 875 eyl 8f B SpRRRICH L G8oA F1860 cOTRISHIBNY bo i,

bagkgr oungk, 04 uskt GHaRAGH ST WiHInthe Qoldritt sssifwireduBlehtsiiwhizhwhi ch " OFF"

i's mar ked are changed 20Accordingly, the anmount of data of the difference

bi t mappedoFFagemabded & inveitddra tdtns hbifiedthat tee opeenrt operation tsegetisage 601.
In order to obtain the operati on screen image 601 illustrated in Fig. 6

f r om t he abssfiweare bugten “OFkde 501 illustrated in Fig. 5, only the difference
bi t mapped image 701 is witten over the basic screen image 501. 25[ 0057]
Thus, in[@0&5]facility equipnent renote controller 100, the change fromthe
basi c screen imge to the operation screen image is only g part set
by a user's abfihahtinjeobygyressing dowartheiiionamitciiatid hﬂhee/m' éi*’%ﬁ*tcm ng

bet ween screen i nages is, perforned

n90 boon teveeniaediaced ot fie.aotomm g Nk Brste OPUPUEH ik eetiaan Rertdi ) ©"
Faci F.”53taeéﬁn“e‘&%ﬁqﬁ%%&%%ﬁ%ﬁ%%smge&o%& SRl B R DE: mges
wll be des '.beeo%!sé)crfl?enﬂyt {ne l?seerléa'nlﬁ%ﬂ‘?otely operate, for example, remotely
power off an air conditioner.
[0056]
15 Fig. 7 is a diagram illustrating a difference bitmapped image 701 that is the
difference between the basic screen image 501 illustrated in Fig. 5 and the
operation screen image 601 illustrated in Fig. 6. |
The difference between Figs. 5 and 6 is only that the background color and
character color of the software button on which "OFF" is marked are changed.
20 Accordingly, the amount of data of the difference bitmapped image 701 is smailer
than that of the operation screen image 601.
In order to obtain the operation screen image 601 illustrated in Fig. 6 from
the basic screen image 501 illustrated in Fig. 5, only the difference bitmapped
image 701 is written over the basic screen image 501.
25 [0057]
Thus, in the facility equipment remote controller 100, the change from the
basic screen image to the operation screen image is only a small part set by a
user's action.

[00568]
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operation between functional units. [0059] Figs. 8 and 9 are flow
charts illustrating a process of drawing a basic screen image on the LCD
180 in the facility equipnment renmote controller 100 at 10the tinme of screen
I mage swi tching. The screen image switching occurs only at the tinme of
power -on, the change of an qperation_target or the |ike. [0060] When
the screen i nﬁ@@@Wm%’Mi%@ed&%’#@} SWW'@&EPM@‘T BfGFPAERESE Ehot e control | er
IS <p| apeHOBREY fiscesiianes WBacgore perationy REE beaRaRRood et  at i ng ¢ he
operation of th U 120, . ' han

Sr ogram 131 f$l8%' Eﬁ%'"&?@?ho?ﬁ%@g? gﬁeé##& é‘g&iﬂ @gqgg%%ggesgﬁgtdr%@?hgge

rawi ng ' | €5 | ' sh ROM
or i 10 BOTRAG LRSS ufk BthBHoR of ARSElchF BAABAITRGRole nidIBr DS FOU
engi ne 1%§g tﬂ%@wﬂ&ﬁiﬁ@'s@ré‘&gi e1s5\9i||we'ésc¢ibfbdtd1@n€e«%§g%%ﬁ@gb i mage drawi ng

conmand at has“been wittien into the flash sequentially

25per f or gpetdiphastiwedn fusdtonbeanits. bi t mapped i mage of a basic screen image
in the VRAM 160. [0063] The LCDC 170 periodically reads out a

bi t mappefbosgjge witten in the VRAM 160, converts the bitnmapped image into
a signal sequence for display on the LCD 180, and outputs to the LCD 180.
Figs. 8 and 9 are flow charts illustrating a process of drawing a basic
screen image on the LCD 180 in the facility equipment remote controller 100 at
10 the time of screen image switching. The screen image switching occurs only at
the time of power-on, the change of an operation target or the like.
[0060]
When the screen image switching occurs, the facility equipment remote
controller 100 starts to create a bitmapped image of a basic screen image to be
15 displayed on the LCD 180.
[0061]
Fig. 8 is a flowchart illusirating the operation of the CPU 120.
The CPU 120 reads out the application program 131 from the flash ROM
130 and writes the basic screen image drawing command 132 for drawing a
20 basic screen image into the flash ROM 130.
[0062]
Fig. 9 is a flowchart illustrating the operation of the graphic engine 150.
The graphic engine 150 reads out the basic screen image drawing
command 132 that has been written into the flash ROM 130, sequentially
25 performs thereof, and creates a bitmapped image of a basic screen image in the

VRAM 160.
[0063]
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The signal sequence may be conpliant wth a known standard such as the
5Nat i onal Tel evision Standards Commttee (NTSC) or the Phase Alternating
Line (PAL) or an original standard. The LCD 180 is based on the
standard, and the LCDC 170 conpliant with the standard is sel ected and

installed. [0064] 10By Eerf_or_rri ng the above_-descrci pbed progess, ,a new basic
screen i mage The 4CEKE Ay pesadically [eg9s1@M abithaRPed [FRags WHHERIM e ge

T AR coneri R s e L SR ST B TS S

Lo oo GBI M 0080 15 V20, D e e o e
T S TRt SRIBRTAEDEN M AR ity 10 -
o 55207 RUhEI TGRS SSE Thrh e (IPSC16r PR Addngrg it 1 (e

Ic sc IS I's ensured because screen
i mage sw | D92 6R4hS| Whhgkt fail at the tinme of power-on. 25Wen the
state of (*%ﬁg‘g'g?ton&svdtch 110 is changed, the CPU 120 wites the

di fference drfpk T T 980RBasetlon the staadany aadche hGIC JF0tcompliit with scr een

I mge into the RAM 140 in accordance with the application program 131.

Subsequerfi¢ ¥tandard igreuidtted endiinstalldld reads out the basic screen image

drawi ng command 132 fromthe flash ROM 130, sequentially perforns draw ng
[0064]

10 By performing the above-described process, a new basic screen image is

displayed on the LCD 180 at the time of screen image switching.
[0065]

Next, a process performed when a user presses down the button switch
110 will be described.

15 [0066]
The change in the state of the button switch 110 triggers the CPU 120 in

the facility equipment remote controller 100 to start to create a bitmapped image
of the operation screen image to be displayed on the LCD 180.
[0067]

20 Fig. 10 is a flowchart illustrating the operation of the CPU 120.

The CPU 120 has already written the basic screen image drawing
command 132 for creating the basic screen image into the flash ROM 130. This
is ensured because screen image switching occurs without fail at the time of
power-on.

