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multimedia applicafions is the transmission of images. An imagg comprises a two- -

dimensional signal that represents the relative luminances of objects in a scene. A -

scene may comprise, for exampie, a photograph, a video image, an X-ray image, or

a radar image for a weather forecast. Two imperiant parameters are the quality and

the intelligibility of the image resuiting from the transmission of the image data.

A typical image consists of a matrix of §12 x 512 pixels. For uncolored
images, each pixel is described by a gray level and uses 8 bits of memory to store
this information. The result is that the entire image occupies approximately 2 Mbits
of mem@w. For a colored image, each pixel uses 24 bits and results in a image
occupying approximately 6 Mbits of memory. Thus, a fuli-detail c@ﬁm; image usuaily
requires a lot of memiory, bandwidth, and power consumption.

As a natural’result of advances in technology, attention is being gﬁveﬁ to the
transmission éf multimedia signals via radio frequency communication. In the near

future, this communication vehicle will become an important part of the service



T
occupyi ng approximately 6 Mits of nenory. Thus, a full-detail color i,mage.
usual |y requires a lot of nenory, bandw dtih, and power consunption.
As a nat wgls8®388ul t of advances in technol ogy, attention iECHES§IH6ven to
the transm ssion of nultinmedia signals via radio frequency conmuni cation.

in the . L . ; ) "wh _ ;
n the neadiirehtbnts or FAYie W%@M@ﬁ@ﬂbﬁ sysirns. ME0EFer Dnlik® Wifelnk

part of the service . o .

B e B g R S
tend to be spectrally limted. In addition, service costs, in terns of air
time cha@@@@ﬂa$%ﬂ‘\’$¢§g ﬁpsss@ameﬂynﬁp@ra@rtfmarchaﬁges.c@m gmf{;canﬁud’ugh@stmnhg
occupy large quantities of device nenory and the transm ssion of inmage

signal s ¢ateurgert or resgren disuglly d:cmmgt Bavge‘mammés, of tdevies anRMoNy i dfd the
I O

expensive to transmt inages via ra requency systens such.-as nobile

cel l ul ar | r h e nast if hig "
Cesol ut T ESRA W aqd 'SRRakC MU SEBOMSREOREIARE WAT' Bl | AL THuch, it
needed whereby the air tine necessary to trans% - mages via radio

{ r equenEARE MIeAXPIRSVI 4P AN ImagefMa FAGIP fTeRUANGYoSYEIEmS Sugh Bser

The present invention relates to a nethod for.transmtting nultiresolution
mobile cellular radic networks. These resources need not be wasted if high

resoiution image ﬁansmﬁssian is not réquﬁwed. Therefore, a system is needed
_whereby the air time necessary to transmit images via radio frequency systems can
be minimized in order to minimize costs to the user. |
SUMMARY OF THE INVENTION

The present invention relates to a methcdl for trénsmittirng muftiresolution
image data via wireless devices in a radio frequancy cammun&;ation system.

This method uses waveiet techniques to decompose an image and store the
image as discrete information blocks in an image storage uni-i. The information
blocks include a base image, represénﬁng the lowest resolution of the image, and
one or more image details which, when added to the bése image, provide increasing
levels of resolution. The maximum number of levels of resclution into which the
image is desomposed may be determined by the resolution limits of the image
storage unit or by artificial fimitation on the image storage unit by tﬁe transmitting
party.

After estabﬂisfhmg a communication channel, the base image is transmitted to
the image display unit. The image display unit inﬂudes means for incrementing the

resclution of the image by sending image data requests to the image storage unit.
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resolution is that only the level of resolution necessary to provide the agreed quality

and intelligibllity of the image is transmitted. For example, images such as
handwritten notes may only reguire én intermediate or low level of image resolution
to be intelligible. Bandwidth, power and transmission fime are saved by transmitting i
a lower resolution. Images such as signatures or fingerprints may require high
resolution to be effective for the purposes of the party receiving the communication.
in such cases, the receiving party can request higher levels of resolution.

The required leve! of resolution can be determined by either party to the
communication or by the resclution ﬁmﬁﬁts of the communication devices.
Representative appnﬁcatﬁons of this concept include transmission of images from
hand«heﬁd celluiar radio devices or from laptop computers connected via an interface
to a hand-held cellular radio devices. Therefore, it can be seen that the main
advantage of this method will be to minimize air fime and assocﬁate& costs of radio
frequency communication while allowing the usars of the devices to determine the

optimal level of resdlution necessary to suit their needs.
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Figure 4 is a flow diagram Hllustrating the operation of the image storage unit
of the present invention.
Figure 5 is a flow diagram illusirating the operation of the émafge display unit

of the present inverition.

DETAILED DESCRIPTION OF THE INVENTION

Referring now to the drawings, Figure 1 shows the multiresolution
transmission system, indicated generally by the numeral 10. The basic elements of
the multiresolution transmission system 10 are an image storage unit generally
numbered as 20, an image 'dishkay unit generally numbered. as 40, and a
communications media 70 providing a communications fink between the image
storage unit 20 and the image dispiay unit 40.

Figure 2 shows the image storage unit in greater detail. The image storage
unit 20 comprises an image input device 22, a main memory 24, an ﬁn;gage processor
28, a transmitter module 28, a receiver module 30, and a counter module 32. The

. purpose of the imége storage unit 20 is to decompose an image and store the
decompesed image in discrete information blocks. An image is input into the main

memory 24 via an image ' ~ut device 22. An image input device 22 may include, for
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Figure .l is a general block diagramof the system configuration necessary
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by the present invention. gure 4 is a flowdiagramillustrating
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Figure 5is a flowdiagramillustrating the operation of the imge display

unit of stvedoiretirnindinyReinon 24. The image may be ddebipddedts
THE | NVENTI ON Referrldgg now t o thég dra\is\lﬁ ngs, Figure 1 sﬁ?&aﬁ*@ @

To.  The: e MBvsldriBERbemieg by bk ByrBidal Hobe MRBHAaN stBfuRsToSire
an i mage storage unit enerallk/ nunbéred as 20, an mge%e di splay unit
gener al | {Metpge e wak- hosecsitifechin #he 6fsand dhe oreparey not degsaribed

comuni cations |ink between the image storage unit 20 and the image

~di spl ay UmeréindOFor a more Kdetailet! @xplbnation bf wavedst Rchhrges! Bk S5, %‘ﬂ%@éﬁe%
detail. The |mage storage unit 20 conprises an inmage | nput device

JDecaing BatlibR Phe WilelBPREbFedSitafion SERR ¢

Transactions on Patiern Analysis and Machine [ntelligence, voﬂ,"ﬂ‘ﬁ, no. 7, pp. 674-

683 {July, 1988}, which is incorporated herein by reference.

