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FIELD OF THE ~~YENTWON 
~. 

The present invention re~ate!l to .wireless communication systems and more 

particularly to a method for transmitting multiresolution image data via wireless 

devnces in a radio frequency communication system. 

BACKGRQJJ~D-Of JHI! !IDlEHDQ~ 

Mu!timedia app1ications are becoming an integral part in the design of wireline 

communication systems. These appHcations focus on the transmission of images, · 

dait~. and speech over the same commn,mic~tion channel. A particular concern in 

muiltimedlia applications is the transmission of images. An image comprises a two~ · 

dimensional signa~ that represents the re~atnve k1mimmces of objects in a scene. A 

seen~ may comprise, for example~ a photograph, a vk~eo image1 an X~ray image. or 

a radar ~mage for a weather forecast. Two important parameters are the quality and 

the untemgibmty of the image resulting from the transmjssion of the image data. 

A typical imago oonslsts of a matrix of 512 x 512 pixels.. For uncolored 

nmages. each pixe~ is described by a gray level and 1Jses 8 bits of memory to store 

thi~ information. The result is that the entire smage occupies approx~matefy 2 Mblts 

of memory. For a coiored image, each pixel uses 24 bits and results in a image 

occupying approximately 6 Mbits of memomy. Thus. a fuWkJetail color image usuaHy 

mq~ires ~ lot of memoryt bandwidth~ and power consumption. 

As a natum!~result of advances in technologyD attentkm is being given to the 

transmission of multimedia signals via radio frequency oommunication. ~n the near 

future1 this communication vehicle wm beoome an important part of the service 
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requirem~nts for radio frequency communication systems. However, unlike wtreline 

communk:ation systemso radio frequency systems tend to be spectrally limited. ~n 

additlion. seNice costs. 0n terms of air time charges, are signmcantiy higher for the 

consumer. ~mages usuaUy occupy iatge ' quantities of device ·memory and the 

tnmsmassion of image signals. take a oorresponding~y long time. As such, Jt 

becomes quite expensijve to transmit images via radio frequency systems such as 
.. .. . .. ···-··· -·-·-·-

mcba~e ceilu~ar radio networks. These resources need not be wasted if high 

reoohJtkm image transmission is not required!. Therefore, a system ms needed 

.. whereby the air time necessary to transmit images via radio· frequency systems can 

be milll!m&zed in order to minimize costs to the user. 

The pmsent anvention relates to a method for transmitting muttiresolution 

image dl~ta via wireless devices in a radio frequency communicataon system. 

Thus method uses wavelet techniques to decompose an image and store the 

nmage as discrete information blocks in an image storage unit. The information 

b~ocks lnc~ude a base image, representing the lowest resolution of the image, and 

one Olf' more image details which, when added to the base image, provide increasing 

l~ve~s of msoiution. The maximum number of ieve!s of mso1ution into which the 

Image es decomposed may be determined by the resolution limits of the image 

storage unit or by artificial Hmitation on the image storage unit by the transmitting 

party. 

After estabmi~hing a communication charme~, the base image is transmitted to 

the ~mage dh;play unit. The image display unit indudes me~ns for incmmenting the 

resolution of the image by sending image data requests to the image storage unit. 

~ 
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Addmona[ amage details are then transmitted to the image display unit The 

additional image detail received by the image display unit ns then combined with the 

b~se image, again ush1g wavefet techniques, to create a detail image of higher 

resoiutio:rn. The image display unit may send multiple requests for additiona~ amage 

detai~s. Each time, the additional image detail is combined _with the previous image 

to provide a new detail image of higher resolution. 

One advantage to decomposing the image into incremental levels of 

r~so~ruUon is that only the ~evei of resolution necessa~ to provide the agreed quaiity 

and inteHigibmty of the image is transmitted. For example, images such as 

handwritten notes may only require an Intermediate or low leve~ of image resolution 

to be ~rateiligibie. Bandwidths power and transmiss8on time are saved by transmitting 

a ~ower resoiutnon. Images such as signatures or fingerprints may require high 

reso~utioffi to be effedive for the purposes of the party receiving the communication. 