25 When the state of the button switch 110 is changed, the CPU 120 writes
the difference drawing command 141 for drawing a changed portion of the screen
image into the RAM 140 in accordance with the application program 131.
Subsequently, the graphic engine 150 reads out the basic screen image

drawing command 132 from the flash ROM 130, sequentially performs drawing
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commands in the basic screen image drawi ng conmand 132, and wites a

bi t mapped i mage of the basic screen inage into the VRAM 160. [0068] Fig. 11
is a flowchart illustrating the operation of the graphic engine 150. 5The
graphi c engi ne 150 reads out the difference drawing command 141 fromthe

RAM 140, sequentially perforns draw comands_in e difference drawin
command TemMMands rthedasic ?ﬁr??'émﬂ%%g%"i”ﬂﬁﬁﬂgﬁn?ﬁééai ?ﬁ%&'ﬁ%’ RAM 160. g\t

that tine, since.the bithapped inmaae. of t. i n imge is 10stored
in the VREmMaRREd Ifr}@gecﬂfﬁiﬁ%ggﬁige‘"%ef ed'nfon@%zv%ygﬁ's a part of the

bitmappeg ¢%ge of the basic screen image. Consequently, a bitmapped i mage
of the op& lon screen inage is created in the VRAM 160. [0069] The LCDC

170 peri odi cafly r;ggggjlo%hémmu%aﬁwgomﬁémw of 818 graphicENdids 180.

converts the I'mage 1nto a Signal sequence tor displaying on the

LCR 180, and qybRythshit RAGHTEY retRIBURA Eife Hfctacd awhRPcolBiat] 14hus, the

operation screeninage 15 drawn on the LCD 180 in response to an action of

the user Ry tReRRAM 480, SouchlialylPerfedidamElingsotesandsiedhe différense y, the
facility equi pnent renote controller 100 according to Enbodi ment 1 includes

the graphirawirRotoremana 441, addivrites atdiffereacebitmepped dmage tirtogha MRAMengi ne
150 reads out a drawing command stored in a
160.

At that time, since the bitmapped image of the basic screen image is
10 stored in the VRAM 160, the difference bitmapped image replaces a part of the
bitmapped image of the basic screen image. Consequently, a bitmapped image
of the operation screen image is created in the VRAM 160.
[0069]
The LCDC 170 periodically reads out the bitmapped image from the VRAM
15 160, converts the bitmapped image into a signal sequence for displaying on the
LCD 180, and outputs the signal sequence to the LCD 180.
[0070]
Thus, the operation screen image is drawn on the LCD 180 in response to
an action of the user on the button switch 110.
20 [0071]
As described previously, the facility equipment remote controller 100
according to Embodiment 1 includes the graphic engine 150 in addition to the
CPU 120, and the graphic engine 150 reads out a drawing command stored in a
nonvolatile memory (the flash ROM 130) and draws a screen image.
25 That is, processing for drawing a bitmapped image with a GUI is separated
from the CPU 120, and is performed by the graphic engine 150 instead of the
CPU 120.
As a result, as compared with a case in which a screen image is drawn by

the CPU 120 with software, a screen image drawing speed can be increased.
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nonvol atile nenory (the flash ROM 130) and draws a screen inmage. 25That is,
processing for drawing a bitnmapped image with a GUI is separated fromthe
CPU 120, and is performed by the graphic engine 150 instead of the CPU 120.
As a result, as conpared with a case in which a screen image is drawn by
t he CPU }865#ft|1 software, a screen inmage drawi ng speed can be increased.
[ 0072] n the facility equi pnment renote controller 100 according to

Enbodi t 1, d : ' ' i Ni Il el.
oo, o0t b e R eI g Soc S s
Sdr ai N9 5 BIN420 3diths Gradiic thame FAbIGAN pargge at the time of screen

I mge switching, the subsSequent draw ng processing on the sane screen inmage

can be perf or pech Rsulnby calising tiepCPU €20 toerildthe Pasiosdicealitnage conput ati on
resource of the CPU 120 does not need to be used for execution of GU

pr @cessi pigawimgconamahed 132dntd the flzshROMN3 D dbnlyGproedatdns timjedofikireen In the
facility equi pnent renote controller 100 according to Enbodi nent 1, the

but t on swinagé swifohing, tiespuhseduantidiandnCpoceEssingearcthe sare shieaapragssi on
state of the button switch 110 by neasuring a voltage input into the port

t her eof . caphke perfesad by enly tapgraghic eagingetal-ni ne whi ch of the basic screen

consunpt i on bCEEENgN, ACANBEBBAESHTER of HIE Gb 1abaecnBet b7 B Bt e
facility u%gg ifgrrrgxnetcurtice)rr:'%tf%l?lopnrtocrzgslslir%, aln%ocar{ 88 Lé-]ad for execution of

10 programs.

[0073]

In the facility equipment remote controller 100 according to Embodiment 1,
the button switch 110 is disposed and the CPU 120 determines the depression
state of the button switch 110 by measuring a voltage input into the port thereof.

15 As a result, the CPU 120 can determine which of the basic screen image
and the operation screen image is displayed and can reduce power consumption
by setting a sleep mode when the user does not operate the facility equipment
remote controller 100.

[0074]

20 In Embodiment 1, the size of the difference bitmapped image 701 is
smaller than that of a screen image to be displayed and the number of drawing
commands required for the difference bitmapped image 701 is also smaller than
that required for the screen image. Accordingly, as compared with a case in
which drawing commands required for display of an entire image are written into

25 the RAM 140, it is possible to reduce a RAM capacity in the facility equipment
remote confroller 100.

[0075]
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20l n Enbodi ment 1, the size of the difference bitnmapped image 701 is
smal l er than that of a screen inmage to be displayed and the nunber of
drawi ng commands required for the difference bitmpped inage 701 is al so
smaller than that required for the screen i mage. Accordingly, as conpared

Y“négef‘??isﬁwltﬁvﬁié'fgﬁlfﬁ%%“e fdeRpeels orrofe il efiardirgdomBeafbridy °
he 1 act PIPREdHs Madiah B Ser i e UEGOM. 160 HledS E%%ﬁ%m 1

bitmappeg éccélts%ﬁ'@ | mages are stored in the VRAM 160 dedi cated to draw ng
pr ocessi by di sposing the VRAM 160 and t he RAM 140, the frequency

of Soccurr ence N, 5 G996 hPTRAMNSOIMAGIAM RIAET18G0e AL he CPU 120

over access to I's reduced. [0076 In the facility

eqygi prenpci@idhde 604 tbAflitEbethRRnaké grahHig ehgmérrtmiamme CPUdt 20vbver
processing for creating a basic screen inmage and draw ng processing for

