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
invention 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 [0002] ent years, with the w despread
use of liquid crystal panels, gradﬂEl?S}Idl&g{@ nterfaces (GUIs) are

i ncreasi ng com ng popular. GU s that have been used in only
hi gh- perfg'rﬂééﬁﬁe"%@cgbnal conputers 15are increasingly used for the user
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< there STERATENT TEIMMIRAL AND SERFER NALETBIPAPRP METIOD FERE", 101 caoe”
in the numwlwmmﬂﬂd the like with the increase in the

'ty o he Tenote

functiona controllers and that users can intuitively and
easily op?éa;r&j%mqefoermte controllers. 20[0003] The nunber of commands
required processing is large, and the QU processing therefore
consunes |qyg¢ part of a conputational resource of a Central Processing
Unit (CPU), a microcontroller, or the like. On the ot her
hand, in generfhe pledentimasritionmentes i as eperatiprutarinirsal dor msnd@bly

m crocontroller is used in a renote controller for facility equipnent from
t he vi ewpopetatingfarcelettrehic appamatus dreha sgeees imagmdisplay mpetad fosteinpt i on.
operation terminal.
10 Background Art
[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 GUIs
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.



Wien a GUl is used as a user interface for the renote controller, the
execution of an application programfor the operation of the renote
controller itself may be therefore delayed. [0004] In addition, GU
processing requires a |l arge anount of nenory since bitmpped screen inages
are creat g in the menory. Accordingly, it is necessary to dispose a
Iarge-cad§ pﬁﬂ menory in the renote controller. 5[0005] Rel ated to

cont rol - Syst et e broRRSY b el S e B pb Y ™ ' "
momory. 1 crRRdd seieriflodth el qrErteH A R AEhEL e R ot &

noni tor 2 i P i i i d obj ect
néeéegag,e {Parpsss %qarq%?gécpﬁ&gﬂ?wgh APBItRoteddritefiani zed obj ec

number on a screen is transm ing controller 1 and the
l'ighting poobyol ler 1 having a screen application searches for frame data
to be drawn on the renote nonitor 2 on the basis of the received object

nunber and tr aRéslatddtd the diicawe adainpolbject e previdé anmaellent @8twosk-deady osed
(Patent Literature 1). 15C tation List Patent Literature [0006]

Pat ent Li lightmigusantrdal systiean rsfuding saematd nRanitortcaaple obpérdorni®oglancat i on No.
2000- 340372 (Abstract) 20Summary of Invention Technical Problem[0007]
A renot e cperatiohlsémiléoio tbhtet a tighiing:qontselartwith@i usindg eenyirngmedui pnent
needs to instantaneously reflect a result of input such as user's button
pressi ng EBQHECass, @ teduliguathat!yhendhedeuych pritelial@ TeMuledBPRiPHaSaheeEn
' e‘(I: 8 ' ved. no screen application is operated, a recognized object number on a screen is
transmitted to a lighting controller 1 and the lighting 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
[0006]
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



[ 0008] Using the technique disclosed in PTL 1, it takes tine to
transfer drawing data fromthe lighting controller 1 to the renote nonitor
2 and display an inage on the renote nonitor 2 with the drawi ng data. Since
the quality of communication between the lighting controller | and the
renote nonitor 2 is not always stable, it is difficult to guarantee a quick
response €emauneation betwesn thedigbting controlight apddbe remots 8NiteR 258INPés t he

above-descri bed problems by providing a repnpte operation terninal that has
a QU fundays SftgtP'eaEHﬁ é\f&i&t HWF?B%SO%QP&RH?SBEBS‘? HP 1§e5s 218l speed
pr ocessi nﬂpb%bnt and a small -capacity nenory. Solution to Problem[0010] An
operation inal according to the present invention renotely operates

anit g'oﬁ? | gur ot BREt iyeptof sbRf<the e Brcd et robRERs By BEQIERIAC, o
ot otesal e neroRp e Iy BREfa0 aBURKuiBh gt fohieBng R Yo ey

confi gur egnd thHldd<La @o\b??biegspggssp indBER st R Rf nf&hof) awi ng a

basi c 15screen 1 nage th ayed before said operation termnal is
oper at ed, Sg|dibawb FoPlpsessor configured to create a bitmapped i nage of

sai d basic screen inmage in accordance with said basic screen i nage draw ng
command, @Od0R di splay unit configured to display said bitmpped image of
sai d basic screen imge on a screen. 20Advant ageous Effects of invention
[ 0011] Shm opemtionpterratniad accemdingtd thecpresdnhipventiomesmpotdg nperategnt i on
includes a drawi ng processor for perform ng drawing processing with a GU
i n1Gddi t | amelestronyy aprayatusy uthe operatios tpavwiabinsludes @ pregessing walkssi ng
| oad on the processing unit 25and achi eve an operation term_nal having a
QU wit h eenfigireséeerpeiehesampinieate with said glacisepicEanparatysite a basic
screen i nmage grawiov& comand i S stor.gg in a nonvolatile nenory. di fferent
froma me*ﬂ%?%? BRCRIWtB AN PRRIBHBNSPECITISH RY-R RTeg ahe BISRYY LT $219¢ he
capacity of the menry. £an be .{.educed. . .
processing uni B’e orms Writing or reading of data, a nonvolatile memory
configured to store a basic screen image drawing command for drawing a basic
16 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 GUI 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.



Brief Description of Drawi ngs [0012] [Fig. 1] Fig. 1 is a functional
bl ock diagramof a facility equipnent renote controller 100 according to
Enbodi ment 1. [Fig. 2] Fig. 2 is a diagramillustrating an exenpl ary
structure of a basic screen inmage draw ng command 132. [Fig. 3] Fig.
3is adiagramillustrating a detailed configuration of a graphic engine
150. Brief Descripfidn of DAdwihgg. 4 is a diagramillustrating a
configuration of a line drawing 10circuit 301 in the graphic engi ne 150.
[Fig. 5] P®I2]5 is a diagramillustrating an exanple of a screen of the

facility equi pnent renote controller 100. [E Fig. 6 is a
di agram i | | ust [Fagi Hign1 @arfumtmmatbIO@brdlagfﬁ@anB@ia@lllfypﬂ%@@e%r%mpt@sul t of
a users operation. 15[Fig. 7] Fi 71s diagramillustrating a difference

b: }m{opegcgnﬁg@g@@ aeear mghtpﬂ-‘éngp@m@n%e bet ween a baS| c scr een i mage 501
illustrated in Fi the o tion.screen ted

Figh e [Fig ]9 Ig:ﬂd55'982|'%aéj'99rgﬁk ypirating aeﬁxslmﬁ MYa r"fﬁglérlea? %hgﬁﬁ aI I&DU
120. [Fig. %@F 8 I|s a flomhﬁgsbl lustrating an operation of the

gr aphi c efff 10 is a flowchart illustrating an

ggg;:“ 82 8]]: m:iggg:déiz ise%éfla%gaﬁ@ugfrgﬁnglé de?ai?ecféﬁwl éfi‘é' q% bgg}réq@bpg Z”
functi _onag g, ;‘;ts | agram of the facili ty equi pnent 25r emote control |l er 100
accordi ng p n% odi nent 2.

[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.