The transmitter module 28 is used to transmit the image data to a remotely
jocated image disglay unit 40. Incoming requests for additional image details are
directed through thé receiver module 30. The main memory 24 is then ordered to
transmit the requested data. The counter module 32 is also updated to maintain
count of the number of transmitted information blocks. in practice, the image
storage unit 20 may aiso be able to transmit additional image details without first
receiving an image data request from the image display unit 40. This would be
accomplished by a separate resolution control device incorporated into the image
storage unit 20. in such instances, the user of the image storage unit 20 could
transmit additional image detalls in response to a verbal request from the user of the
image display unit 40. Confrol codes in the image data would then néﬁfy the display
unit 40 of the nature of the incoming data.

The d@spﬂay*umﬁ 40, shown in Figure 3, comprises a receiver module 42, a
switch 44, a main memory 46, an auxiliary memory 48, an image processor 50, a

display 52, a resoclution control device 54, a timer 58, a counter module 58, a
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Theory tescrided beime) ulrn gensralpshe Reighwios base imbge Widitkeled to ﬁhe main
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i ncor por at e h%?ev? E?]ér%g spé’h?yerégrd{@@na%ﬁage de.?%% %e]%ﬂ ﬁﬁ é%gl %%e@i%%@yused
to transmit the inage data to a renptel | ocat ed i mage display unit 40.

| nconi n§'& E¥iedite ther augiaty memory e Tae: sontents ef b@&?ﬁlﬁ BHRiN IMemgry e
recei ver nodule 30. The main nenory 24 is then ordered.to..transm.t the

r equest and dhe cauxiliarycmenhary 48 dirk ecdinbined dbys thel itaigedpioeesdonBoi 1 forRiatl of
the nunber of transmitted information blocks. In practice, the inmage
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without fir

then stored in the main memory 48 and directed to the dsspi&y 52

The resolution control device 54 is used to increment the resolution of the
image. The resolufion control device 54 may, for example, comprise a push~b'uﬂuna'
Pushing the button 54 causes an image data refq}uest to be sehﬁ via tﬁe transmitter
m@duﬂe 80 and the switch 44 to be set accordingly for routing of the incoming data.
The counter module 58 keeps a count of the number of image data requests sent.
The timer 56 is used to delay the transmission of the image data request so that
multiple presses of the button 54 can be accumulated and sent as a single request.
The reset device 62 is used to reset the counter module 58 and to send a reset
signal to the image storage unit 20.

The communications media 70 illustrated in Figure 1 comprises the means by
which the image storage unit 20 communicates with ﬁhe_ image éﬁspﬂay unit 40.
While the means of communication is not unique to the present invention, it may
comprise such méthods as wﬁreﬂiné, radio frequency, infrared, or microwave.
Subclasses o the means of mmmmitﬁm may be any channels which are

dedicated for specific roles in the communication between the image storége unit 20
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regeiving an image data request fromthe inmage display unit 40. This would
be acco Ilshed by a separat,e resolution control device ingg into
t he i mage HP-2ge unit 20. In such instances, the user of W@é}z&‘
storage unit 20 could transmt additional image details in response to a
verbal regddhe ifrage tisplaysanit 40. tthdheipresentdiieghtion, unradid GreqUanty cheans! of
in the image data would then notify the display wunit 40 of the nature of
the i ncophbRen teon is assurkB@. di splay unit 40, shown in Figure 3, conprises

a receiver nodule 42, a swtch 44, a main rrermry 46, an auxiliary rrermry
48, an i nmage oces S [ e ontr ol dev a
timer 56, g cddbge %&[ﬁ@m@smg @ys?é’m gf the pre%%lny ﬁn\ﬁemﬁn an umage rgt
WD 98/ 03008 ‘ PCT/ U897/ 11976-

transmi t decompeses BSNgafior exampla, wavelet technigues) intoaa baseaimage tSdang a he
I mage storage unit 20 is received at the receiver nodule 42.. The switch 44

directs &bfes bmm @aﬁgc%v@g . teétmi@bma?é%@%m @?e%égé'o%taz

menory 48 as wil|l e descri bed bel'ow. In gener al he origi nal of base

dorait s Pechect Buet§ SaBdR. e, MR ke tG/ 2367 By Biel Shstint 2 e

menory 48. The contents of both the main nmenory 46 and the auxiliary

nenory 4dgnage desails (ad By.. Daecarmgermwgdrwﬁh the basenimageeSeripopravide

i mage. The reconposed inmage, referred to herein as a detail inmage, is
detail images. For example, S, combined with D, would provide a detail image of
one resolution level above the base ﬁmage. Similarly, S@ cambined with D, and D,
would provide a detail image of two resolution levels above the base image.
F@@Bdwﬁng this coné@pt,.sm combined with D,, D,,...and D, would provide a detail
image with the highest available level of resolution corresponding to the maximum
original level of decomposition.

The image data stored in the image storage unit 20 is transmitted as discrete
information blocks to the image display unit 40. When an image data request is
received from the image display unﬁt_ 40, the image storage unit,20 responds by
sending the requested level of image data. Usually, only the base image is
transmitted in response to the initial image data request. This image is most often
an order of magnitude smaller than the original image. The initial image, however,
may also comprise the base image and one or more details. in such case the base
image and the dataeﬂs are combined at the image storage unit 20 prior to
transmission.

if more detail is required, the recipient can send additional image data

requests (in real time) for more details. For each additional image data request, the
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then stored in the main nenory 48 and directed to the display 52. .