10cr eat i Bgcess tbeaandarieesducaye are separately performed and the
operation screen inmage is created by adding a difference image to the basic
screen i [GO¥E] As a result, an operation screen inmage drawi ng speed can
be increased. Furthernore, the required capacity of the RAM 140 can be
reduced. [ 007 thesaeifitycraripment remote qontroligioifraseording teErabedimantids i tes a
di fference drawi ng command into the RAM 140,  and th hi c_engi.ne_ 150
wites admwingmsaeessinghips areating %Bam*’%b'm%?aeeg ﬂg@m@s RKP?%F%N?%“

A VR R o e R R R 2
the VRAMS%%%n image is created by adding a difference image to the basic screen image.
As a resuit, an operation screen image drawing speed can be increased.
Furthermore, the required capacity of the RAM 140 can be reduced.
[0077]
15 Embodiment 2
In Embodiment 1, the CPU 120 writes a difference drawing command into
the RAM 140 and the graphic engine 150 writes a difference image into the
VRAM 160 in accordance with the difference drawing command.
In Embodiment 2 of the present invention, the CPU 120 creates a
20 difference image and writes the difference image into the VRAM 160.
[0078]
Fig. 12 is a functional block diagram of the facility equipment remote
controller 100 according to Embodiment 2 of the present invention.
In Embodiment 2, the VRAM 160, the RAM 140, the CPU 120, and the
25 graphic engine 150 are connected to one another on the same bus.
Other configurations are substantially the same as those described in
Embodiment 1, but a screen image drawing operation according to Embodiment

2 is different from that according to Embodiment 1. Difference points between

Embodiments 1 and 2 will be mainly described below.
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[ 0078] Fig. 12 is a functional block diagramof the facility

equi pnent renote controller 100 according to Enbodi nent 2 of the present

i nvention. In Enbodinent 2, the VRAM 160, the RAM 140, the CPU 120, and the
25gr aphi c engi ne 150 are connected to one another on the same bus.

O her coa#h%yrations are substantially the same as those described in
Enbodi ne ; but a screen inmage drawi ng operation according to Enbodi nent

SToodt M o 8 e ar e ( e
ot veon Enbodia i8B & MRl AAPIluARtida SERAM itie drauihd bRIBRE S BO Nt S
Fig. 13 béc@rdfd%l‘g! EﬂBb&irﬁédt?t rREERSNIMBGE RAWINGHEIB cEEARbAUSIBPS CHIB

accordi ng to Efbodi nent 2. screen i mage drawi ng process fromsteps (1) to

(6) W!IIgk)euid@wéézﬁdeb@emwwmwhef@égwttcmgt.qui_g. 13. 5[ 0080] - (1)
Li ke in Enbodinment 1, the CPU 120 wites the basic screen inmage draw ng

cofmand [RBaAInto the flash ROM 130. (2) The graphic engine 150 reads
out the basic screen inmage draw ng command 132 fromthe flash ROV
130 at the ti{t Like indirabodinmenidl, $he CE 480 aniled Uvar basie sarasintimageed i nage of
t he basic screen inmage into the VRAM 160. [0081] (3) Wien a user
oper at es drawing womynarail8enintoiibe flegb RPM 13B reads out a current bitmapped

screen imge fromthe VRAM 160. At that tinme, the CPU, 120 reads out
only a bit map{Fad hecgraphiciengire 40 seats ??%‘hg&ﬂs%@ﬁﬁi"ﬁag? dravinguser ' s

OReT a1 ORI 185 S I AR ORR 10 0 B5btume hspeseFLis STHEE oL S5
29025, ORAED e b 5 BB sl AL O 5 ot gttt on 1
[0081]
(3) When a user operates the button switch 110, the CPU 120 reads out a
current bitmapped screen image from the VRAM 160. At that time, the CPU
120 reads out only a bitmapped screen image of a portion corresponding to a
15 user's operation target from the VRAM 160.
[0082]
(4) The CPU 120 performs color inversion computation on the bitmapped
image read from the VRAM 160 so as to generate a difference image. The color
inversion computation is converting an original color into a complementary color,
20 for example, converting a white dot into a black dot.

{0083]
(5) The CPU 120 writes the generated difference image into the VRAM
160.
(6) The LCDC 170 periodically reads out a bitmapped image from the
25 VRAM 160 and displays the bitmapped image on the LCD 180.
[0084]

A screen image drawing process according to Embodiment 2 has been

described.
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20f or exanpl e, converting a white dot into a black dot. [0083] (5)
The CPU 120 wites the generated difference imge into the VRAM 160.

(6) The LCDC 170 periodically reads out a bitmapped inmage fromthe 25VRAM
160 and di spl ays the bitnmapped i mrage on the LCD 180. [0084] A screen

| mage drawi ng process ¢ di t.0 Enbodi 2 i )

di fIﬁrenceI i ngifejenes Eﬁé:g%]g'gﬂ%@ggg %%89%m9%nbrwa%s¥e%gg@ﬂ 'ébggscri bed A
in e applicatjon . 121 i f | £ I on.

perf or me AEsEbRSLRANBECBISBIeH Hrgtla 4 aeyPed R ERAReNRE TP CEY on

Contr of | 420 RStFOe JperPREYE SEEhHIAR! RERESS m PR BRNT i th aPPIERERY 150 ar ¢

connect egréﬁgﬁ{aoh ot her on the same bus. Accordingly, when the CPU 120

draws th ration screen image, the 10CPU 120 can directly wite a
di gferenmggj‘age into the VRAM 160 without witing a difference draw ng
command nto'the RAM 140. As a result, the required capacity of the RAM 140

can be reducefls dedBfisdd bﬁo@é}&nf[r@élfddillt%eqqiphmmrnémbmotbrﬂmimnﬂm ler 100
according to Enbodi nent 2, 15 when the CPU 120 draws the operation screen

i mge, ! b@cﬁam%l@Emdmmtz,ah@mmpm amhthe CPbn 2Mhareviamertal tand
Accor di ngagh othenan fhm sanebed 1o store the sams data in the RAM 140 two
tzb{rgSB?]nd t heA?:ggrlé?ntghz fwhuesnat?\?e ((:);’Ut 1h260 c?rAal\v/J'sltAﬁg ocpaerr]atli)oen égrg[aﬁfir%gge;e,r t:]g'oeluced.

10 CPU 120 can directly write a difference image into the VRAM 160 without writing
a difference drawing command into the RAM 140.  As a result, the required
capacity of the RAM 140 can be reduced.

[0086]
In the facility equipment remote controller 100 according to Embodiment 2,

15 when the CPU 120 draws the operation screen image, the CPU 120 reads out a
bitmapped image from the VRAM 160 and generates a difference image with the
read bitmapped image.

Accordingly, there is no need to store the same data in the RAM 140 two
times and the amount of usage of the RAM 140 can be therefore reduced.

20 [0087]

In the facility equipment remote controller 100 according to Embodiment 2,
the CPU 120 directly writes a difference image into the VRAM 160.

Using this method, the number of drawing commands processed by the
graphic engine 150 can be reduced and the screen response can be improved.