[Fig. 13] Fig. 13 is a flowhart illustrating a screen inmage draw ng

process according to Enbodi nent 2. [Fig. 14] Fig. 14 is a functional
bl ock diagram of the facility equipnment renote controller 100 according to
Enbodi ment 3. [Fig. 15] Fig. 15 is a flowhart illustrating a

process of causing a flash ROMwiting apparatus 1501 to wite the basic
screen inage qrM18YFeRMRRIBG fidichiart Mustrétiag b FRObEISOf chusing alféishiRGM 16 i s
a diagramillustrating an exenplary structure of an 5application program
131 and tRatimeappastueeb0il ageite tizabasic soreeminad@e deawingdonmand 132ash ROV
130. Description of Enbodi ments [0013] Enbodinent 1 10Fig. 1 is a

f unct i onahtdhdlakhdQ@it 830.0f a facility equi pment renote controller 100
according to Enbodinent 1 of the present invention. The fagcili iy equi pnent
renote cont rol[Fig: 16D6ig.<16ais Piegeam dHst@ting ) exIpPlasysieryre9&PAt i ng
facility equi pment such as an air conditioner. EO 14] 15The f%(ciiléty
equi prentaprigstien esegrasn (il andahehasifiadesninegs frawne Fo N U 120, a

fl ash Read- On| r 30, a Random Access Menory (RAM 140, a
gr aphi ¢ éfgr%%ltgg%é}/‘\égw M (VRAM) 100, a Liquid Crystal Display
Controile L 70,  and liquid Crystal Display (LCD) 180. [0015] 20The
button S\/\#?éﬂ%)'% ‘?]fsé)'?"BPﬂ@ag’th a push button with which a user
[0013]
Embodiment 1

10 Fig. 1 is a functional block diagram of a facility equipment remote controller
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]

15 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 returned 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.



operates the facility equi pnent renote controller 100. When the button
switch 110 is pressed down or is returned to its original state, each

el ectric signal indicating the state of the button switch 110 is input into
a predeterm ned port of the CPU 120. The CPU 120 can recogni ze the press
25state of the button switch 110 on the basis of a voltage change at the
port. [OOJEM7] The CPU 120 and the graphic engi ne 150 are processing

units for perform ng processing to be described later, and operate

i ndependent | y Bhe &Y 1@0h&re flashiROM 186 the BaMﬂA@qaeﬂéheagrapl{m@mgpe
The CPU 120, the flash ROM 130, the RAM 140, and the graphic engl ne 150 may

be di sposdB0amay he dispaseskon H@w%ﬂfﬁ@cﬁentlﬁ@'pﬂuﬂpr flaip. peMmaydis, ingiMdu3ilydi sposed
on a plurality of semco are connected to one an er.

Wien theydwp@sadmewraﬁ%ﬁ%%a&& %ﬁaam%@rem%nea@dé&ﬂm% O‘hlgfh ik
raBsni seron daihah fieg ate et G febeAme setiadhad il SER HE pamere S °
Savant 3Searfﬁc%&t R B 87 e oY & Pty R S Higodit6r s, o
Programma |&n98 gcl%sé&“ﬁln% Ot Igéeeédéhss%(r)oo%é t@aﬁ%‘ﬁ exfhare (FPGA)

t hat can orma ogic clrcuit such as

Appl i cat i gmogg,gﬁgt&f;%ghp&@m@tsﬂcrﬁbé ?éri'e‘ysoécﬁﬁkcﬁ/}\lch[t%lﬁdlvélrﬁé—@@ CPU 120

executes an or renotely operating facility equi pnent in
accordancgomghih an operation specified by an application program 131
devel oped by an application devel oper. The application program 131

i ngbudes, for Akemalieclyatheynhapbenfigsssd o Coamplex Progrummable Logic
comuni cation program etc. The application program 131 20is stored in the
fl ash ROVDESRe (CPLRpor & Field tAtogRAVNELE GatnAray (EPGA)Zbat san fernaadegicand
s then eéﬁguljl'f %Crl rr?gy E)Q%ls?%ée%izgs ICs such as Application Specific Integrated Circuits
(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 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 transmitting data with an electric signal.



[ 0020] The graphi c engi ne 150 perfornms draw ng processing on a GUJ
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.
In order to exchange data between the VRAM 160 and the graphi c engi ne 150
with an el ect rinordegteéxcHangel d4ia hetwsen the WRARAGOLSE thedgtapbigengihec

engi ne 150 are connected to each other. [0022] 5The flash ROM 130 and the
RAM 140 sh50 withten skectricasignals $hebli®. portsaof the, VisAbh 160 ankddhggappiic engiiene 150
and the CPU 120 does not recogni ze a physical difference between these
menori es 9@ ack sonmesicd e eapbiollk’’n t hem on the basis of only theft
addresses. Atinme required for witing to the flash ROM 130 is nuch | onger,
for 10exal®¥Re] 10000 tines longer, than a time required for witing to the

S e A LRI L5 G
wnt | ot helScpep abiie et hdne 120 LA GBR BIA8 B R@NIRR 140 1 e
CPU 120 ﬁﬁlﬁﬁiéeﬁ?ii’é&%ﬁ&%fet\ﬁ?ﬁgﬁgérs%;}hhmdﬁas%d (iigﬂﬂ@uibhéé'ﬁhf\ﬁé&?th ophe bus

line to esulTt, I'C engi ne ecogni zes that data is

bei ng Wri%E%s';iﬁ)f)oﬁlgghéir%ﬂarm.lso or the RAM 140. 20At that tine, when
g tri

t he graphic engi ne ries to read out data fromthe flash ROM 130 or the

RAM 140, the rgagidv@gpireasssiviiting $o Heon&SROMel 30 iaPhiéh RIMGERFoA50 Wai t s
until the |l evel of a BUSY signal goes LOW When the graphic

engp ne  158«kamhpleed00dab dinma¥ nhBE thamahinkOkédufedfor twriting/Al thd RAMMAQr aphi ¢
engi ne 150 sets the |evel of the BUSY port to H GH and 26the CPU 120 waits
until theThereds nofbiyhtiff@EhSy between timest requitéd for reading from the flash ROM
130 and the RAM 140.
[0023]
The graphic engine 150 and the CPU 120 negotiate the operations each
5 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 ment 1 corresponds
to the facility equi pnment renote controller 100. A "processing unit"
accor di ng to Enbodi nent 1 corresponds to the CPU 120. A "nonvol atile
rrermry accordi ng to Enbodi ment 1 corresponds to the flash ROM 130. 5A
"drawi ng processor" according to Enbodi nent 1 corresponds to the graphic
engi ne 150. A AVpreessibgnmyt” agcorting tmEmbadimedt ﬂr@mrespoodncsﬁmﬁg’uo t he
VRAM 160. A "display unit" according to Enbodi nent corresponds to the LCD
180. 10[ 0026] The configuration of the facility equi prrent renot e
control ler 100 has been describ Xt @I screen m% di spl ay
process that iR’ @@?V%@%@WOM@QCQ@'PQWE&W’\%W&W r‘é}FEﬁ%PO(E‘Q 83’"?& 100
and t hat |ncI %eﬁ the followi ng steps (1) to (3) 15will be descri bed.
[0026] % CPU 120 reads out the application program 131 stored

) Bhe LLSF P e SR A A L S e

120 oper a r ce with the operation specified by the application
program 1@%%\;&' ?ﬁ‘ﬁ@g tted bel ow as appropriate. [0027] (2) The CPU

120 i ssues a dg Oaghe&m%éﬁgﬁq@ggsméme%ar&airfes%ahaqoa@vmwaw,

and wites it in
160.

A "display unit" according to Embodiment 1 corresponds to the LCD 180.
10 [0025] |
The configuration of the facility equipment remote controller 100 has been
described.
Next, a screen image display process that is performed by the facility
equipment remote controller 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

.0 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,



25Here, the issue of a drawi ng command neans that the draw ng command is
generated including an appropriate argunent in a correct order. The draw ng
comand is a comand in a binary format understandable for the graphic
engi ne 150. For exanple, the drawi ng conmand includes starting coordi nates,
end coordinates, a color, and a width of a line, and a command such as
actual | y ghicsbogindtes)a oelopraral hivtidtpgpeallinepge arconfrean®aMchGE. adtoaidg] (3)
The graphic engine 150 perfornms drawi ng processing in accordance 5with the
drawi ng cdnamamglthe limeeah esbitmbpped rpage it the¥RAMESEO, and wites the

bi t mapped screen image into the VRAM 160. [0029] (3.1) Suppl enental

| nf or mat i [0A28bout Screen | mage Type There are two types of displayed screen
i mges, a basic screen image 10and an operation screen inma The

. . e'
basi ¢ screen i(ﬁh@beigsaamlgmw1ﬁﬂmrfézrm&raw&pmpsw@r'a?aécpwm&i lity
equi pnent renote controller 100. The operation screen inmage |s (displayed
shdn’s uswih ppidSoceeiae 51 4ret i A BRPPRB RS DRy Tt wis fieb)50)
15(3.2) Supplenental Informatio wi ng Command Type A draw ng
command f F’Raﬁ’%?ﬁ' R & "TEE 'Q@wﬁmgbﬁs cailed a basic screen i mage
drawi ng C@(@?Brd 132. A drawi ng command for drawi ng the difference between a
basi c scr mage and an operation screen inage is called a difference

e corme ST e ScipEaR R0 s Soreen,
order so as torHH@Wrk Qo APsELHf dBpRyEErédMRIRaged BBasic screen image
10 and an operation screen image.
The basic screen image is displayed 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.