The resolution control device 54 is used to increnent the resol uti on of the
i mage. Thave ea@soeR i on control device 54 may, for exanple, cBRpAISEHILRT6
push-button. PUShI ng the button 54 causes an inmage data request to be sent
via the th@?é@ﬁéﬁage uniP 20! respEnde By isanding 46 nféfmbtion biceK cantamin mt%we&pr

routing of the incomng data. The counter nodul e 58 keeps a count of the
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button 54 can be accurrul ated and sent ,as a single request. The reset
devi ce 6Milhs the bpse, imags w%aemuhww%w@e%deﬁa% feceimd fa ingeve the
signal to the imge storage unit 20. The conmuni cations nedia 70

i |l ust r atesblitiot-iod the inagempii aasequest feransitipe image details isregeeised tothe
unit 20 communi cates with the inmage display unit 40. Wile the nmeans of

conmuni ¢ ' ( ' i i ch
et nods. LRGP S1Fr uHi AU Lol IR bR f h?}?@%“ﬁﬁ% ookg BrtafirRE
to the neans of co |cat %%@rr% be any.channel s ) re dedi cat ed for
speci fi ctenexst ey @ Wf@@? ferug Qtt ¢ dgacedisplay unit
WD 98/ 03008

PCT/ US97401 bEforenbelr fesagbintd phity e pradious mma@ doe fiethter Mverebsenthed
radi o frequency neans of

resolution. -

Note that the user of the image storage unit 20 may be able to designhate

~ specific image d@spﬂay units 40 which would be able to receive multiresolution image
data. - In practice, an example of this “ﬁmpased limitation in a radiotelephone
communication system would be where the user of the image storage unit 20
| programs certain authorized telephone numbers into the device. As a result, only
callers from those specific telephone numbers with image display units 40 would
have full multiresolution image data reception capability. Callers from numbers other
than those specifically authorized by the user of the image storage unit 20 would
receive either no image data or image data at a preset leve! of resolution. Thus, the
blocking of all image data transmission would comprise a security feature to prevent
recemﬁ@h. of images by unauthorized parties. The transmission of only the
marginally usable base ﬁmaée to unauthorized numbers may also .have a similar
security effect. However, transmission of any higher level of resolution, such as the
base image combirled with a number of image detalls, may be set by the user of the
image storags unit 20 in order to limit air time required for transmission. The user of

the image storage unit 20 may determine that an intermediate level of resolution is
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wavel et tec |ques into a base image S[err] and a series of imge details

ovar 15 il tbreripig beRenPro SodpaHEE LR DL eI y T Are, s

| mge storage unit 20. The image details Derr], Derr], D[err] can be
r econbi nedbptichhwiilhes sistdsoth im gee Spewnity ana iprtbeiam&miwm bf bm@amm:pmwer and
exanple, S[err] conbi ned W|th Dlerr] would provide a detail image of one

Hezelrijtlog%e” @chﬁ ow Wge&}fﬁgﬁgé%ﬂ S[err] conbined with

| mage of two resolution |evels
above the base FoI ept onbi ned ,
Sorrl .. and dﬁl"%%ﬂ opﬁ‘eﬁeeﬂ hiE S Crerdbah bt i Hads shiuge it 22
avail abl e | evel of resolution corresponding to the maxi mum original |evel

of - deconpasidimage display unitie arsessiovdniregreatardiptalh Dhwingrthgeoalt ioitiationueach
20 is transmtted as discrete information blocks to the inmge d| splay unit

40. Wen @%ﬂg’"ﬁ tHe! 8o htidrs e%ﬁﬁﬁéﬂ’(é‘éj theCmitiae B@@g%fdir oﬁ' ”t& 8o
ra

the image’s ge uni t responds sendlng the requested | mage

ot al i FEEREY, FUERGER Se 1 S ARy SEmoLbe sRER.P SREBIERG Bﬁeﬁp%&sm%e

smal l er than the original inmage. The initial i rrage however may al so

conpri se févelmisesoiutign iarindicatedoby functiomebiack 76 (Figunech) tadhe tm@e)smeage

i mage and the details are conbined at the image storage unit 20 prior to
unit 20 and function biock 81 (Figure 5) for the image display unit 40. Typicafly, this
level would be preset in both the image storage unit 20 and the image display unit
40 by the respective user. If the level specified by each parly is different, the
minimum of the two values would be the limiting initial parameter.

in addition to semhg a minimum level of resoiution, the transmitting party may

also be able .te specify the maximum level of resolution available to the receiving
party. The maximum level of resclution set by the transmitting party may be less
than the resoclution of the- original image when initially input into the system. For
instance, the image may have originally been decomposed into a base image and
seven additional image details. The transmitting party could limit the maximum
available resolution to four additional image details. Accordingly, the recsiving party
would only be able to receive a maximum resolution of the base ﬁnage with four
addifional image details, not the full resolution of the original image. This feature is

useful where the tfénsmiwng party bears the cost of the communication and seeks

to limit the air time required for the image transmission.
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transm ssi on. If nmore detail is required, the recipient can send
addi tional imge data requests (in real tinme) for nore details. For -
each addi W@ age data request, the WO 98/ 03008 FPCIUSI1IST6

PCT/ US97/ 11976 1image storage unit 20 responds by sending an infornmation

bl ock cont ai niAftgr t tise neihimiiey devell dfmegsoldtitnai hasAtbese establistilics plimageni t
40, the imge details are reconbined wth the base inage and any previous

i mage de@%@ér@ﬁsﬁg A M’me@n@% gﬁgé ata é(gé %@n@ﬁrgh@ @mé : digg)ﬂéy unit

request e | nage i's recelved by t mage & ge’ unit

20, the rr aqndi ng punber of .jnformti.on bl ocks cont ai ni t he nex
Covel o ofOtiang I slapgs i 20ivie caedicated Farvgl Shiel g Such 85 e
unit 40 before being reconmbined with the previous imge to further

i ncr easefashassosiabtéditdonirol channel NBACCGH R DT tthe siowr assodiated cantrok thanmest
unit 20 may be able to designate specific inmage display units- 40 which

woul d be(SRGEH)O NSIRhYE sl BbdibaREQYdH P BhEARGIEDCUR il bé DR/AFIdriRe iMBge

exanpl e of this inposed Iimtation in a radiotel ephone commnication
R R e g R
callers fromthose specific telephone nunbers with i mage display..units 40 ..
woul d  such a dedicated control channel DCC is if a conversation was also in progress
during the tfansmﬁsséoﬁ of the imaging sequenice.
Referring now to Figure 4, the operation of the image storage unit 20 is
shown. When an image data request is received by .&he image storage unit 20
{decision block 77), the image storage unit 20 transmits the requested number of
information blocks to the image display unit 40. (function block 80) As géﬁéféﬁiy
indicated by function block 78, when the first image data .fequest is received, the
image slorage unit 20 transmits an information block containing the base image.
Thereafier, the image storage unit 20 transmits an information biock containing the
next level of image detail in response 'ts each image data request. If a request for
multiple information blocks is received, the image storage unit 20 either combines
the muitiple details into a single information block or combines the requested
number of b&gcks in a sequential string corresponding to the increasing leve! of detail
over the base image (function biock 78). As indicated by function bﬁock 79, each
time a request for Image data is received, the counter modide 32 increments the

count to ensure that the number of information blocks does not exceed the

maximum levels of detail available for that image.