25 [0088]

In the facility equipment remote controller 100 according to Embodiment 2,

the CPU 120 generates a difference image by performing color inversion

computation.

22



In the facility equi pment renote controller 100 according to Enbodi ment 2,
the CPU 120 directly wites a difference imge into the VRAM 160.

Using this nethod, the nunber of drawi ng commands processed by the graphic
engi ne 150 can be reduced and the screen response can be inproved. 25[0088]

In the facility equjpnment renote controller 0 according. to.Enbodi ment 2,
the CPU 120 g'éﬁ@ﬂgﬁ@smﬁﬂlﬂ’ﬂf f%é? Bﬂﬁ%b\%ﬁaéﬁewtég?fﬁ&aﬁ?'ﬁrge E@?Qﬁfr@ﬁ\/ersi on
conput at i on. Usi.ng_this netho it is_possible to prevent the

di fferen @V'inﬂéﬂﬁsﬁpﬁrﬁqge?%a e '3983‘8&“8?335 a currently drawn image.

[ 0089] EM ment 3 51 n Enbodi ment 3 of the present invention, the

confi gur rl whi ch data can be witten into the flash ROM 130 from out of

the facility gt iRkt 5enote controller 100 and a screen image draw ng
operation using this configuration will be described. Oher configurations

arg the same BSELRRIMMERSTH PehreSeiThGshtiT tite dosfitlirationl@hivh dathlcani ng
description wll be nade on the basis of the configuration according to

Enbodi nepk whittdhintd the fashoREM t Batfrom sutrof the fatiliyodquipmeherephtai ned usi ng
the configuration according to Enbodi nent 2. [0090] Fig. 14

i s a funegbhivokidr 100and disagreminudga daviing opetationqusingrthis corfiguratiaswight r ol | er
100 according to Enbodi nent 3. The facility equi pment renote

contr ol | &e deseribed.or Gthey configutationadie te samerscihose degsiibeon

readi ng/witing term nal 1401. [0091] The flash ROM readi ng/witing

t er mi nal Empadiments 1 @fiial el ectrically 20connected to a readi ng/witing

t of the flash ROV 130. t I . , .
pc')lro ° © Tﬁg following descrl?gtio%xwﬁlrbneamla%e on the basis of the configuration

according to Embodiment 1, but it is noted that a similar effect can be obtained
using the configuration according to Embodiment 2.
[0090]
Fig. 14 is a functional block diagram of the facility equipment remote
15 controller 100 according to Embodiment 3.
The facility equipment remote controller 100 according to Embodiment 3
includes a flash ROM reading/writing terminal 1401.
[0091]
The flash ROM reading/writing ferminal 1401 is a terminal electrically
20 connected to a reading/writing port of the flash ROM 130. By externally
connecting a flash ROM writing apparatus 1501 to the facility equipment remote
controller 100, it is possible to externally write data into the flash ROM 130 in the
facility equipment remote controller 100.
[0092]
25 The flash ROM writing apparatus 1501 may be a dedicated writing
apparatus or a general-purpose apparatus such as a personal computer.
[0093]
In Embodiment 3, a user externally writes the basic screen image drawing

command 132 into the flash ROM 130 in the facility equipment remote controller
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connecting a flash ROMwiting apparatus 1501 to the facility equi pnent
renote controller 100, it is possible to externally wite data into the
flash ROM 130 in the facility equi pnent renote controller 100. [0092] 25The
flash ROMwriting apparatus 1501 may be a dedicated witing apparatus or a

general N85 IR PR PUDG S A0 AT Moo 0 e, "
o ok AR A A Yol AR s s B ager e

basi c scrggayl mage drawi ng command 132 is used for drawing of a basic
screen irmage.” [0094] Fig. 15 is a flowhart illustrating the process of
causi ng the fFgph 5RO fowdHdriustRittgatheprd&ése dfcalisirigethelfRishadROM screen

i mage drawi ng conmand 132 into the flash ROM 130. The process incl udes

st gps ( Lwritihg(dpaaatisvi301 thavrite the bheid surédn nedge dravdng coffingand $32 [ 0095]
(1) A user connects the flash ROMwiting apparatus 1501 to the flash 10ROM
r eadi ng/ infiotthe dlask ROMa1301L 4 (lhehpriooess inoludds stgps (i )tthd4) and Wilt e equi prent
renote controller 100. Ig_2) The flash ROM witing apparatus 1501
wites tldespdbed witbrretarenceatyerigr 4% ng command 132 for drawing a basic
screen inmage into the flash ROM 130. [0096] 15(3) An initial address of the
basi c sci li mage draw ng conmmand 132 is described in the application

i TR W e 2 g
O 120 SO Bl bR A A S S AR R A B 2oL 2

screen i ' the initial address into a register (not
?%%?t?ﬁ&gtﬁ%lletr%o

illustra e graphic engi ne 150. Wen the basic screen i nage draw ng

conmand i nofo)id fsth KON Wil oA 1801 i tobalbSerappigeent s, L he

basic screen I rawi ng co e generate t hen itten
into theth@mg ddnand 132 for drawing a basic screen image into the flash ROM 130.
[0096]
15 (3) An initial address of the basic screen image drawing command 132 is

described in the application program 131 as a table. Alternatively, the flash
ROM writing apparatus 1501 may write the table at a predetermined address in
the flash ROM 130.
The CPU 120 refers to the above-described table so as to acquire the
20 initial address of the basic screen image drawing command when drawing a
basic screen image and writes the initial address into a register (not illustrated) in
the graphic engine 150. When the basic screen image drawing command is not
written in the flash ROM 130, like in other embodiments, the basic screen image
drawing command may be generated and then be written into the flash ROM
25 130.
[0097]
(4) The graphic engine 150 sequentially executes drawing commands

starting from the address represented by a newly written register value. When
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25130. [0097] (4) The graphic engine 150 sequentially executes

drawi ng commands starting fromthe address represented by a newly witten
regi ster value. When the graphic engine 150 reads out a delimter command,
the draw ng process ends. [0098] Thus, the basic screen imge draw ng

command is,witten.fro 1

ext ernal | f gm%?é@ﬁ?élSpﬁa?gguf%tﬁﬁ@dﬁ%ﬁ%éﬂ&% Q@'ﬁbﬁ?&% 100
accordin Enbodi nent 3 into the flash ROM 130. Since the flash ROM
writing dpparatus 1501 is disposed outside the facility equi pnent renote

controlle? g’lfg the basic screen i mage drawi ng command 132 can be witten
into the ? h ROM 130 in advance before the CPU 120 in the 10facility

equi pment  r enPh@s, GRBaGId firedfinage atawing €ommand 182 iwrigten iftom tie & screen
di spl ayed before ‘the CPU 120 is started, for exanple, a start-up screen,

thg basi flash R wiithgeapsarahes tﬁ()a*lpéyatgmhlly[oﬁﬁﬂéd:tedrtommﬁilﬁymtwtﬁwmeMen t he
VRAM 160 and the CPU 120 and the |i ke are 15di sposed on the sane bus as
descri bedeinotdcodriiliee 100 2ccotdingCr Embodiertcd info tine flash RAM 138k ence i mage
into the VRAM 160. In this case, since the RAM 140 does not need to
store the difBincerbe flash RGN witingapparaius 151 nsaﬁmw Mﬁ'ﬂ@lth? fafilityhe RAM
140 can be reduced. EOlOO 20Enbodi nent, 4 nbodi nent ,Lg%
present EAUPREHTEMPIPLAR ?'quﬁotgﬁth%E?%c@Efe@@Hm Wéﬁ'%cg'é'f“a% asi ¢