(3.3) Supplenental Information about Placenent of Draw ng Conmand in Menory
25The basic screen i mage drawi ng command 132 is pieced 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 placed
at the ends of the basic screen inmage drawi ng conmand 132 and the

di fference dr agactyintahaaiddessiaf the basic scieaphimaget drawingidoesgand 18R@ndasi ¢
screen image drawi ng command 132 and the difference drawing command 141 is
stored i nthe diigtertcerdraning commandi4t)s stecedidred reaistardngt Bppirateshgi ne 150.
The graphic engine 150 refers to the value in the register as appropriate
5and r eadchidiedindhe gsarhis@nelie 198ge drawi ng conmand 132 or the difference

i ol ayed on 1:9‘%9;9 f‘%%ﬁéins 1%;%%?%@45%?@@%&}?@%&% e SPBION R0030]
4. S I ' VRAM. Si | ze.pf
Spate of ERGIeAspYEhe e bR R an AN Eamumend {2 enInd BirBieRdY L0

the LCD 1 For when the size of an LCD is 640 pixels wi de by 480
pi xel s 15&%&11’,‘:8?8@“%414%%0 has 307200 (640 x 480) storage data el ements.

The nunbe@débl bytes required by a single storage data elenent is determ ned
in accordance"with the nunber of colors that can be displayed by the LCD

180. When the LOR HifRaseey fhagd avire PRARN 46DUS bispthyid bABELLCDMSE vyt es

are needed for a signal storage data elenment. In this case, the size of the
20VRAM 16pel exteially @oPfectet€pC 170.  Thus, the size of the VRAM 160 is

set as appropriate in accordance with the performance of the LCD 180.
[0034]  [0033]
(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
156 high, the VRAM 160 has 307200 (640 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



(4.2) Supplemental Information about Effect of VRAM 25The size of the VRAM
160 suffices with the size required by the LCD 180. On the ot her 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. That is, by disposing the VRAM 160 dedi cated to GU

drawi ng, it isTHSSiBY disposingnise MRAN BiveedichtenetiooBl | depaiogt i is [ 0035] The
screen i mage di splay process perfornmed by the facility equi pnent 5renote
cont r ol | esoskilfle tasohsevedesoveriaddnemexy capktityi | s of the screen inmage

di splay process will be described. [0036] Fig. 2 is a diagramillustrating
an exenpl[@085kt ructure of the basic screen inage drawi ng conmand 132. The

drawi ng command is binary data 10represented by 0 and_1, but js represented
by a char act erTha s¢ragniimageglisplay groass Rekamiid by raufasilith RAVPSOH] A

O O e 1003 cRaPL i 1 N0y Sual grauing conmands 201
dot, a squar e’Ne‘;ixt,p glet\éﬂg of Ehoe égrceaeﬂriaagiecdiseagg/ %?O&GSSOS' will be described.
[0036]
Fig. 2 is a diagram illustrating an exemplary structure of the basic screen
image drawing command 132. The drawing command is binary data
10 represented by 0 and 1, but is represented by a character string in Fig. 2 for the
sake of explanation.

[0037]

A drawing command 205 includes a plurality of individual drawing

commands 201 each used to transmit an instruction such as drawing a line, a
16 circle, a dot, a square, a polygon to the graphic engine 150.

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 or a circle 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 to be drawn

on a bitmapped screen image in the VRAM 160.
[0040]
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The individual drawi ng command 201 includes a single drawing el enent and a
plurality of drawi ng argunents. For exanple, the individual draw ng conmand
201 illustrated in the figure includes a drawing el ement 202, a start

posi tion 203, and an end position 204. 20[ 0038] The i ndi vi dual

drawi ng command 201 is a conmand for drawing a display el enent such as a
line or a circhgetheresd efthedragic spleayethdne diaevingBodBianddB2, a deligiteexanpl e
of a command for drawing a line, binary data represented by "line draw ng",
"start posotinmemd R06¥9 Ihsedad. "end position (x + dx, yr is illustrated.

25[ 0039] The drawi ng el enent 202 "line drawing” neans that a line is
to be draf®4dh a bitmpped screen image in the VRAIV1160. [0040] At

the end of the basic screen i nage draw command 132, a delimter .command
206 i s insert efhe goaphie eFE@eg?%(S %a@?géeqlﬂgs tdé%‘ﬁfg‘ga‘fﬂi“@?@gﬁto& 4PSwi ng

enddof :ts By Hisines o o bgﬁéﬁﬁn@@%@ﬁﬁbﬁﬁ?% AfIRe e %i‘éé P tor
206. 141

ST 2 hage drayinitoriatd vy Bablnd i At eﬂvﬁ\ﬁ%g%gg{nr’gandggéomN[iBMZ] 'S

10Fig. 3 is a ?ﬁ%gﬁa@dr& Ioﬁ"ﬁ]er afffe%é&&ra%ﬁﬁ'cbfiﬂgﬁ ﬂfgﬁgé §H&|P{} t8fthat¥

gr aphi c engl ne raphic en ferent draw ng

circuits{ @E%&Pﬁ%@l@vﬂﬂgc%%ﬁaﬁémﬂ'ne a dot, acircle, a
r ferrin Fi

squar e, n aracte , an exanple having a |line
drawi ng cg lt 301, a dot drawing circuit 302, a 16circle drawing circuit
303, and character drawing circuit 304 is shown.
10 Fig. 3 is a diagram illustrating the detailed configuration 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
15 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
line, 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]
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Each drawing circuit can be forned of, for exanple, a logic circuit on the
basis of a predeterm ned known al gorithm Each drawing circuit receives an
input and wites a graphics primtive that is a basic drawi ng el ement such
as aline, a dot, acircle, a square, or a character into the VRAM 160 as a
bi t mapped 20i mage. [0043] The graphic engi ne 150 reads out draw ng
commands and igt4 is Aeliagratoilldsaaiimgytis canfigusatidioof thealine dravang citeuitir awi ng
command and a circle drawing command are transmitted to the |ine draw ng
circuit 381 anthetdrapbicreniginelrl@Bi ndf i3Hoted tmttth@deawmgscpwtsm@rt The
transm ssion of commands is performed on the basis of the circuit sel ection

bits, whitbe line drewing cieuit ﬁﬂédlusﬁﬁtqm@ igadinayedhe same bagigmenfiguration. g g

4 is a di a%ramlflustratlng the configuration of the line drawing circuit
301 in tHOU4Phphi c engine 150. It is noted that the dravm ng circuits other

EQa”h;E?a'tl on. THOUASHEAG GeHE T dRPrYes Pom Toosne felel e dbltb i cces of
0
Szf’fée;“at Sﬁoi?ittorﬁ&a? TR A 9%@6582*&%%%%@‘0‘%3? et
i T
G awi ng 1oy S Ehisilori 284 plE SchEaM BRdEhETba Thoitersin i ' 002
into the W%gpcﬁy3gqaw ng a line fromthe start position 203 to the end

position e right side of Fig. 4, a bitmapped i mage of a line
witten into theg RANaMiRgickcult!3ostwateet bl&rﬂaﬂﬁéd limagBef RANTaGAg each

address corresponding to an X coordinate and a Y 16coordinate on the LCD

18fp i s sedlemBne 20RMatotheWRAM il 60 bytdra@ing-a dine éom the staxppesitiom@08 ton t he
VRAM 160 by witing a line at a correspondi ng address in the VRAM 160 with

speci fi edthedmt position 204. Orilthe li@DGIdD6f Higs g, ayitrodppdy imagsetiaiinage
stored in the VRAM 160 on the LCD 180. 20[0047]
written into the VRAM 160 is illustrated.
[0046]
In the VRAM 160, each address corresponding to an X coordinate and a 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.
!0 [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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The screen image di splay process has been described in detail. Next ,
the GUI property of the facility equipnent renote controller 100 wll be
described. [0048] 25Fig. 5 is a diagramillustrating an exanple of a screen
of the facility equi pment renote controller 100. In the facility equi pment
renote controller, instead of nechanical buttons or indicators, buttons and