0



have full multiresolution image data reception capability. Callers from

*nunber s g}é}gg,% b§an those specifically authorized by the usgfraoderiiesi mage
storage unit 3(? woul d receive either no inage data or imge data at a

t | | qf | uti Thus, th bl qcki ng...of, .al | i, t \
[ anarm sei on (UET @ToBiTsSble M bAF peppdreaintan P dbe e tapRy LA,
| mges by unaut hori zed parties. The transm ssion of only the marginally

usabl e bieereaeijogtparty mah eithet sendize resetwignaisio thevimaps storage usit@0r ot v
effect. However, transm ssion of any higher |evel of resolution, such as

the baserinifde wenéal el dd? sigiil Thakals il dRe Feb&ving pary a@%aﬁsﬁeégu%e

user of ‘the imge storage unit 20 in order to limt air tinme require r

transm sgi , : he | t ni . I Ne. that an™
| ntor modr Rog eV IR §RnsBled MigkBrR B RORIGaIE ol s ASK B bl e

PCT/ US97/ 11976 all that the receivi n'% kgarty needs and woul d transmit only
that | evillagersiaragernit 28i dn thprevant\alithe Jeceipt of & fesed signal Searnrtheyimage i n
the optim zation of bandw dth, power and transm ssion tine paraneters of

| mage t reisplalySnio%0 (decision bRedie N}, Beneouriar Mdtile $24isaide? as! Mlicated by
operations of the inmage storage unit 20 and inmage display unit 40 are

Communi duPEER Hedf bR and Wl iiflap Harispbl ipBphS petfRS, THE edel Sghaflis

transmtted, such as Slerr] or Serr] apnd Dierr], etc, The step of

est abl i WW@C?W%W%t paEips Maty thesuinifate thestranemissiasd ob another imege,

bl ock 76 (Figure 4) for the i mge storage
without E’eesgabﬁﬁshﬁng the line of communication, if there is ancther image to be
transmitted. Otherwise, if the cawis terminated (decision bﬂock 83), the counter
medule 32 is reset (function block 84) and the calf ends.

Referring now to Figure 5, the operation of the image display unit 40 is

shown. The image transmission process begins when the image display unit 40
sends an image data request to the image storage unit 20 (decision block 92). if the
image data request is the first such request, decision block 93 answered to the
affirmative sets the routing switch 44 to main memory 46 data routing (function block
84). The counter module 58 is also incremented to take count of the number of
information blocks fequesﬁéd (function block 88). After the image display unit 40
receives the requested image data from the image storage unit 20 (functicn block
96), the image data is directed by switch 44 into either the main meu;nory 48 or the
auxiliary mem@@ 48. For the initial transmission, the switch 44 is set to route the

data to the main miemory 46 as shown in function block 7. The main memory 46

also serves as the storage site for the recomposed image. From there, the data is

¥



unit 20 and function bl ock 91 (Figure 5) for the inmage display unit 40.
Typically, - this- level would be preset in both the imge storage unit 20
and the iwagsoddspl ay unit 40 by the respective user. |f (BEE/WISTRN76
specified by each party is different, the mninmumof the two val ues would
be the | M il b eals V%=1 : iAR0 Il TUm -
b@éés%&d.%f&hﬁ@%gé%bﬁésm 50, restofed ﬁmdﬂigt el tﬁﬁe@ﬁy 48 a%d”iﬂﬁg

| evel of "resoluti ransmtting party nay also be a to'specl

t he maxi num LLevel of resalution .avail.able to.the,receivi party. e

i mum (s T3 ihe Sissiy Bovisie 65 TuaPeiadts) ongayed GheapRiadenddh « nan
the resolution of the original image when initially input into the system
For i nstancelf ntdtcsalisfipd with thavresolutipinaftes reneptiodcafolineoinitihii imageaShathe

i mage and seven additional inmage details. The transmtting party could

limit t h@c%ﬁh%wm! ineletisbane! reboRMich by fiéssiCine Rtn 54068 rHfhsk! S
the recei vi Id I I a

Accolrdi _ngly,f © ing party wou onl’y" be able to rgcel-yF maxi mum
fu T T esEm B R sl hrrge addfiehdl EEh VRS Beskhl;  Ararition
transmtting party bears the cost of the comunication and seeks to limt

the air thenutten & (sigcisien binck Sfijeads 4o dnieesevants: the timep584ds artivsted, an
PCT/ US97/ 11976 ~~ After the mnimum ] evel of resolution has been

est abl i sh@?ﬁémieﬁ@asmsgs@ﬁ@iﬁp&éi 1he extent 6f aétvation ofth8 DUIBINAEA 9 nesibtered Byt

fromthe inmage display un ,
- the counter module 58 (function block 100), and the switch 44 is set to route the

. 'ﬁ'nc@m‘mg additional details to the ”am;ﬁﬂéafy_memow 48 (function block 98). After the
 specified fime-out, the timer 56 commands the counter module 58 to send an image
data request to the image storage unit 20 mwespenéng to the increment registered
| 'by the counter module 58. For example,.if the button 54 ?s pressed 2 times,
request for two information blocks is sent via the dedicated control channel DCC.
Simitarly, if the receiving party had activated the button 54 three times, the image
- storage unit 20 would be requested to transmit three information blocks containing
additional image details. |
The transmitied information blocks containing the additional image details are
received by the image display unit 40 (function block 101) and then routed by the
switch 44 to the auxiliary memory 48 {(function block 102). From there, the image
processor 50 combines the image in the main memory 46 with the a&ditionai image
details in the auxiliary memory 48, again using wavelet techniques (functﬁannblock
103). The resultilg detail image is then stored in the main memory 46 (function

block 104) before being routed to the display 52 {function block 88).