S L A SRR R 1R GRS RS LR BTG S "
Pe" OF med, B Sevc\;ﬁp%]érﬂq'eﬁ'mg%o%ﬂgllé}%oosss‘féﬁee&] | mage 25draw ng commands 132.
As a result, on a screen displayed before the CPU 120 is started, for
example, a start-up screen, the basic screen image can be displayed.
[0099]
In Embodiment 3, when the VRAM 160 and the CPU 120 and the like are
15 disposed on the same bus as described in Embodiment 2, the CPU 120 directly
writes a difference image into the VRAM 160.
In this case, since the RAM 140 does not need to store the difference
drawing command 141, the required capacity of the RAM 140 can be reduced.
[0100]
20 Embodiment 4
In Embodiment 4 of the present invention, a plurality of basic screen
images are set, the basic screen image drawing commands 132 for the basic
screen images are written into the flash ROM 130, and switching among the
basic screen images is performed by switching among the basic screen image
25 drawing commands 132.
Since other configurations and other operations are the same as those

described in Embodiments 1 to 3, different points will be mainly described below.

[0101]
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Since other configurations and other operations are the sane as those
described in Enbodinents 1 to 3, different points will be mainly described
bel ow. [0101] A screen inage draw ng processing of the facility
equi pnent renote controller 100 will be described in the foll ow ng steps

(1) to (4) will be described.using the caonfiguration desgri in

Enb]?di megtf3 é§°?ﬁ?né§!§\9ﬁ‘8’?‘wi”igp Saoed cﬁﬁ?ﬁ 93&"@( PSP‘PHE%‘&J%E‘%&% can be
per f or e or t configurat.ions. desghi i i 0102
(1) e PonEfier il cetifb el Tn S GUbRAH 188 IR (1EURREE BBRkbed 1 0%

rawi ng co: J it PRsd ggm? esit k e flash
ROM 130'.' u%ﬁgﬁﬁg?oﬁ ﬁ&%{aﬂﬁgﬁg%ﬁﬁ lnyErgp Bgrawt%)’gé%%ﬁ’%ra*ﬁ . 'orltzliéq%g%%d; screen
| mage 1 fha[l%irﬁyéﬂddﬁééﬁéﬁé &n Hé?\éﬁﬁ&né&%ﬂﬁéscdhﬂgu%ﬁb%'d%séﬁtﬁétﬁm otege 2",

a plurality of draw ng conmands for a basic screen image 3", and so on are
ar gangedgiibddithén@r der at addresses in the flash ROM 130. Between the basic
screen image drawi ng commands 132, a delimter command is inserted. [0103]
15(2) Injgfoe]application program 131, the initial addresses of these basic
screen image drawi ng conmands in the flash ROM 130 are described in advance
as a table. A)dhecfashaR@M whiting lapparahoy 6ol writes Hispbasic ssreepimagey write
the table at a predeternined address in the flash ROM 130, [0104] 20(3) The
CPU 120 dedwing coomards 482 onmplirality of hagig scresn nages iptatedash RAYL o
anot her basic screen image, acquires the initial address of the ba?,ic

T e e e e b tatem oo the-araphi
R gk bt o dcdu it
ng{ﬁzslsgﬂfggmaﬁ‘f{aﬂrﬁe DAb ak e'h{%?s?g'ws@g‘fﬁ%%@%@ ﬂ&[é gphi c
Thgs, a_(:(%qet'[iﬁga%&dgé%%dg?ﬁnée%gﬁk@ﬂmﬂ’B%sgﬁﬁﬁ%%éggﬁa etnm@qe)%&g% spl ay
screen i . iﬁgwﬂmgxﬁ’%?g‘%j%ﬁ@%ﬁey%“ﬁd”ﬁ ikhesdri@. ster in the graphic

engine 1 a resu ime required for screen inmage switching can be
mar kedl y[(gﬁygiced.
16 (2) In the application program 131, the initial addresses of these basic

screen image drawing commands in the flash ROM 130 are described in
advance as a table. Alternatively, the flash ROM writing apparatus 1501 may
write the table at a predetermined address in the flash ROM 130.

[0104]

20 (3) The CPU 120 refers to the table when switching from a basic screen
image to another basic screen image, acquires the initial address of the basic
screen image drawing command 132 for the other basic screen image, and
writes the initial address into a register (not illustrated} in the graphic engine 150.
[0105]}

25 (4) The graphic engine 150 sequentially executes drawing commands in
the basic screen image drawing command starting from an address represented
by a newly written register value. When the graphic engine 150 reads out a
delimiter command, the process ends.

[0106]
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5[ 0107] When the configurations described in Enbodinents 1 and 2 are
enpl oyed, the CPU 120 wites the basic screen i mage drawi ng conmands 132
corresponding to a plurality of basic screen i mages one by one into a flash
ROM and stores witing destination addresses in the RAM 140 or the like.

10[ 0108] Enbagi ment 5 Il n odi nent 5 sent_.i. | a detail
exanpl e of th Lé?pﬁcpe'iglﬂrﬂ%ﬁ’ngpﬁ’é’pmﬁ%ﬂq&?ﬁﬁggbge%@rﬁ‘%%]e%%gp
configurgtinns h : ' ' [ ..to 4.