char act er gsgd.awa L@@ridwté»éilae’ba@dwﬁénamal Wwestructioa intesthe.refais eontrnhmrt s a
desired operational instruction into the renote controller with the

mechani calithithée onechsiricdl bLittdnrssdtcht Hd relydhefedgecofrtbauvematesontsbllerr . [ 0049]
The nunber of mechanical switches is smaller than that of buttons on the
screen. Af#AJi ngly, a neta function all owi ng a user to press down one of
buttons such as cursor keys and an enter on the scree |s aSSI ned to
each of the nethgnuamergﬁmmlce{l@wepew%rn@"%malnuth?t@ te

controller, alnost di ay scre changes .10are a .novene th
di spl ay ofCIEESof Aﬁ&PE.ds B@Vt%ﬁ‘? ﬁ P&%FQW'BS@ u%ﬁ{&oapvr@ﬁ%lﬂﬁwnd?nedcdlr :glr ayede

o oper Ly PUltaR PAHEAE CHREN BT e eses o e i haRBhETo alh

tel ephone an ommnl cations equi pment having GJU's. 15[ 0051]
Next , gPGL@QgPé"%’ﬁ Ich the swi tchi ng between screen imges is
perfor rred[ddsoilccor dance with a user's operation will be described. [0052]

In the facility equipment remote controller, almost display screen changes
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 GUIs.
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
0 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



First, a user switches on the facility equi pnent renote controller 100. At
that time, since there is no screen inmage data in the VRAM 160, no inage is
di spl ayed on the LCD 180. The CPU 120 reads out the application
program 131 and creates a basic screen inage 501 in accordance with the
application program 131. The basic screen inmage 501 is a screen inmage

di spl ayedgi@llen Ustethatie®, acursprespianrs 258w scieengnidge drabimovesriren i mages
is called screen inage switching. [0053] When t he basic screen inage
501 il | usdocardshcewkh g. userissoprapidrayed, the user presses down the button
switch 110 placed at the bottomof the renote controller. At that tine, a
cursor afdpéadk in the screen inage and noves in accordance with a user's

operation. [0054] Fig. 6 is an_exanple of an operation a,creen i mge 601
di spl ayed as &iGreisan esampleeban opsmtion srenVRaqeGlt disPyed@sA sof t war e

but t whj ch " OFF" i ked js i d, i tified that th
Ut ont GRBHEER BrhSeRp GPRTTIT SONERARE oI seRRare BriRE] OAMIRh! *t i o by
i ng ,down, the butt i tch 110.1 ab " ' . .l aced
P St he nolitim b famgt i huiblegs huibl it ROt e By lore BibR IR 12, o
i | t i N th ft but t whi ch "OFF" | ked.
equl val en Fé&g{#ﬁg@@%ﬁ @gﬁnr e sortware putton on I C I'S nmarKe

Consequerﬂ enotely operate, for exanple, renotely power
of f an ai g ditioner. [0056] 15Fig, 7 is a diagramillustrating a
di fference brtmapped image 701 that is the difference between the basic

screen i mage Qknh{ et bPprsksiny Gbiin the HibtohnSvitdeT B iabR IS MENTERMRge 601
illustrated in Fig. 6. The difference between Figs. 5 and 6 is only

thag the thagdar svdglaeelait tha hotbar etiherrepmtercontrollbe tiso iseacan patform on
which "OFF is marked are changed. Accordingly, the anbunt of data of the

di f f er encn bpéraippevivaigst t6(ressing mwrethet seftwaredbuttdn omevhigiet@EFbis screen
mee 601n'1arked. Consequently, the user can remotely 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.
0 Accordingly, the amount of data of the difference bitmapped image 701 is smaller
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.

[0058]
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In order to obtain the operation screen image 601 illustrated in Fig. 6
fromthe basic screen inage 501 illustrated in Fig. 5, only the difference
bi t mapped inmage 701 is witten over the basic screen i mge 501. 25[ 0057]
Thus, in the facility equi pnent renote controller 100, the change fromthe
basi c screen image to the operation screen inmage is only a small part set
by a user's agti exemp@@p8hse in whichfewitatinlbetyeeaseréan intigds iswi t chi ng
between screen inages is perforned in accordance with a user's operation
has been mhfarmidaein. accordanddewith a heerisnoperation djperbﬁerodesﬁrlbtelde facility
equi prent renote controller 100 in a period between the power-on of the
facility equi pwexitthedntsreakepgraton of the@aliy eﬂh@r@emttr@mcﬁg coptrobiar 18@ges
wi |l be described along with the |inkage gperatjon between funchl on@((l}

H 18¢ess of

uni ts. [ ODSoperiod betwaesthegeier-on of éh@r fasite eaHIRENETY r@é‘?qtﬁtqoﬁ

drawing a b C screen i mage. on the, CD180 in the fagi ui pnent
rerfot e C(ﬁﬂ‘fﬁ]q vitohiog §ererdt irAgE Sl §%§%’Q‘?q ALpe V%'&]{ ?/r}@%eTﬁe screen
i mge switchi &?% &Ijrs (% at thg’gtl me of power-on, the change of an
oper at i orPR%{?ﬁ & Yrjgtignat g Wien the screen image sw tching

occurs Bﬁﬁ% cility equi pnent renote controller 100 starts to create a
bitmappeo[ Ee of a basic screen inmage to be 15di splayed on the LCD 180.

[0061) Fig. 8 \gcg@r ElRad t U 120.
The CPU 120 reljall S ouba he af|‘o°p thﬁ%gﬁ%ﬁégggaﬁﬁ% E)B%Fbt‘ﬁiggf%qggﬁew 130

and wr it egrb 8§ irfagé onREIRID I1mqﬁ tHé REIMY RIPABAL AetRofe0dorfifallet ngoait! Cbasi ¢
screen image into the flash ROM 1
10 the time of screen image SW|tch|ng 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 illustrating 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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[0062] Fig. 9 is a flowhart illustrating the operation of the graphic

engi ne 150. The graphic engi ne 150 reads out the basic screen imge draw ng
command 132 that has been witten into the flash ROM 130, sequentially
25performs thereof, and creates a bitmapped i mage of a basic screen imge
in the VRAM 160, [0063] The LCDC 170 periodically reads out a

bi t mapped i magehewt COGN 70perivelicafpveads putabiterappeachienage weifiee d thmge i nt o
a signal sequence for display on the LCD 180, and outputs to the LCD 180.
The si gnaVR$dduéhceomesrththeckitmapped image injo lndignakseqience foudispiay eme

Nat i onal Tel evision Standards Comnttee (NTSC) or the Phase Alternating

Li ne ( PALIheokCBnl &} iagidreutpytsdadhed-CD 180. The LCD 180 is based on the

standard, and the LCDC 170 conpliant with the standard | ted d
instal l ed. [006%8 3'9@8!/3%@1@%9%@@! eorBiRA-Witls 8/ -rpi\éw ﬁt}aﬁéée ?euc%l"eﬂ%%]%asi c

cwi £ chi ngRatepasielesioh i fdardS T gnmutEs i siikes R e Sl AR 4oun
state of HIAALASRH 888t T ggers the CPU 120 in the fagi tity
ol BT, Lerelf EERL 180 ¥ Gadhfe e iock, SN 000 YREBmATaRO! he
the standard is selected and installed.
[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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ICOFig. 10 is a flowhart illustrating the operation of the CPU 120.

The CPU 120 has already witten the basic screen i nage draw ng conmand 132
for creating the basic screen image into the flash ROM 130. This is ensured
because screen inage switching occurs without fail at the tine of power-on.
25When the state of the button switch 110 is changed, the CPU 120 wites

the di f f egpgReeartisinithe bario@sded 4hatie drawimg cagnmankiat@R; cingowtifesra of t he
screen imge into the RAM 140 in accordance with the application program
131. bitBizbped imagk\of thébagicaguhéen engje dta 3ioe Ve WM t he basic screen
i mage drawi ng conmand 132 fromthe flash ROM 130, sequentially perforns
drawi ng [HG8dnds in the basic screen inage drawi ng command 132, and wites
a barnapped i mage of the basic_screen imge into the VRAM 160. [0068] Fig.