ra



40 ,t'o the image storage unit" 20 via a dedi cated control channel DCC such as
0

the fast sociat ed control channel (FACCH) or the slow assW’ trol
channel c*‘ ote that a dedicated control channel DCC nay be ﬁWl zed
for the image _data request since no inmage data is sent. An additional
factor whi ch wiiheipreagss@f instrmeatalli dvoing dhe JeselulivnHithedmageccoatinuesaas
conversation was also in progress during the transm ssion of the imaging
sequence. specified iRetied 'pregeditg pardgraph curdtil theereteWing Partefis LHRisHERIS the
storage unit 20 is shown. Wien an 1 nage data request is received by the

| mage sto _ | t Ch.Sl (o] 7 [ upit 20 .
transmt sﬁ%m% une@%%é g’ﬁ h%%réﬁ%fpgs’l %é%rrg r%ﬁ i(:%%&'bl @@% @gﬁéﬁﬁﬁ e n@ﬁ’g'ﬂﬂ”%
unit 40. (function bl o%f 80). g{en&r ally jndicated by function block 78,
when the fupder gh aa\f%@@zﬂst@' & sectivied PeRy malade sopstigineshiby fue
transmts an information bl ock containing the base image. Thereafter, the
i mage st oreswution fimd0of tranimage storage funit®d oo byt aktifictalt Bhitathe iMthe Made
| evel of image detail in response to each inmage data request. |If a request

for nmult] | ' Skl | : |,ma cage,,unit 20
ei t her co%%éir%%% %@%ﬂ’t ﬁgﬁ%@%@&%?pé%ﬁ%ﬁgmg %Fg [ Wo@r@%nﬂ% Iigum
conbi nes._t he reqt#e%;e% nunber of bI,ock% in a sequential stri n%_ .
cor r esponBHRWE! HitGrialls ray deneoneiained Py a Paramelsrdn thecinpags: displee unit 40
(function block 78). As indicated by function block 79, each tine a
request fahighhtigitsthecameunt of iadeitiorh detailsthet may beesifililianecaslnicyueited
count to ensure that the nunber of information bl ocks does not exceed the

- by multiple activations of the button 54.

When the receiving party has procured the desired image, that party may
either terminate the communication (decision bicck 108) or reset the image display
unit 40 to receive another image {decision biock 105}: Even if the receiving party
chooses to reset the image display unit 40, the communication may still be
terminated (decision block 108). Resetting of the image display unit 40 ends the
image transmission sequence for a particular image and may be accomplished by
either of two means: (1) activation of the reset device 62 by the receiving party or {2)
by the receiving party activating the button 54 more tﬁrﬁes than the maximum
number of details that could be simultaneously requested. If an image transmission
sequence for a particular image is temmmed by any of these three methods, the
counter module 58 is reset {function blocks 106 and 108) and a signéﬂ is transmitted -
to the image storage unit 20 (function blocks 107 and 110) in order to reset the
counter module 32,

The described method for transmitting multiresolution image data illustrates

the increased leve! of efficiency which may be realized by enabling the parties to the
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maxi mum | evel s of detail available for that image. WO 98/ 03008

PCT/ US97/ 11976 After an acceptable i mage has been transmitted to
t he i nagewoisspseg unit 40, ~ the receiving party nay eitherPGEHEp7THIMSSet .
signal to the imge storage unit 20 or termnate the call. A reset signal

i ndi cat egofhinitdiorn ¢8 detbifineatie) ohimaptdvidl icttedbilion fdiBired when images
previously-transmtted image and is now ready to recelve a new | hage om

from  hortrgafifali TR il EER o AP Bt pBtl i Pl a2

I's reset as |ndicated by function block 82 and the inmage transm ssion
process @pléMige the raselytionef aagh inage transmifed incampuitidmags sequense: t Thys,may

then initiate the transm ssion of another inage, wi t hout reestablishing
the |i nethis nesthodnwooskd mssull ih sibrificantly fastehtransmigdon of magek,f aspatiklip
Q herwise, if the call is term nated .(decision block 83), the counter

nodul e i L 0%z - : eferring
now 1o AreghEselavel BrfGedliion 8ot quld ol Paor EBBas, Therelprbopfen,c
i mage transm ssion.process begins whepn the jnmage djsplay unit 40 sends an

| mage dMRPIESLIREI FOaNERCH SIETBUBICAanS dhis PBthorbwould setrderinomasel het he
I mge data request is the first such request, decision block 93 answered to

(Fncti o Drock 64 PTG Count or oot o B8 e o ey a S PanEithno
count  of rebiGeHEHIS pdiver consumption, and air time. | |
The present invention may, of course, be carried out in other specific ways
than those herein set forth without parting from the spirit and essential character of
the invention. The present embodiments are, therefore, to be considered in all
respects as illustrative and not restriclive, and all changes coming within the

meaning and equivalency range of the appended Claims are intended to be .

embraced therein.
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-_ mmllﬂmr bl ock 95). After the inmage di spl ay
UeS0d NeIINE data fromthe inmage st Qragssedii
(function b ), *thé ikagt data js directed by switch 44 into eltﬁer
the main memory 46 or the auxiliary rrem)r48 For the initial

transm ssion, the switch 44 is set to &b#¥sathe data to the main nenory 46

as shown in functlon bl ock 97. The mai nry 46 al so serves as the

st orage siiliatioCliikted Rconposed i mage. Fromthere, the data is WO

98/ 03008 PCT/ US97/ 11976
processed by tje inage SgQr ' A ' y.6.§%
Phen routed 13 the ”P%iﬂﬁﬁg,@méﬁsm@ Thtre ik Frabe W0 WigwiBes,
(function, bl ock, 98) | f not satisfied th the resol ution after

recept i orf@Hicesin ?ﬁ?@pﬁ%% cgmmunicatiop systarp; GOMETsNg: theriops Ar case

the resolution by pressing the button 54 the nunber of times .corresponding

to the nunber of add}ti odatorpisitg the dnagdeints ad badet ivage @ndobnet b more
button 54 (decision block 92) leads to three events: the timer 56 is
activated, an |ncrenentiﬁ5ééﬁﬁmﬁ fding to the extent of activation of the
button 54 is registered % he cotnter nodule 58 (function block 100), and

the switch 44 is set to route mcomgq(g addifional details to the
auxi liary nmenory 480} f unstarig P&@@Ws ¥Mage Maan gpage starageiunitout , the

timer 56 commands the counter nodule 58 to send an inage data request to
the image storage ugjt 2&ransmittingdheibuse imadge fiom thetntagecgiosage amit to an

_image display unit;

d) storing the image in said image display unit;

e) transmitting additional Emagé data requests to the image storage
unit;

) transmitting additional image details from tﬁe image storage unit
to the image dispiay unit in response to said additional ﬁmage
data requests; and

g) recombining the additional image details with the base image at
the image display unit.

2. The method of claim 1 wherein the base image is stored in a main
memory in said ﬁmage dispiay unit.

3. The method according to claim 2 wherein said mmége details are
stored in an auxiliary memoty in said image display unit prior to being combined with

said base image.