~n such cases1 the receiving party can request higher leve!s of resolution. 

The required level of resoJutBon can be determined by eJther party to the 

oommunicatitm or by the resolution fimlts of the communication devices. 

Representative appiications of thas concept indude transmission of images from 

!h~md~held cel!ular radio devices or from ma):>top computers connected vfia an interface 

to a hand~held oolmuiar radlo devices. Therefom, It can be seen that the main 

advantage of this method wiH be to minimize air time and associated costs of radio 

frequency oommurdcat~on while aHowing the users of the devices to determine the 

optimal Seve~ of resdiution necessary to suit their needs. 
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JiRJfEE DESCRIPTION OF TtfE DRAWING.I 

Figure 1 is a general b~ock diagram of the system configuration necessary for 

the imp~ementation of the methodoiogy of the present invention. 

Figure 2 is a block diagram of the image storage unit of the system and 

methodo~ogy embodied by the present 5nvention. 

Figure 3 ms a block diagram of the image display unat of the system and 

methodology embodied by the pll'esent invention. 

Fogure 4 is a flow diagram Hh~strating the operation of the image storage unot 

of the pres~nt anvention. 

Figo.Jre 5 is a flow diagram mustrating the operation of the image display un!t 

of the present inverltion . 

. DETAILED. Dl;;SCRM.P.,Tmo~ OF THE JNVENTIO.l! 

Referring now to the drawings, Figura 1 shows the multiresoiution 

transmission system~ indncated generally bythe numeral 10. The basic elements of 

the multimsolution transmissio~ system 1 O are an image storage unit generally 

mambered as 20. a11 image dispiay unit generaUy numbered. as 40, and a 

communmcations media 70 pmviding a communications link between the image 

storage unit 20 and the image display unit 40. 

Figure 2 shows the image storage unit fin greater- d~tait The image storage 

unit 20 comprises an image input devk::e 22, a maun memory 24. an image processor 

260 a transmitter module 28, a receiver moduie 30t and a counter module 32. The 

purpose of the image storage unit 20 is to decompose an Image and store the 

deoomposed image in discrete infonnation bmocks. An image Js input into the main 

memory 24 via an ~mage i· ~ut device 22. An image input devioo 22 may include. for 

'I 



exampie 0 a disk reader. ai acanner, or an electronic drawing pad. The image is then 

d~composed by the image processor 26 into olbscrete infonnatio111 blocks which are 

stored in the main memory 24. The image may be decomposed, for example, by 
. . 

usl:ng wavelet techniques or other pyramidal image decomposition schemes. Such 

method§ are welt0 known to those skilled in the art and therefore are not described 

herein. For a more detailed explanation of wavelet techniques, see S.G. MalJat, A 

Tnmsadm~rns on Pattern Analysis and Machine h1temge11ce, vot 11, no. 7, pp. 674~ 

693 (Juiy, 1989). which is incorporated herein by reference. 

The transmitter module 28 is used to transmit the image data to a remote~y 

~ooated image disJ.iiay aJnit 40. Incoming requests for additional image details are 

direded through the receiver module 30. The main memory 24 is then ordered to 

transmit the requested data. The counter module 32 is also updated to maintain 

oount of the number of transmitted information blocks. in practice, the image 

storage unit 20 may also be able to transmit additional image details without first 

recaivnng an image daita request from the mmage display unat 40.. This would be 

accomplished by a separate resolution contro~ device incorporated into the image 

storage unit 20. In such instances, the user of the image storage unit. 20 oou!d 

transmit addltuona~ image detaU!s in response to a verbal request from the user of the 

nmage dfspiay unit 40. Control codes in the image data wourd then notify the display 

unit 40 of the nature of the incoming data. 