11 is a flow chgrfi1is adlow eharhflushating ieoperation affee grapie engtgi mD-150.
160, A ¢ e hernt 8 saeniRaplson ABgDng:cRsRt PR EBlchdelc. | <
the bi ¢ maRting seiend il B MteE pSIGERbIRRRha iR (b BREVRAMEC,

i mge of i@g operation screen inmage is created in the VRAM 160. [0069]
The LCDC " periodically reads out the bitmapped i mage fromthe VRAM

LoD, DT/ AR SHRSRACRR i kb Na o fgfeds ool o
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 GUl 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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[ 0070] Thus, the operation screen inmage 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 equi pnent renote controller 100
according to Enbodinent 1 includes the graphic engine 150 in addition to
the CPU 120, and the graphic engine 150 reads out a drawi ng conmand stored
in a nonvgoa)l e nenory (the flash ROM 130) and draws a screen inmage.
25That is, processing for drawing a bitrmapped inage with a GU is separated
fromthe CPU llathedadiliyssqepmenteznble edndrafienpAd @acentfing ta Embatimeati 1o0f t he
CPU 120. As a result, as conpared with a case in which a screen image
is drawn the €RY ZUandtheoraphieengines]SGoperatein Patalel dr awi ng speed can be
i ncreased. [0072] In the facility equipnent renote controller 100
according to Enbadpialhtbyicaysiag Mfi-b"é%éot"ﬁ@egﬂ%ﬁﬁ?'@ SSHRFEMENAGR operat e

w0 820! i oo bl SRONE Bl e Bl b
same scr BiPdnaYoaan be shrorshboEBR P ERe L Gk RS HasbEHm e "
Accor di ngé@egtp:‘eg@?@%awgw&qﬁgg’rr%igfenhgm% f£3) 120 does not need to be

used for ocessing, a can be used for execution of

10programs, | %Qn%co'ﬂégwgm alltfbﬂtllﬁlgta I8 rbddurcS BB "lQU‘Ho%sQRﬁHe@H'tSrbelggU

according to utton swtch 110 1s disposed and the

120 det er gidieforidi@caioh 8FEILADrotadsin@®farid€adBbiudRdSwr brbcutith &y neasuring a
vol tage input into the pod thereof. 15As a result, the CPU 120 can

dey@r m nepmgiré:,hspf the basic screen image and the operation screen inage is
di spl ayed and can reduce power consunption by setting a sleep node when the
user does[oogB]operate the facility equipnent renote controller 100. [0074]
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 controller 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 image to be displayed and the nunber of
drawi ng commands required for the difference bitmpped inage 701 is al so
snal l er than that required for the screen image. Accordingly, as conpared
with a case in which drawi ng commands required for display of an entire

i mge are wri tihehe fadikty 2Guien&AMehddte dontiodept8@ iasterding teBnidimaanm,
capacity in the facility equi pnment renote controller 100. [0075] In
the faci|bityapped poeen imagesarestenedl indhe MiRAMCH dedigates! tordiawingnt 1,

bi t mapped screen images are stored in the VRAM 160 dedicated to draw ng
processi mgocessingThus, by di sposing the VRALv1160 and the RAM 140, the

frequency of occurrence of a conflict het n th raphi ¢_engi ne 150 and
]Ehe CPU 120 ovTérNSaém%oqscmsH@¥W&§Bén\&eﬁiﬁ£ﬁ@bg4&[‘68§éﬁq ney ojfI n the
acility equi pnent renot ontroller 10Q .accordi t ! drawi n
g(r) Ressi e ncefd ?@"fﬁd @eQéE%@ﬁa'iﬂ?ﬁ&@gmﬁj?%Q g\%ndﬁgggfr%gg‘s@so i %Véa "t or °
creating an ration [ i are separately perforned and the

operatio %“tﬁségﬁ?l??rﬁa@q igtgﬁig?@g@%‘; adding a difference i mage to the basic
screen i 2@@26] As a result, an operation screen inmage drawi ng speed can
be incre " Furthernore, the required capacity of the RAM 140 can be

reduced. | 007%1&@%@%§H§mm3nt remote! dbndned 0B Rlccdrdihd o EMbotRBent il es a
di fference drawing co nd 1nto the RAM 140 and t he graphic engi ne 150

writes a gialyfify pRERssIRERr icféa?tirfg@ bYRBNCEE6h image eptidirasing\ptdresbiag for
di fference draw ng command. I n Enbodi nent 2 of the present invention, the

ﬂ?td) %/égmcﬁrggtlﬂg‘» ah oiutifideseren inmmgeaerstparatedspetiernded Baddhe eperatips i nt o
screen image is created by adding a difference image to the basic screen image.
As a result, 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 configurations are substantially the sane as those described in
Enbodi merpoz9] but a screen inage drawi ng operation according to Enbodi ment
2 is different fromthat according to Enbodinent 1. Difference points

bet ween EnbodiFignt3isla od ¢hast illustratimparscyeele ioagd doawwgdwocesn079]

Fig. 13 is a flowchart illustrating a screen inmage draw ng proces

accor di nqaccordingddiErebhodiment 2s c reeereendg@ogr daing prasassdramsiers @ééo( 1) to
(6) will be described belowwith reference to Fig. 13. 5[0080] (D)

Li ke i n Hebwdl hesteseribed befgwwitpgeiprenes te fig-plasi c screen i mage drawi ng
command 132 into the flash ROM 130. (2) The graphic engine 150
reatds outlOPRRI basi c screen i mge drawi ng conmand 132 fromthe flash ROM 130

t the ti f i X it i i it i f th
st o scr aen (A EACTR BT ANN O EF3 2D Witeh e BaBlg IRBRR fmbBI> O Lhe
the butt i . t bit d
e ot b Ehmtehay 132 ittBng BshIEOM 280,03 S50 Thhas ot oery o o
i 0 / . : _ , "

D par P oot R ThERAGR SheR 150Re50E bRERRIKLGL SR HRRle radfiRg 21 on
i nversi Oncd}ﬁm%ha#éz)ﬁoﬁﬂthfefwa_ Jhi ROMPRED it 1RE Emeeabsdreeminage \dalvhikand as

to generate a difference Iinage. The col or inversion conputation is

cofyerti ngriid Hpitdiappbd i9lage ofthe basicwmeenimage yntoctheVRARY 1@Xanpl e,
converting a white dot into a black dot, [0083]

[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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(5) The CPU 120 wites the generated difference inmage into the VRAM 160.
(6) The LCDC 170 periodically reads out a bitmapped i mage fromthe 25VRAM
160 and di spl ays the bitnmapped i mage on the LCD 180. [0084] A screen
i mage drawi ng process according to Enmbodi nent 2 has been descri bed.
A difference i mage generation process perforned by the CPU 120 is descri bed
in the applica difierpmnaginaage génematiadyancess perfepeed bydhe iGN TPR€s CPU 120
performnms the above-descri bed process in accordance with the application
program dgsepi®sH in the applicatiescpriogeamalitivie, advancedor apetifiegtiangui PreeePU enot e
controller 100 accordi ng to Enbodi nent 2, the VRAM 160 and the CPU 120 are
connect ed!2bpederns thrabeye-tdrecidbet PrASsS At @seardagces, willhHie aprlication120
draws the operation screen imge, the 10CPU 120 can directly wite a
di fferend®OB{fe into the VRAM 160 without witing a difference draw ng

nd |ah8 he RAM 140, As a result, the required capacity of the RAM 140
car? be rd [0086] In the facility equi pment renote controller 100

accordi ng o I0adL 080l &0 Ay S P B BB R o o
generat e o S BHBQL A 2414 ViU R VIRORRI 008 conpagients

times andyddieoREPBRithesaHaBgs 0f the RAM 140 can be therefore reduced.
[ 0087] In the tacility equipment renpte controller 100 according to

\E/QR’Z?S || mi&gg | 2, AdtoréiRYylafefithe TPy 190 desvsithel distaROs ecidBtUitnady, ehé he
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.
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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 equipnment renote controller 100 according to Enbodi ment 2,
the CPU 120 generates a difference image by perform ng col or inversion
conput ati on. Using this nmethod, it is possible to prevent the

di f f er ence i malgsingrtbiv Mathiod itikgosainde tmpmaveas the differenmd ynageafvom mage.