- T

by the counter nodul ME I f the button 54 is pressed 2 tdnes,
a request for t wo |mﬂmmulﬁm Is sent via the dedicated control
channel D@@9o8/@0el | arf y ¢ i + the teceiving party had acti vat BEVUTEYHI¢ on 54
t hree tlrres the i mge storage unit 20 would be requested to transmt

three informatj on bl pfkSme Fich dfim F e bn FRdfe WRbEedsor in the imﬁ?é

transmtted in ormatlon bl ocks contal ning the additional i nage detail

e S kYo ok i s i

there, the im processor 50 conbines the image in the main nmenory 46
with the ﬁdﬁ&ﬁﬁ suitentdetalidmaigesinithe mraingqogmionar y merory 48, again using
wavel et techni ques (function block 103). The resulting detail image is
then stored igthe nphd BRI of Cldifrt dCivherein theGlaae n l@aidnmahemmdww&ed
to the display 52 (function bl ock 98).. WO 98/ 03008

PCT/ US97/ ess of increnentally tuning the resolution
of the i ré%ééggﬁtq%ﬁ&ﬂsqgﬁ%gg:&f ied in the precedi ng paragraph until the
receiving party is satisfied or the_ maxi mum nunber detail s has been

reached. Not e &urt het e Haethod asaRrdins, tontiala, (Whﬁfgﬁrhlm% sieni ohatrpasmitting e

receiving party may be constrained by the resolution limt of the inmage
storage uniditidRaldmane datevequests eomprises sehding ﬂlmmmﬁeﬂmg data request for

multiple image details.

7.  The method according to claim 8 wherein the step of transmitting
additional image details includes transmitting multiple image details in response to a
multiple image dats request. | )

8. - The method according to claim 7 whersin the step of transmitting
muliiple image details includes combining said multiple iﬁage ‘details prior o
transmission to said image display unit.

8. The method according to claim 7 wherein the step of transmitting
multiple image details includes transmifting said image details as a string of discrete -
information blocks.

10. The method according to claim 1 including the step of storing at said
image storage unit a count of the tota! number of information blocks transmitted to
said image display unit.

11. The method according fo claim 10 wherein the step of transmitting .
sald image details includes determining the total number of information biocks
previously transmitted to thé image display unit, transmitting the next image detall,

and incrementing said total count,

e



I Mm}“EﬂMIWIHMLansm tting party. In addition, the
maxi mum  nunber  of  d @i _ strained by a paranet epciisbRfishérage
di spl ay uWQABHEhi ¢h I5i nits®t he dmount of additional details that may be

si mul taneously requested by nmultiple activations of the button 54.
When the recefl@ing pditey niethof ascording ttaclaiss ilr whersiadbe image dala jequgsts
either termnate the communi cation (decision block 108) or reset the inage

di spl ay hg{até%gﬁm@m?agém& @hiti mage (deci sion bl ock 105). Even if the
receiving party chooses to reset the image display unit 40, the

conmmuni cati on_gay st il . DAk £1. Syl eTeit [rale®
the inmage di saggy un#ﬁ%@’g&%é. gﬁﬁ%‘é‘gﬁﬁ? Ztn@ﬁ?%h?s’m“é@%?ﬁﬁéﬁ? !nﬁ'ﬂ tnﬁé
particul ar i mage and ma){ be accor‘rEIished b@' either of two neans: (1)
-activat i &he evaiaiiereselutignevals @ thg page sirape U party or (2) by the
receiving party activating the button 54 nore tines than the .maxi num
nunber of detgils t hgthecmetitodacsoming telaimnmyfurthes dstledingl thestep mi dimiting
transm ssion sequence for a particular inage is term nated by any of these
" three nethods,. - ' KeHe ocks 106 and
109) and&%egi%a%%@mlys&%%@rﬁw ﬁpgg?ﬁétél?agéagﬁoragéd)uﬁ% 20 (function
bl ocks 107 and 110) in-.order to reset, the counter ,nodule 32. The,
descri bed net ABd f or A metbadder F@namitting & Eee PeiWREE animage siemas wait

the increased |level of efficiency which may be realized by enabling the
parti es wadidivimage display unit, comprising: 13

a) decomposing an image into discrete information blocks
including a basé image and one or more image details;

b)  storing said information blocks in said image storage unit;

c§ sending a first image data request to said image storage unit;

d) - transmitting an information block contaﬁnfng said base image
from said image storage unit to said image display unit in
response to said first image _data request; |

e) displaying said base image at said image display unit;

B sending one or more additional image data requests fo said
image storage unit; |

g) transmitting additional information blocks containing image
details from said image storage unit to said image display unit in

response o said additional image data requests;

17



:'X\bomsgrﬁﬁ]?gg?on to &mm lmllu"n“m mal | evel of resolution rgc-ur{ 3537%2276
I mages WBMBuni*catedt The I nt*eractive nature of this Rer WP

pernmts the parties to optimze the resolution of each inmage transmtted

in a nulti-imge $gquersommbihingsat sdidimage divplayonit gakd-imdge @étaﬂs%tﬁ sgigntly
faster transm ssion of i|imges, especial I y if the highest |evel of

| ut t
o radi o Trequency comire nuighnd R -?@ﬁﬁ OB reck, PICRUKTT

ef ficiency of image communicati ducin r requi rements
bandwi dth” requirement émaﬂﬁ\/\gfsﬁ@%#mﬁtpg‘? diiea (ﬁ e t@@@“ image ofThigher
present invention nmay, of course, be carried out in other specific ways

t han t hose herein set fresmﬂtltinhlﬂhmmthqommim image; @ne spirit and essenti al
character of the invention. The present enbodi nents are, therefore, to be

considered in allp res ﬂé}({i@% thé'n‘éﬂ%&taiﬁ‘{nﬁa &t iQid fwﬁ%%é Hﬁpﬁﬁugn nd all

changes coning w t hin t ni'ng and equi v ency ran )pended
d d b d WD 98/ 03008
pc'?'} E’gg?} ill ‘%en edThg mgﬁhod atr calgi%n 1 i[neea!'em the base | a@@gp,\;g stored in a main

memory in said mage display unit.

17. The method according to claim 16 wherein said image details are
stored in an auxiliary memory in said image display unit prior to being combined with
said base image.

18. - The method of claim 17 wherein an image processor E.n the image
display unit recombines said image details with the image in the main memory and
sfores the resultant detail image in the main memory. |

18. The method of claim 18 wherein the image in said main mémaw is
displayed on a display device.

20, The method according to claim 15 wherein the step of transmitting
additional image data requests comprises sending a multiple image data request for
multiple image details.