157 0109 BisbEY sefén iEe &Ry ES HURRFo CRfle Ffhe RoRIGORIE Brante 2 U o o

t he appl Lgat.l r iR aBBG At cHirTIN omrand 132
stored i %ﬁ@hgﬁq@sﬁéﬁ%@é?a[me }&ﬁ'" FS&%@‘%Q& I cattdi#‘(l)r%jl\%éf\gggam 131

i ncl Udesn?arﬁ@&%'ré&dcé%lqm pment communi cation 20program 1601, a nonitoring
program 1602, and a GU program 1603. These prograns are stored at

di §f er enjpf@gr esses individually. The basic screen image draw ng comand
132 is placed at a different address fromthe addresses of these prograns.
Subsequent t oWHes tHe aohfigurationsdds@ilied m Embobdiments dand2ar@espleyed: i t t en.
25[0110] The facility equi pment comuni cati on program 1601 specifies an
oper at i othe 6Pt t20rumitesathierpsié streeadinagedravingeammands 132qui ri ng st at us

i nformation of the facili t?_/ ecgui prent. The status infornmation of cility
equi prentoirespansting iamplwality of baskscreen inagpepPae by Ongriniaa flagh f a
power supply. .. The information is {r rred {0 erations specified
by t he CﬁﬂdﬁﬁgﬁwﬁtWO@Wf‘ﬁt@%gﬁW?ﬁ@ &PWM‘EQTEW ﬁ&ult of a user's
o] ﬁratio :g simlarly transferred to operations specified by the facility
eg I pnen ni cati on program 1601 via the RAM 140 or the like. 5Although

every progranyj xecuted by the CPU 120, operations are perforned as if
I nformation %@Oﬁpﬂﬁﬁirred bet ween prograns apparently. [0111]

in Embodiment 5 of the present invention, a detail example of the
application program 131 will be described. Other configurations are the same
as those described in Embodiments 1 to 4.

15 [0109]

Fig. 16 is a diagram illustrating an exemplary structure of the application
program 131 and the basic screen image drawing command 132 stored in the
flash ROM 130.

The application program 131 includes & facility equipment communication

20 program 1601, a monitoring program 1602, and a GUI program 1603.

These programs are stored at different addresses individually. The basic
screen image drawing command 132 is placed at a different address from the
addresses of these programs. Subsequent to the drawing command 205, a
delimiter command 206 is written.

25 [0110]

The facility equipment communication program 1601 specifies an
operation for communicating with facility equipment and acquiring status
information of the facility equipment. The status information of facility equipment

is, for example, a current set temperature or the state of a power supply.
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The monitoring program 1602 specifies an operation for nonitoring the
exchange of information between the facility equi pnment comruni cation
program 101601 and the GUI program 1603 and det erm ni ng whether error
informati on i s exchanged. The exchange of information between the

facili : - : . - 603 |
acility equi fﬁ?(ﬁfogﬁgﬂn@}{pﬁg?@%ﬁs@nﬂﬁﬁ ;ﬂ/ﬂgg?i‘faéréﬂ%isggéﬂéﬁﬁg% GUIqsrogran ¢ I'S

performed via, osed at a predeterm ned

address Bob e fRAMRARP144 o e fAY IRfesuites iesuser et spration istdimilamyrory buf fer

i n accordance with the nonitoring program 1602, and, when information is

i ncor r ectranefarietiStoadparatics siaddifl oy thepfadiliynégquipimenRédmbfthisaticas t o

I nvalidate the information. [0112] The GUI program 1603 specifies
an oper apragrafrol60it aiaithg RAMCcr4feor thedilie. 200n t he basi s of information
transferred fromthe facility equi pment communi cati on program 1601 and a
rebult of a ulhouglopeenttrogran) Glexgjcuted by the CPRY 12@reperalionsaee been
necessary to devel ogp prograns included in the application program 131

t oget her Pefolsed @ssgm%maﬁl@npmwt@ﬁs&r rechbetwaart RIPgEMS 3pPaieshi p anong

t hem n Enbodiment 5, as illustrated in Fig. 16, the facility

equi prreniol‘:'a ni cati on program 1601 and the GU program 1603 are pl aced at

ooy but o TRS WioniEHlg o E5 1BOE kit B Mt o YISy, * o1
devel ' . L CL:ene
et o or 2Pt eE R HANERT 4 il BuCBIE LGB BERn BRRAAR  crc o

fit h ' ' ' MWole R 1602.
A s e B e B aneoust y
transf er geehamged.mprove the operational reliability of a software unit in

the facility equi pment renote controller 100. Reference Signs List
The exchange of information between the facility equipment

communication program 1601 and the GUI program 1603 is performed via, for
example, a memory buffer disposed at a predetermined address in the RAM 140.
15 The CPU 120 checks contents of the memory buffer in accordance with
the monitoring program 1602, and, when information is incorrect, writes an
invalidation command into the RAM 140 so as to invalidate the information.
[0112]
The GUI program 1603 specifies an operation for drawing a screen image
20 on the basis of information transferred from the facility equipment communication
program 1601 and a resuli of a user's operation.
[0113]
Hitherto, it has been necessary to develop programs included in the
application program 131 together so as to solve the problem of the reference
25 relationship among them.
In Embodiment 5, as illustrated in Fig. 16, the facility equipment
communication program 1601 and the GUI program 1603 are placed at different
addresses and the exchange of informaticn is performed via only a memory

buffer.
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10[ 0115]

100 facility equi pnment

renote controller 110 button switch 120 CPU

130 flash ROM 15131 application program 132 basic screen image draw ng
command 140 RAM 141 difference drawi ng command 150 graphi c engi ne 20160
VRAM 170 LCDC 180 LCD 201 individual drawi ng command 202 draw ng el enent

commnd 301 | KR8 aU NESE ProdiAme csbdistealeialy REEBPRERY difsrefE! | M fer

10

15

20

25

developers and development efficiency can be therefore improved.

[0114]

In Embodiment 5, the CPU 120 monitors contents of the memory buffer in

accordance with the monitoring program 1602.

As a result, it is possible to prevent an incorrect value to be erroneously

Reference Signs List

[0115]

transferred and improve the operational reliability of a software unit in the facility

equipment remote controller 100.

100 facility equipment remote controller

110 button switch
120 CPU
130 flash ROM

131 application program

132 basic screen image drawing command

140 RAM

141 difference drawing command

150 graphic engine

160 VRAM
170 LCDC
180 LCD

201 individual drawing command

202 drawing element
203 start position

204 end position

205 drawing command
206 delimiter command

301 line drawing circuit
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303 circle drawing circuit 304 character drawing circuit 1601 facility
equi pnent communi cation program 51602 nonitoring program 1603 GJ program
501 basic screen inmage 601 operation screen inage 701 difference image
101401 flash ROMreading/witing termnal 1501 flash ROMwiting apparatus

CLAI M5 [ ai An operation termnal for renotely operating an
el ectronic a%‘ﬁatqﬁdmﬂi iCHY: 5a processing unit configured to remotely
comuni cat e V\%(S% sai qutr%% ¢ appar atus in accordance with an operation
speci fied by rd:érrc raying @ on which said processing unit perforns

basi ¢ acr cen JPhoS Araiet drafnd BIKALT, | Mo ng & basic screen i mage that
i's displayed hejPriscify shApReat EGRnfuMicatidAlprogramper at ed;
5 1602 monitoring program
1603 GUI program
501 basic screen image
601 operation screen image
701 difference image
10 1401 flash ROM reading/writing terminal