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

conf i gur ahavingthe sankacelot aa sheurventi diawminagehe f1ash ROM 130 from out of
the facil IQﬁé equi pnment renote controller 100 and a screen inage draw ng
operati on[Q¥8%g this configuration will be described. Qther configurations
are the sane as those described in Enbodinents 1 and 2. 10The fol |l ow ng
description wi FMb9gdimaakSon the basis of the confi guration according to

theScont1 gur at ParmepekRese fﬁe&ﬁ%&%nﬁiswpnﬁonefbfs%&@tnflﬁﬁﬁa%%ﬁﬁ@ﬂ;ﬁ%ﬁ%*ﬁi onal
bl ock_di age atpel, i ulegddy g{gaﬁ%'o%womweefm Ui baccor di ng

to Enbodi [Ty equipment rerm I er

Tao1. [ oogRrkE ERN a5 FELAFETs ViR By e {%‘?“nmp”

el ectricahbescribed. Other configurations are the same as those described in
Embodiments 1 and 2.
10 The following description will be made 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
16 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 terminal 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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20connected to a reading/witing port of the flash ROM 130. By externally
connecting a flash ROMwiting apparatus 1501 to the facility equi pnent
remote 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 ROMwiting apparatus 1501 may be a dedicated witing apparatus or a

gener al - pyo®eshgatppdahlROMIEadNsy/ariting $emaihak dApLitasrd thiedde8¢ screen | n
Enmbodi ment 3, a user externally wites the basic screen inage draw ng
command lipRageticavrihg cohasandRMBR IS 0ised fohdratving bf apasiusgrentmaghot e
controller 100 using the flash ROMreading/witing term nal 1401, and the
basi ¢ scri@94] mrage drawi ng command 132 is used for draw ng of a basic

i . [0 ig. i fl h il i f
caustng tha T 1SN Rt AgochARg e ping 18 Praeass o wausad theiesEREEC: con
i mge draw ng command 1185 into.the BI ash ROM 130. The ﬁr 0CESS iggl des
steds (1)WiiHng appariusipP1 i Wite the BASICATFEN ERa9e ARWINg Gargmang 1325095

1A . t fl,ash it 0 | ash 10ROM
Fnd ngs viPfa Mgt Reu 15050 Thur bhebs M R Bhs T @ L RS b et

renote controller . (g2 e flash ROM witing apparatus 1501
wites th%e%chble? \g@?g%fﬁrelnncggtg %éa\:!-\ng'ng command 132 for drawi ng a basic

screen ig[%@§5lnto the flash ROM 130. [ 0096] (3)An initial address of
t he basic screen i mage drawi ng comand 132 is described in the application

e ha & s VA @R on e IS IRARROM i bR vl g e 100
10 ROM reading/writing terminal 1401 before switching on the facility equipment
remote controller 100.
(2) The flash ROM writing apparatus 1501 writes the basic screen image
drawing command 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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The CPU 120 refers to the above-described table so as to acquire the
20initial address of the basic screen i mage drawi ng command when drawi ng a
basic screen image and wites the initial address into a register (not
illustrated) in the graphic engine 150. Wen the basic screen imge draw ng
command is not witten in the flash ROM 130, |i ke in other enbodi nents, the
basi c scr gengiaprgeengiasi 159 eansand andslinhitergememand dthendrawtieg phecessi t t en
into the flash ROM 25130. [0097] 4) The graphic engi ne 150

sequent i akehgsexecut es drawi ng commands starting fromthe address
represented by a newly witten register value. Wien the graphic engine 150
reads out [G0Hd| i miter conmand, the drawi ng process ends. [00981 Thus,

t he basic screen image drawi ng command 132 is witt fromthe flash ROM
writing appar af Dys. 156 Pasig eREN Pags sihawingicersmand fg%lsl ‘f"%e'é QbHEnt

Si nBo. t neNRPA MO SR e d E%Pe%%%&%rf’ﬂci%i@%ﬂ’“eﬁ@%h?‘%%qaﬁﬁ%%’ni?L ity
. ; . . 1ty

Can e w I9TRIF Frite)lEhd OP s enr s SR e IR PTRErRMAB0T 20" e

2 soroen o <pl LR DSIBCD s Cpi Shrritut 15DLE bRRoseq outyids tfe Ay [, °7

screen, t f TBES i i i dl 182
Enbodi man? a§$ﬁv$§géﬁog@§%gM 160%59?#35(&%{%%3ng%%@?ﬁ&éwinigkceorgwg n15di sposed

on the saggppeswager A6 theassh chglbﬂ}ﬁ ifedvadcetdidodAHelCPUd 2GRt the Wites a

difference 1mage into the VRAM 160. In this case, since the RAM 140

dogg not pamfy EQuineEst rehtdicoheoiectotiisastartgdcommand 141, the required
capacity of the M 140 can be reduced. [0100] 20Enbodi nent 4 In
Enbodi ment 4 oAstawespltesreatscresmedisplayedsbefbra tiie CPb12bisstartedr 86n i mages
are set, the basic screen inmage drawi ng conmands 132 for the basic screen
i mges ar examiple, enstaritup streen| thehbFvseE®n imagesoan bRidigplavethg t he basic
screen imagoes is perfornmed by switching anong the basic screen inmage

99]
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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25drawi ng conmmands 132. Since other configurations and ot her
operations are the sane as those described in Enbodinents 1 to 3, different
points will be mainly described below. [0101] A screen inage

drawi ng processing of the facility equipnment renote controller 100 will be
described in the followng steps (1) to (4) will be described using the
conf i gur at i on AleseehbedgerdrEwiradprosessiBigasf the facilityEqiprient eradiged t hat
simlar operations can be perfornmed for the configurations described in

ot her 5endudiaifent! 80 Wild bejescribed irf e frlowingisiep o (4)iwig bepescaibed 1501
wites the basic screen inmage drawi ng commands 132 for a plurality of basic
screen i reieg therconfigusation daswitned BoEMrodiment 3 pean e’é?rBP%r allt isyadsiedqr awi ng

commands for a basic screen imge 1", 10"a pluraglity, of draw ng.conmands
for a badhat sigrilas®pefipnscan b%xpﬁﬁef'a?ét@r%‘ﬁ Wﬁ%‘%ﬁ%ﬁﬁ@ﬁd? O ¢asi ¢
screen ima'%e 3 and so on are arranged in this order at addresses in the
f1 ash ROMMBEdINGAGeen t he basic screen i mage drawi ng conmands 132, a

delimter (1‘8gﬂand is inserted. [0103] 15(2) In the application program 131,
the initilfl dresses of these basic screen image drawi ng comands in the

o e 30 (31 P RSHIERTM WP ¥PRAEES 130h 3RS the bELRNCUE Inagde | 2N

ROMwiting a leat ap eterm ne ddr ess

in the f 'cﬁ?%fﬁ%’b%%ndso‘iﬂ}or?é)ér@éaeﬂ?%f EBblcl2PedifiRaged Mitd ke Habh kRomen

swi t chi ng basi c screen | 0 anot her basic™screen i mge, acquires

the initipp adgr@astivb, tABIRARY Of SEARRIY cirBeRINDEEVH Abaeiyeaadn kdadgear, t he
ot her basic screen inmage, and wites the initial address into a register

(ng i 11 ugtplaiie) of draiWieg soaphasdsfigiaieasio8crdedilintdge?3( 4a plimalityr @fphi ¢
engi ne 150 sequentially executes drawi ng commands in the basic screen inage
drawi ng cdrawimglcstandridsgfof adrasimsadendsmges}’; apdraoeon bye arrasgeg imthist en
regi ster value. \Wen the graphic engine 150 reads out a delimter conmand,
t he proceawdeeatiaddiessesjn the flash ROM 130. Between the basic screen image
drawing commands 132, a delimiter command is inserted.
[0103]
15 (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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Thus, according to Embodinment 4, the CPU 120 can switch between display
screen images only by rewiting a value in the register in the graphic
engine 150. As a result, atinme required for screen inmage swi tching can be
mar kedl'y reduced. [0107] When the configurations described in