21. The methed according to claim 20 wherain the step of transmitting
additional image detalls includes transmitting multiple image details 5;1- response to a
muitiple image data request.

22. Thie method according to claim 24 wherein the step of transmitting
multiple image details includes combining said multiple image details prior to

fransmission to said image display unit.

ig




I\/\hngget Zatcgégglel ummm ' hod for transmtting nultiresolution

4 radio frequency commu stem
conprisin Steps bf:¢ Lt ® a) deconposi ng the%@&%@%ﬁ?y

base image and one or nore . - i mage details;
b) storing 28e dec&”rttmmtwmordmmomtmgeﬁtwhemn tthetstep of transmitting
c) transmtting the base image fromthe image storage unit to an

| mage di gRligelftidge details inc u@es ttaﬁkmtmﬁ@ﬁat@%nggé déﬁ& aé 3 stih ﬁtamg&ete

di splay unit; transm ng addi ti on I mage,
requests, t.o the IEF storage _ unit; f)
transmtﬂ i mge details fromthe inage storage uni t

to the inage dlsplay un|t in response to said additional image
data request s24and The method acgprding doeiainmi 1y incheding thei stepl of stuging at
details with the base i mage at t he i mage .di splay unit.

2. Theaifdiresh shorageiueitia sbestairtnb ot Asfmbsriinofmalion toiid fafiBiited

. menory in said I mage display unit. The nethod accordi ng
o d | oo A0S BRPEBAMIET To el ng 0328? ed wi i LAY EmRrY L
25. The method according ta'ctatm 24 wherein the step of ttansmitttng '
said Image details includes determining the total number of information blocks
pt’e\{tausty transmitted to the.image display unit, and .tt'ansmttttng the next image
detail, and incrementing said total count.
26. A multiresolution image transmission systemn wmprtsmg: '-

a) an image storage unit | having a memory for storing a
decomposed image in information btactts including a base
image and one or more image details which can be sequentially
combined with said base image to create detail images of
increasingly higher resolution:

b} an image display unit including an image display;

¢} communication means linking said image storage unit with said

image display unit;
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SR one: ™ HIMW! il lﬁl!l H | . oCT/ Uso7/ 11976
e

4. M3R¥ of* clai b 3*wheréin an i mge processor inPERESP
di splay unit reconbines said inage details with the |rrage in the rrai n

menory and = storegythe tp8 AV
The net hod of cl a§%4 5\% relﬁn t%gﬁ@ngg%n?lﬁgggé mai n meﬂéfsg@ﬁ) F%yed

on a di splay devi ce. C claim 1 .wher,

the step of transmtti ﬁﬁ’mﬁﬁaﬂ‘ oﬁ?ﬁ?’?‘%@giﬁ@ ﬁég%ﬂ%%%??g%écs%q@l ng
a nultiple inage data request for nultiple jnage details. The
met hod according to cl BNage dﬂﬁ%ﬁ'@ﬂﬂeﬁtﬁéﬂm Brage dataite ﬁaﬁdﬁm@galdtswaw

i mage details includes transmtting multiple inage details in response to a

mul tiple i mage data rejudhcrete units beginningl kitheaitiotass teadenand idhmhg 7
wherein the step of transmtting nultiple inmage details includes conblning

sai d multiple imge dejalleRt thBugh' IS Tiitle® dettiss Ahth WERISsimBLY

-unit.

detall is reached; and
e) image processing means in sald image display unit for
combining said base image with said image details fo create
- detail images of increasingly higher resolution with the addition
of each image detail. |

27. The multiresclution image transmission system.- of claim 26 wﬂ;erein
the Image display unit includes a main memory for storing the base image and any
detail images to be displayed. |

28. The multiresolution image transmission system according to claim 27
wherein said image display unit includes an auxiliary memory for storing said image
details prior to being combined with said base image.

29, The multiresolution image transmission system according to claim 26
wherein said incremental command means comprises a push-button on said image
dispiay unit.

30. Th.e multiresolution transmission system according to claim 29
wherein said ﬁmage display unit further includes a counter for counting the presses

of said push-buttor.



9. .The net hod acCo ﬂ“@”‘ﬂ!ﬂ" ' erein the step of transnitting

mul tiple’inm ewdetall M tting said i mage det ai i ng
of discret SYORREHRat i on Bl ocks” 10. The net hod acc%?gﬁﬁdﬁva%{
claim1 incl ud| ng the step of storing at said inage storage unit a count

of the total nudder of 'Ttté aultveisolutishdnieget tramvemisslosdsyistemsasabriimgae claim 30
di splay unit. ' The nmet hod according to claim 10 wherein the

step of tr 1 , A t

I ?;ﬁ@nﬁ%@oﬁ@@gmﬁsﬁg e S L e
unit, transmttin the ext 8e det? and,,. Pcrerrent g sald total
count . or m ggetapse fomi thé Initia press of sai hudnatiory gsaid

12. The met hod accordl ng-to claim1l wherein the inmage data requests
originate mumarhbemgagpetatwﬁl toycomilt the number 1. times Tthe pesivbutiondsrpliesged
to claim1 further including the step of limting the available resolution

level s at LRk @%@&é&'mﬁﬁe@'%he period frobf said iTifial ?éé@%f i%?eg%!?‘»%utﬁn as

claim11 further 1ncl ud| ng the step of limting the | abi
multiresolution i e* aut hord zed user . A net hod
f or transm‘@?@% éeg Bt W%‘%P*t't%@g&“?@%%age uni t

32, The muitiresolulion image transmission system of claim 31 wherein

said data request means is responsive to said counter to transmit said request for an
additional number of information btncké equal to the value of said counter.