1501 flash ROM writing apparatus
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a drawi ng processor configured to create a bitmapped i nage of said basic
screen image in accordance with said basic screen i mage drawi ng comrand;
and 15a display unit configured to display said bitmpped i mage on a
screen. [C aim 2] The operation termnal of daim1l, wherein said
processing unit wites said basic SE&%&@‘§ mage draw ng conmand into said
nonvol atil e nenory when sai d operati rmnal is swtched on. 20[d ai m 3]
The Operitt&ia;i)lﬁ ,ferm' nal of Caim2, further conprising an operation button
confi gur alccept a pressing-down operation and output a signal

indicating th G | i Eleoty dr86fd Xh BcHdintk SpsHratusl ndi cat i ng
that said opefﬂgtl oné udt ﬁﬁ"ﬁ%ﬁgs beoenl9gj;besrs§§j down, said I!E)[%i(;rcessi ng unit
out put s %ﬂ?‘%@ command for drawi ng an operation screen imge that is

di spl aye Ile"said operation termnal is being operated. [C ai m 4]

Theg oper at i onatoeedtg ohit Ebafignréd td wermbisly compruricatg with sgid edectomicout t on
configured to accept a pressing-down operation and output a signal

i ndi cat i mpphhatus dpacedrdance witkraa operafiom specitieéd by@ pragaami gnal i ndi cati ng
that said operation button 5has been pressed down, said processing unit
wites a diffamenerndeawhich saitpincessing dninerfgrmas wiiting o ieadipgfieen an
operation screen inmage that is displayed while said operation termnal is
oper at ed d@t®&l sai d basic screen image into said nenory, and wherein after

nonvol at |'e nerNYOIRHE GBI SoMTAeH PRYBAICTHE gErs Bt F240 oo een
i sai GOMUTIARY forBUITELs oI sapmen P latir sk RhCH IR’ Snd i tes
oper at i o e mBREOSGRBALT &'ai e L to 4, Turiher conprising a

a drawing processor configured to create a bitmapped image of said basic
screen image in accordance with said basic screen image drawing command;
and

15 a display unit configured to display said bitmapped image on a screen.
[Claim 2]

The operation terminal of Claim 1, wherein said processing unit writes said
basic screen image drawing command into said nonvolatile memory when said
operation terminal is switched on.

20 [Claim 3]

The operation terminal of Claim 2, further comprising an operation button

configured to accept a pressing-down operation and output a signal indicating

that operation,
wherein, upon receiving said signal indicating that said operation button
25 has been pressed down, said processing unit outputs a drawing command for
drawing an operation screen image that is displayed while said operation
terminal is being operated.

[Claim 4]
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video nenory configured to store a bitmapped i mage of a screen inmage

di spl ayed by said display unit, wherein said video nenory is connected
to said drawi ng processor and said display unit, and 20wherein said draw ng
processor wites the created bitmpped i nage of the screen inage into said

vi deo nenory. i : |: t ) o ' d t her
conpri si ng: Thgoape%t?cln éﬁlﬁgégﬁm@&@%ﬂ%n&&%%% b%ﬁeégéorﬁbgﬁéﬁnapped

i mage of [ ' ) j | i ko ; an

oper atior@gﬂﬁl%ﬁﬂgon |€B€§§éﬁ*§§§g8%§%ﬁ®s§¢&ﬁgh o&n%@é%%a}lgr@%%tmgnd out put
a signal shadhsahtigg that operation, wherein said video nenory is
connect ecs to sal d processing unit, said drawi ng processor, and said display
unit, wherei Wheabifl, GiEVetRNMI@ QiR ndl dadisating tha@bdidassiratiGebegen | mage

drawi ng command from sai d nonvol atile nmenory, creates the bitmpped i nage
of 5sai d lhasibeascpressed dewa, saidprocedsiryy thiéwiitesra diffsdtenceadmawingsai d basi c
screen inmage into said video nenory, 5wherein said processing unit wites
sai d basicomynana fori dragingia diffengnesobetredn an operatian soreen imagesthatisor y when
said operation termnal is switched on, and, upon receiving said signal
i ndi cat i sisplayed whie sadapasationtermiral is epeiated aad saislpasie perpeasMRgsi t mapped
I mge of .a difference between said basic screen i mage and sai d operation
screen i WigsaithBaRYeandai d created 10bit mapped i mage into said video
menory. [Claim7]. . The, operati.qn term nal .of C.aim6, wherei upon
ecel vi ng sai Whetejnafter fercuad BHESe hesE.trean afass SRdhB o Rett dom by ossed
d , said.pr ' ' Mol ' - WL l.n said
UL bR bl a0t e B PRER ok PRAB A S,
bi't mappeq,LEBIEidWaRlgbrocessor reads out said difference drawing command from
said memory, creates a bitmapped image of said difference, and writes over the
bitmapped image of said basic screen image.
[Claim 5]
15 The operation terminal of any one of Claims 1 to 4, further comprising a
video memory configured to store a bitmapped image of a screen image
displayed by said display unit,
wherein said video memory is connected to said drawing processor and
said display unit, and
20 wherein said drawing processor writes the created bitmapped image of the
screen image into said video memory.
[Claim 6]
The operation terminal of Claim 1 or 2, further comprising:
a video memory configured to store a bitmapped image of a screen image
25 displayed by said display unit; and
an operation button configured to accept a pressing-down operation and
output a signal indicating that operation,
wherein said video memory is connected to said processing unit, said

drawing processor, and said display unit,
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operation screen inmage, and wites said created bitmapped i mage into said
video nenory. [Caim8] The operation termnal of any one of Clains 1 to 7,
further conprising a 20term nal used to wite said basic screen inage

drawi ng command into said nonvolatile nenory from outside of said operation
term nal, n, when said o lon termnal is swtched on, in

t hgt ;:ase. \/\herlwzgl\'g?'grsg'?s‘irer"w Rges dggat?é’\ﬁt ﬁ@ﬁct?ﬂﬁ%ﬁ?feﬁgémgg?eady been
witten i,n said _non . .
b1 t rmppe i RaBEn FonsfalPrubiaiereniy Rt B SRR R & pasi
screen eq%i%%@gn(ml%%gnd e &%lttﬁgﬁwéﬁjﬁﬁ%ﬁé 8fsdi§ bakiadcr@én any one