Enbodi ments 1 and 2 are enployed, the CPU 120 wites the basic screen inmge
drawi ng conmmanktus] 32comingipBntiadimeot 4, heu@BUi 130 oan isadlich batween i nages
one by one into a flash FROV and stores vvriti_n(% destjination addresses in
the RAM Idisplay scheen Irkagesionly tnsleveiting neke i the resistadiindhe 9BRINC ¢ he

present invention, a detail exanple of the application program 131 wll b
descri becendm@db0e oS @Rt ariimareqyirrd iodr?ép%s“ ihase Slﬂf@@ﬁgb@!‘ P& " ©

Enbodi ments 1 to 4, 15[ 0109] Fig. 16 is a diagramillustrating an
exenpl ar ynatkasdy (RGO { he application program 131 and the basic screen

irr?_e dr_a[ﬁl 88 command 132 stored in the flash ROM 130. The
appticati ﬂ ]fogr am 131 includes a facility equi pnment comruni cati on

20 i ¥ . A
Those pr ogr ansViPa e shfiodtthp HeBEhies i FAMRCEHL PEB PR SiBloyeq,
scr een | A% B2 RISl 2clebrihaRREliabiry EbfirAaes 18ddr ess from the

addresses of these prograns. sequent to the draw ng command 205, a

del i m t erc GAMEHMIIPH 4 DluMiity[SFbaskbEGEEA ImBles lord by bite @tiai Pf@SH ROM
comuni cat1 on program 1601 st}oleci fies an opergti on fo): comuni cating with

facility gsuspresvriing cetnatiomadakaises in o Rl 140 afthehikef aci ity
equi pnent. The status information of facility equipnent is, for exanple, a
curg ent getOBpnperature or the state of a power supply.
Embodiment 5
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 a 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 information is transferred to operations specified by the GU program
1603 via the RAM 140 or the like. Aresult of a user's operation is
simlarly transferred to operations specified by the facility equi pnent
comuni cati on program 1601 via the RAM 140 or the |iKke. Al t hough
every programis executed by the CPU 120, operations are perfornmed as if

i nf or mati on wdihe infanstionrie transfateshtpepesietines sppaifiedtbythe] @Wi pogram  The
nmoni toring program 1602 specifies an operation for nonitoring the exchange
of i nf or r@030viatlee AW 10eor thei liket y Actpsiu il @t USRS HoPe@eN s Sprisdam 101601
and the GUI program 1603 and determ ni ng whet her,_ error infor mai.i on is

exchangedransferred {p,epasatings goesieolbihefactity seviREENGENPYRICEIPY equi prent
cxanl e, PORERB08 01 L1e IR S4DEHHCIkBY cdet or mi ned address. fn the RAM

the moni tori nVBRHERAEIBBES AR ST SRR EFAR P PR PRSI T es' an
o112)  BEHAREER] inBhRail R i ted ehas TR, Bl o T g 2

screen i TB9#1 200n the basis of information transferred fromthe facility
equi pnent cor]'rruni cation program 1601 and a result of a user's operation.

[0113]  The th_hsﬁﬁg)prdgrahﬂ%bzggeaiﬁé@%ﬁadperbﬂoﬁw:e:h@nitomgthms
i ncluded in the application program 131 together so as to solve the problem

of the refxehange of hifotpaiiembbiveanthefddigyrequipment! contimooibiationtprégraas
illustrated in Fig, 16, the facility equipnment conmmunication program 1601
and t he Qd01pang trenGLE@3ognaen dBA8exhdadetarminime nhetueh erserinfernitionds exchange
of information is perfornmed via only a nenory buffer. As a result,
t hese prochapgedn be separately devel oped by different devel opers and
devel opnment efficiency can be therefore inproved, [0114] I n
Enbodi ment 5, Ttheeexabgngerfipiermatien hehvear hefadliy eqpisPgnbuf fer in
accordance with the nonitoring progra 02. aresult,.it is
possi bl e Q%"WP@(F@HP"&EOQW%EQBE@ ﬁhﬁe%bipff&f@m 6@%@5&%@%%@%’@ &%rd and
Iegglr gxgnze%greg%%%s& qr)lz éri %bbéé’d 8{ a%resz (L:r-tte\r'\r"r%‘|rneec1’J Didrest i ﬂ?e hﬁﬁ\h L|'4E))/
16 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 result 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 information is performed via only a memory

buffer.
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Ref erence Signs List 10[0115] 100 facility equi pnment renote controller 110
button switch 120 CPU 130 flash ROM 15131 application program 132 basic
screen image drawi ng conmand 140 RAM 141 difference draw ng conmand 150

gr aphi ¢ engi ne 20160 VRAM 170 LCDC 180 LCD 201 i ndivi dual draw ng command
202 drawi ng el ement 25203 start position 204 end position

10

15

20

25

As a result, these programs can be separately developed by different
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
transferred and improve the operational reliability of a software unit in the facility
equipment remote controller 100.

Reference Signs List
[0115]

100 facility equipment remote controller

110 button switch

120 CPU

130 flash ROM

131 application program

132 Dbasic 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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205 drawi ng conmand 206 delimter command 301 line drawing circuit 302 dot
drawing circuit 303 circle drawing circuit 304 character draw ng circuit
1601 facility equi prment conmuni cation program 1602 nonitoring program 1603
QU program 501 basic screen i mage 601 operation screen inmage 701
di fference i mage 101401 flash ROMreading/witing termnal 1501 flash ROM
witing appar @802 doLAradnpdirguih 11 An operation termnal for
renotely operating an el ectronic apparatus conprising: a processing
unit confi gur &0 o cireleodremyng ehionihi cate with said el ectronic apparatus in
accordance with an operation specified by a program
304 character drawing circuit
1601 facility equipment communication program
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 nenory on which said processing unit perforns witing or reading of data;
a nonvol atile nenory configured to store a basic screen image draw ng
command for drawing a basic screen inage that is displayed under a state
before said operation termnal is operated, part of the basic screen inmage
being rewitten while said operation termnal is operated, a draw ng
processor configured to create a bitdpppsl | mege of said basic screen image
in accordance with said basic screen inmage draw ng conmand; and a di spl ay
uni t cof@lagurigd to display said bitmapped i nage on a screen; and an

operation button configured to acce a pressing-down operation and out put
a signal ind Eé%ﬂerﬁ@t'%%m}h@ﬁirf% 'i%%?t%fh?n‘é?%?ﬁng an‘elecifC ppRafafitg sai d

si gnal b&qipﬁgih'png that said operation button has been pressed down, said
processing unit outputs a drawi ng comrand for drawi ng an operation screen

i mage that ia pdosgdsinyednivkeohiigwendo spmotely contreumicatal witls sbiel elgctopaicat ed.
[Caim 2%) . The @ger ation term pal of Fl @Wﬁ% wherein said processing
uni t w APRRALYS | 3Reordanas WER anRRsLa e RPRg R RFO9KA'8: sai d nonvol ati | e
menory when gghémeResAWHIHh E8IdRrBabsdifg SWit iiePREMSWwritlHd & @ading of data; The
operation termnal 'of Claiml1, further conprising an operation button

confi gured ta naovelstileamemayioegfigd@aniosiercad bepicaticouipage draviggal

i cat PRSI L BRE vers ot BiRdE ey AR EEE W BE et R
processs#ig dpeirhtion idremndl islopé ritédosart bbtbeNghsie Bomea ifrigeticing Rgwatten

di fference between an operation screen inmage that is displayed while said
oper at | WRile spid ergrafian ¢grarinalds opematedi d basic screen i mage into said

e ro APPSR Aeh ARt a LR
i mge ofcreahdmigeiic ascor@nce witfesaid diadicis@eengnpye ceswmy carackanduandai d
Sai d i 11 or o P ALITACOTER 08P GH~ b SRIHI5EaPofa G2 OB 2 TH1BSEI W cr con
RS i o SRR ARG . St ASEcL A BB U1 ([ o
di spl ayeutphy assigrbl didigating tnait bpetatioer wineraini d vi deo nenory is connected to
said draw nqupc{norceecselsv%g ggi% signal indicating that said operation button 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 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.