33. - The multiresoiution imagé_ttansmisstcn system according to claim 26
wherein said image slorage unit includes counting means for counting the total
number of information btécks transmitted to said image display unit, said image
storage unit being responsive to an tmage data request to transmit the next

information block.



and an i mge display unit, conprising: a) deconp05|ng an

;i mage |ntordhscrete i nf or mation bl ocks |nclud|ng a base
i mge andW&BWEP%8pre i nage ‘detail s; b) sto
i nformation blocks in said i mage storage unit; c) sending a

first image data request to said inmage storage unit; d) -
transmtting an information bl ock containing said base inage
fromsaid i mage storage unit to said inmage display unit in

response to said first inmage data request e) di spl ayi ng
sai d base image at sai d i mage=ttsptay—tnt=s f) sendi ng one
or nore additional inmage datfa requests to sald i mage
storage unit; g) transnittinp addi tional information bl ocks”
cont ai ni ng i nage ' detail s{fromsaid i nrage storage unit
to said image di splay unit ifn uj>ﬁ response to said
addi ti onal inmage data requedts; LS:EF“
17 VD 98/ 03008 Q;H o=
PCT/ US97/ 11976 :SQ@:D
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h). - conbining at said inmage display unit said inage details with said
base i mage ,‘@Bg&ﬁ%&pr evious imge details received by said ?CWUSDWMQ%

i mge display unit to create a new detail image of higher

resol ution than the previous inage; and ) di spl ayi ng the
new detail inmage at said inmage display unit. 16. - The mthod of
claim15 wherein the base image is stored in a main nenory in said inmage
di splay unit. - - 17. The net hod according to claim 16 wherein said
image details are stored in an auxiliary nenory in said i mage display unit
prior to being conbined wth said base inmage. 18. The met hod of

he image display unit recombines
‘ le main menory and stores the
resul t ant detall in ge in the main nmemgry. 19. The net hod of

cl ai m 18 whekel Yo--rage | fGakHerety IS displayed on a display
devi ce. ! ’cord|,u to cj aim 15 wherein the step of
transmtting addlﬁj nal at a refiests conprises sending a nmultiple

clain117 wherein an i mage processor in

i mage data request ¥ ar ; Higt ai |l 5 21. The net hod
accordi ng tofcghi nﬁﬁg whet ei <1 trdEsnlttlng addi ti onal inmge
etails in response to a

det ai | s incl udes tﬁ@smti' i tipl e%age

3
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nultlple i mage data request. 22. The net hod according to claim?21
wherein th t transmtting mul tiple i mage details includes conbi‘ni‘ng”
said multiple Trmage details prior to transmission to said i nBGEUSYHIIPTey

unit. WO 98/ 03008

PCT/ US97/ 11976 - 23. The met hod according to claim21 wherein the
step of transmtting multiple inmage details includes transmtting said
imge details as a string of discrete information blocks. 24.

The met hod according to claim15 including the step of storing at said

i mage storage unit a count of the total nunber of infornation blocks
transmtted to.said inmge display unit. 25. The met hod accordi ng
to claim24 wherein the step of transmtting said inage details includes
determ ning the total nunber of information blocks previously transmtted

to the image display unit, and transmtting the next inmage detail, and
increnmenting said total count. 26. A multiresol ution inmage
transm ssi on system conpri si ng: : . a) an inmage storage unit
havi ng a nenory for stor-Ag a deconposed i nage in
i nformati on bl ocks Iudlrg bdge % kpage agd one or
nore i nage detail s cJuman be %quen_tj @ulg/ y S
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conblned mnth said base image to create detail inmages of

i néréasf ngl hi gher resol ution; - b) an i mage qj N It

i ncl udi ng e di spl ay; : c) comuni cat i on “nmeans I| i ng
said i mage storage unit with said i mge display unit;
WO 98/ 03008 '

PCT/ US97/ 11976 d) request neans for sending i nage data

requests to said i mage storage unit, said i mage storage
unit being responsive to said — i mge data requests to

send image data to said i mage Adis in discrete units
begi nning with said base i mg
anfrerentally Lh&oughdsald I mage—ek H _ _ -
detail is reached;- - an ‘ i mage processing nmeans in sa

i mage display unit for . combi ning said base inmage with
said imge details to cr (e} EsT, Lt gdg%ég detail imges of

the | ast inmage

i ncreasi ngly higher resol t|<NLEVE of
each image detail. 27 'J*"—- tion |nage transm ssion
system of claim 26 wherein the |nage f-sptay—umit—rrectudes—a—gai n _menory
for storing the base_ inmge and any. X
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detail i nmages to be displayed. 28. The mul tiresol ution i nage .
ctransmssion system according to claim27 wherein said iy s@ﬁﬂg}ay uni t
i ncl ude¥ ek

dUXi | iary nenory for storing said image detal prior to being
conbined with said base inage. 29. The nultiresolutlon I mage
transm ssion systemaccording to claim26 wherein said increnmental conmand
means conpri ses a push-button on said inmage display unit. 30.
The nmultiresolution transm ssion system according to claim?29 wherein said .
i mage display unit further includes a counter for counting the presses of
sai d push-button. _ WO 981103008
L6 <\ The nultiresol uti on & TS,
according tq cl aENDIRLLwher gi n sai d data request nﬁﬁhbmﬂﬂﬁﬂﬁﬁr
el apsed ti nme“eeu ,Qﬁ B for nmeasuring the elapsed tine.f+
initial press of saifd pushi BENDCOUKEERI |, 18Gunt er belngdﬁperatlve to count

Y ﬁwsald data reque,st neans i s

> aln

the nunber of times the pushBEBET BIBNAL pressed & ned tine
period fromsaid initial pless otiygg push- butt %ga?L ai d
el apsed plLiae—couhti-Re , 2 ge

t r ansigess ISERDIYEM@RY of
r esponsi v ERABESENAL o
_res :
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. 8062324
addi ti onal nunber of information blocks equal to the value of sg count@as. cory

38. "~ The nultiresolution i mage transm' ssion system.accordi ng Jai m 26
wherein said ijppee~storage l}@ \REIHAMARS PRSP cREANERASR fOr COURGEETH t he
total nunber ‘ forrratlo cks breasiowiBuesd t o said i mage display unit,
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{87) Abstract

- The present invention relates to & :
method for transmitting multiresolution im- K TER
age dats via wireless devices in & radio fre-
quency c@mmwnﬁmw@m systemn whevein im-
decomposerd inte m of reselu- I & . [} REBOLITION
m'ﬂwnm&gedmzsst i diserste SR COUNTER
i infocmation bioeks in an image storage unit T MOBRE ) | cpumo.
including & base (mege and ome or tmore , -
imege detsils, The bass image represents
+ 1§ the coarsest resolution of the image. Each :
" | imege detall, when sdded to the base - @000 {TTTTvTeC _ RESET DEVICE
age, improves the vesolution of the image.
An image display unit {52) transmils a re-
guest for image dats to the image storage
unit (46). In response 1o the initis] reguest,
' the base image is transmitied to the image
display wnit. If the bese image is insuffi-
clent, the rescintion can be incvensed incre-
o mentslly by sending additions! image data !
requests to transmit additional image dotail, | nEcEver | SwTEN ‘ AR
The sdditionsl image detafll is then transmit- - PROCESSOR
ted to the image display unit and recombined '
> { with the base image to provide & higher level ! =
of resolution 1o the image. _ e yririend
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