, i'n nonvol at |

of d ai ere Sal nmenory stores each of

sai d bas*rﬁa@éirﬁ@%aid@&éom%ﬂ?fComnds corresponding to a plurality of

sai d bas creen 1 mages at di'fferent addresses, wherein, when swtching

sagd basi ¢ scyfgfeih BBRIGSobesIhY Ahit RARES saRY IRRic sérebfaBage diaivhgdr ocessi ng
unit notifies said drawi ng processor of a stored address of said basic

screen i ga@Rnatichinite saidatorvothtite mepsgrywharysaid apesaticretermireg & switehed
swi t ching, and wherein said drawi ng processor reads out said
basi ¢ scoaeand ngum chceMnmsaid reignal irfdicatingtiab dperation udtoo hastkaera bi t napped
I mge of said 10basic screen inage after switching. [Caim10] The
oper at i opressedidown,areates aobitmappel image of a diffgrence betyaancsaid basie
nonvol atil e nmenory stores a communi cati on program specjfying an operation
per f or ne&cigeaimagiecrnst ‘é@@é’ﬂeﬁ%ﬂwqr@?’ér'\'ﬁﬂ%;a"%%r(btﬁﬁﬁﬁl%‘a)é@ie ith said
OB O b imaphet tnage thto shid video Teforg" 2™ sPect fying
[Claim 7]
The operation terminal of Claim 6, wherein, upon receiving said signal
indicating that said operation button is been pressed down, said processing unit
reads out the bitmapped image written in said video memory, creates a
15 bitmapped image of a difference between said bitmapped image and said
operation screen image, and writes said created bitmapped image into said video
memory.
[Claim 8]
The operation terminal of any one of Claims 1 to 7, further comprising a
20 terminal used to write said basic screen image drawing command into said
nonvolatile memory from outside of said operation terminal,
wherein, when said operation terminal is switched on, in the case where
said basic screen image drawing command has already been written in said
nonvolatile memory, said drawing processor creates a bitmapped image of said
25 basic screen image in accordance with said basic screen image drawing
command.
[Claim 9]

The operation terminal of any one of Claims 1 to 8,
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an operation perfornmed when said processing unit outputs a screen inmage
drawi ng conmmand at different addresses respectively, wherein said
processing unit renotely conmmunicates with said el ectronic 20apparatus in
accordance with the operation specified by said communi cati on program and

B
0 o AT E e oS IR e TR OBgs oy am

there is lﬁ% r a in said nenory, wherein said processing unit

. Sifdre
wites da

t : :
a into said henory in accordance with the operation specified by

sai d conmuni Cah i REINSH 3iiteting 3afl BéawisBkeniiRERM otifgdsasiiiscreand dat a
fromsaid nenory in accordance with the operation specified by the other,

ang checlfadbetsaR] pioressing Unittistified aaidd@eiving brécessonbioa sired aedress i n
accordance with the operation specified by said nonitoring program 5[Cl aim
12] ofssidnesic scragn irageldrawimgtdumimand diosiespgndigg 4o sicsaseen image on a
display unit in an operation termnal for renotely operating an electronic
appar at usftecswitching,and a first step of generating a basic screen i mage
drawi ng command that 10draws a basic screen image di splayed before said
oper ati on t erwhatgin sgidofreningErocgsseicieRds Hub saiskoapdh sereeNAgagedr awi ng
command for drawi ng an _operati on screen inmage that is, displayed while said
oper at i oravdpgicegrmagd 5‘}98? thecaddress ang Ctr?ﬁtﬁg %?'EBaB?e%F%%& ﬂgsaddbi t mapped

I mge of sajd basic screﬁ (ﬂ,'e I n accordance with said basic screen i mge

n im
d&wi ng bARiTEREehINA9S ?'b?)’?’n'? R3-ep of creating a bitnapped i mage of said
oper ati opscr eep

The operation terminal of any one of Claims 1 to 9,
wherein said nonvolatile memory stores a communication program
specifying an operation performed when said processing unit remotely

15 communicates with said electronic apparatus and a drawing program specifying
an operation performed when said processing unit outputs a screen image
drawing command

at different addresses respectively,
wherein said processing unit remotely communicates with said electronic

20 apparatus in accordance with the operation specified by said communication
program and outputs the screen image drawing command in accordance with the
operation specified by said drawing program.

[Claim 11]
The operation terminal of Claim 10,

25 wherein said nonvolatile memory stores a monitoring program specifying
an operation performed when said processing unit checks whether there is
incorrect data in said memory,

wherein said processing unit writes data into said memory in accordance

with the operation specified by said communication program or said drawing

34



I mage in accordance with said drawi ng conmand for drawi ng the operation
screen image and witing the sane over the bitnmapped i mage of said basic
screen image. [C aim 13] 20The screen imge display nethod of C aim 12,

wherein, in said second step, a difference drawing command for drawi ng a

di fference between, sai,d bhasi creen,i ' r-atJ I mage
s, gener BreEHaM s fePd eyl apfe G6mard THOYI 58 BRI bRTRAE |
differen ' ' ' ' 4 QN SGreen
PR TS R R A T T A
written guermbARPif JBRREShESR iflioRapetifid 184kl Midiftoring! ai m 14]
A scrgeng%{ﬁaraeﬁﬁrgﬁf ay net hod oﬁ t@% gE?ay‘i n?ﬁa Iscreen ilmage (g)r!;I gldi spl ay
unit in apqpagration termnal for renotely operating an electronic
apparatus, conprising: a first step of generating a basic screen inage
drgwi ng poEmn@]t hat 5draws a basic screen image displayed before said
operation termnal is operated; a second step of creating a bitmpped image
of said basi cAscremnimagegdisplayanethodaidisplaying saictedraimags oneedisplagge
drawi ng command, a third step of creating a bitnapped i nage of a
di f f er enceitireaneperation terminab ierdemalgly aperaftingiam gickrosiar apparaiwege and a
bi t mapped i mage of an 1Ooperation screen inege that is displayed while said
oper ati oROMEWNHINGal i s bei ng operated; and a fourth step of witing
sai d difference bitmpped i - the bi. | ' '
screen i nage. @ first step gP genérg?igge aot;/aesrtc scr%egliﬁ'lggg%?gwinréa em%];na%gt basi ¢
10 draws a basic screen image displayed before said operation terminal is operated,;
a second step of generating a drawing command for drawing an operation
screen image that is displayed while said operation terminal is operated;
a third step of creating a bitmapped image of said basic screen image in
accordance with said basic screen image drawing command; and
15 a fourth step of creating a bitmapped image of said operation screen
image in accordance with said drawing command for drawing the operation
screen image and writing the same over the bitmapped image of said basic
screen image.
[Claim 13]
20 The screen image display method of Claim 12,
wherein, in said second step, a difference drawing command for drawing a
difference between said basic screen image and said operation screen image is
generated, and
wherein, in said fourth step, a bitmapped image of the difference between
25 said basic screen image and said operation screen image is created in
accordance with said difference drawing command, and is written over the
bitmapped image of said basic screen image.

[Claim 14]
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A screen image display method of displaying a screen image on a display
unit in an operation terminal for remotely operating an electronic apparatus,
comprising:

a first step of generating a basic screen image drawing command that
draws a basic screen image displayed before said operation terminal is operated;

a second step of creating a bitmapped image of said basic screen image in
accordance with said basic screen image drawing command,

a third step of creating a bitmapped image of a difference beiween the
bitmapped image of said basic screen image and a bitmapped image of an
operation screen image that is displayed while said operation terminal is being
operated; and

a fourth step of writing said difference bitmapped image over the

bitmapped image of said basic screen image.
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