[Claim 3]

The operation terminal of Claim 1, 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 has
been pressed down, said processing unit writes a difference drawing command for
drawing a difference between an operation screen image that is displayed while said

operation terminal is operated and said basic screen image into said memory, and
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said display unit, and wherein said draw ng processor wites the
created bitnmpped i nage of the screen image into said video nenory, [Claim

5] 10The operation termnal of Caim1l1 or 2, further conprising: a
vi deo nenory configured to store a bitmpped i nage of a screen inmge
di spl ayed by said display unit; and an operation button configured to

accept a pregsbisn e j i HoTe! i t
operati on, 1@@1‘3@? gi n sg?%&b??gge%@%iw%%gﬁg?gg rGtha Wcl)ﬁlg%?@mpﬁcg@?i ng
uni t, ssaaid mawiatile prevceysord creating dihvel bitimsyplpay itnaige, of 2aid2Basic screennher ei n
said drawi n rocessor reads out said basic_screen inage draw conmmand
from salePgR A draWiB0 REGRSPor Erads a4t $91d T Ras SrPvRd Foranaad e as ¢
screen | j i i i i kd j i mge
ot o sal B e e B e ot o
screen bitmgppdd awagg of saitelpasic steesaintigeonvol atil e nenory when said
operation termnal is switched on, and, upon receiving said signal

i ndi cating that operation button has been pressed down, creates a bitnapped
i mge of a difference between said basic screen i nage and sai d operation
screen imge and wites said created 10bitmapped i mage into said video
menory. [C ai m 6] The operation termnal of Claimb5, wherein, upon

receiving said signal indicating that said operation button is been pressed
down, said processing unit
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reads out the bitrmapped inmage witten in said video nenory, creates a
15bi t mapped i mage of a difference between said bitmapped i mage and said
operation screen inmage, and wites said created bitnmapped i mage into said
video menory. [Claim7] The operation termnal of any one of Clains 1 to 6,
further conprising a 20termnal used to wite said basic screen inage

drawi ng conmand i nto said nonvolatile nenory from outside of said operation
terninal , [Claim 4lyherein, when said operation termnal is switched on, in

th wh i d basi ! i dr aw. h | ready b

wi tEon i n SarUIRBNaR P HENGH Y Qo 8 iAo oL Bogb PO RPERrea o

bi t d,i f icd 25basi ' ' e wth said basi
scrcon | ndte AU TR By SR TE AR g BREREREIRE o1 "2y one
of d ai ”P‘dilsélg &d bv.said dis Y@pﬁﬁi{ n said nonvolatile nmenory stores each of

sai d basi ¢ REVEen’i nage 2w ng commands corresponding to a plurality of

saigl basic scraghe B8 iddo er?ﬁ&&%%oﬁﬁé’étééfié%aid’@r%ﬁ/ﬁﬁ@ggl QoP¥hd chi ng

sai d basic screen Images to ot her “basic screen 51 nages, processi ng
uni t notiddigdisAa@uditaaMdng processor of a stored address of said basic
screen i mage drawi ng conmand corresponding to a screen inage after

swi t chi ng, andvherein said drafiigeprocessst wirit@eithg cpsated $stenappaidmaget ofhed
basi c screen i mage drawi ng conmand fromthe address and creates a bitnapped
i mage of smedn image into said video memory.
[Claim 5]
10 The operation terminal of Claim 1 or 2, further comprising:
a video memory configured to store a bitmapped image of a screen image
displayed by said display unit; and
an operation button configured to accept a pressing-down operation and
output a signal indicating that operation,

15 wherein said video memory is connected to said processing unit, said

drawing processor, and said display unit,

20

25
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10basic screen imge after switching. [Caim9] The operation termnal of
any one of Clains Ito 8, wherein said nonvolatile nenory stores a

comuni cati on program speci fying an operation perfornmed when said
processing unit renotely 15conmunicates with said el ectroni c apparatus and
a drawi ng program specifying an operation perfornmed when said processing
unit outputs a screen imge drawing command at different addresses

respectively, WitRIEH) ?ﬁigarﬂwﬂ}go%@é@ﬁ%{ r_@ﬁF’? quéﬁﬁldeki’%/s"_ééﬁ'i‘?@ﬁi IBE9€Es with said

§'o§frhr3i°2; S S T AR R o B T TR e
W th. th ti cif ] id.d i . Claim 10

S LN ST IR R L MR

a nonitor; ’ ' AV an operation perfornmed when said processing
R EF A0 GRS

unit checks ere I's intorrect data in said nmenory, wher ein

! . ! ; prect aats ( O E Lh
sai gl process”cbﬂ?c%’rgw%%{/m' Sée%‘?ﬁsimﬁwltéébgldmégcﬂe'%narﬁfé@;%gﬁa%d’“t the

operati on spe ne o comuni cat1 on program-and said draw ng

program g&safan@duhtossaid rdalslatilcomerddrd WIRIFPEididheraaH &aRGeal\d sWitéh&d
operation specified by the other, and checks whether incorrect data has

been wri tégrand)upodatdeiBiRiEaid isiyrat aiickmeethet bpeidtionpetodtiaybedreci fied by
said nonitoring program
pressed down, creates a bitmapped image of a difference between said basic
screen image and said operation screen image and writes said created
10 bitmapped image into said video memory.
[Claim 6]
The operation terminal of Claim 5, 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 7]
The operation terminal of any one of Claims 1 to 6, 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 8]

The operation terminal of any one of Claims 1 to 7,
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5[ ai m 11] A screen image display nmethod of displaying a screen
image on a display unit in an operation termnal for renotely operating an
el ectroni c apparatus, conprising: a first step of generating a basic screen
i mge drawi ng conmand that 10draws a basic screen i nage displayed before
said operation termnal is operated; a second step of generating a draw ng
command for drawi ng an operation screen inmage that is displayed while said
operation ter YHILIN saidnonypladile mempry $tarespash fisaig PAYCECHIMARI | nage
of said basic screen riﬁgge i n accordancF \A@th said;ajl basi c_scr.een i mage

drawi ng cURMEMHCOTRA PERRANINGE BPIUAEY Al §5IGPFE REISFEIMads§lof sai d
operation,screen ,jnmage _in accordance with said drawi ng command for draw ng
t he oper a‘!'ﬁ%’r?“gé‘?’gé%%leﬁage and witing the sanme over the bitmapped i mage of

said basic scrggholimaen hikaliny 13k GRIDS RENARMJRgHHL S SaRER0d Of
aim 11, erein, in said second Step, a difference draw ng conmand
¢ q ;- difs _ 284 dobAginc . | . (i
sgiseegaymnlag isébé@ﬁ{errsg%%sd{?&gng vvﬁ@?éeigﬁ, H?gvslaqg %o&rbtﬁ s? gp, eg%jiqtrr na[)geldon

i mge of dh@idbhbRIRAcen Pﬁéd@@l‘hv@ﬁ@%rﬁéﬁd €ofetpERdihgRaa s’t{?é'eﬁﬁhgge
operation screen image is created in accordance with Said difference
draw ng caferadich@itl angl witten over the bitmapped i mage of said basic
screen imge. [Caim 13]

wherein said drawing processor reads out said basic screen image

drawing command from the address and creates a bitmapped image of said
10 basic screen image after switching.
[Claim 9]
The operation terminal of any one of Claims 1 to 8,
wherein said nonvolatile memory stores a communication program
specifying an operation performed when said processing unit remotely

155 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 10]
The operation terminal of Claim 9,

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 one of said communication program and said drawing
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A screen inmage display nethod of displaying a screen inmage on a display
unit in an operation termnal for renotely operating an electronic
apparatus, conprising: a first step of generating a basic screen inmage
drawi ng conmand that draws a basic screen i nage displayed before said
operation termnal is operated: a second step of creating a bitmapped
i mge of said basic screen imagfe inagfcordanc;e wth said _gg i C screen i mge
drawi ng JYRAEHD; reads outgajdhdala TeeraSait merayiin gcaoKsiancgpy ﬁ'lerﬁb%raﬁ@na

O e PSP 15 0 LImpBec LTsasyof ook Paskor SCL S LRaTANd 2 |
hi d i { SR heasg BBV opflten mesiiRe il oRRafy basi o
screen i MRge . m.

5 [Claim 11]

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

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 12]

20 The screen image display method of Claim 11,

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 13]
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10

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 between 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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