The disph:::cy 1unit 40, shown in Figure 35 comprises a receiver module 42, a 

swttch 44. a main memo~ 46, an auxmary memory 48, an image processor 50. a 

display 52, a resolution control device 54, a timer 561 a counter mod~.de 58, a 

s 
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tmrosmitter module 60 0 and a reset device: 62. Image data transmitted by the image 

storage unit 20 is received at the receiver module 42. The switch 44 directs the 

image data received to the mairo memory 46 or the auxiliary memory 48 as wm be . . 

de~cribed below. In general. the origiAal or base !mage is .. directed to the main 

memory 46 whereas any additional image details requested by the receiving party 

am roaJted to the auxmamy memory 48. The contents of both the main memory 46 

~md the auxiliary memory 48 are combined lby the ~mage processor 50 to form a 

reoomposed Image. The recomposed image, referred to herein as a detail image, is · 

then stored in the main memory 48. and directed to the display 52. 
The re~oluth:m contra~ device 54 is used to increment the resolution of the 

!moige. Th~ resolufion contr~ device 54 may, for example, oomprlse a push-button. 

Pushmng the bUJtton 54 causes an image data requiest to be sent via the transmitter 

modu~e 60 and the switch 44 to be set acc0rdlngly for routing of the incoming data. 

The cm.mter module 58 keeps a count of the number of image data requests sent. 

The tmmer 56 @s used to delay the transmission of the ~mage data request so that 

mump~e presses of the button 54 can be accumulated and sent as a single mquest. 

Tho reset devioo 62 is ·used to reset the counter module 58 and to send a reset 

slgna~ to the image storage unit 20. 

Tho communications media 70 mustrated in Figure 1 comprises the means by 

whmch the mmage storage unit 20 communicates with the image display unit 40. 

VVhi~e the means of communication is not un~que to the present invent~on, it may 

comprise such methods as wimline, radio frequency. irdraredo or microwave. 

Subclasses to the means of communication may be any channels which are 

dedicated for specific mies in the communication between the image storage unit 20 

b 
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and the fmage dfsp~ay unit 40. In tlhe present invention. a radio frequency means of 

· communication [s assumed. 

To use the transmission system of the present mnvention, an image Sis first 

deoomposed using, for. example. waveiet techniques into a base image S0 and a 

series of inmge details D,, 0 2, ... D°'. Both the base ~ma~e Sc and the image detai~s 

D~. D:l!,o··D~ are stor~d in the main memory 24 of the amage storage unit 20. The 

im~ge detaiis 0 1, D:i····Dn can be recombined with the base image S0 to provide 

demi[ im~ges, For example. S0 combined with D, wou~d provide a detai~ image of 

one resoiution ievel above the base image. Similarly~ s, combined with D, and 0 2 

would provide a detail image of two resolution ieveJs above the base image. 

Following thns conooptD. s~ combined with D~. D:h···and Oil wou~d provide a detail 

image with the highest available level of resolution corresponding ·to the maximum 

olfigina1 level of deoompcsition. 

The lmage 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 as 

mc~uvod from the image display unit 40, the image storage unit ,20 responds by 

sendgng the reqnJested ~vet of image data. Usuany. on[y the base image is 

transmitted In response to the initia~ image dam request. This image is most often 

an order of magnmtude sma~ler than the original image. The initial image, however& 

may also oomprise the base nmage and one or more details. ~n such case, the base 

image and the details are combined at the image storage unit 20 prior to 

transmission. 

If more detaii is required. the recipient can send additional image data 

requests (in mal time) for more details. For each additional image data request. the 

1 
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image storage unit 20 responds by sending an ~nformation block containing the next 

level of image detait At the Image display unit 40, the irriage details are recombaneol 

wm1 the base image and any previous image details received to improve the 

resolutiorn of the image. If a request fctr multiple image details is received by the 

image storage unit 20, the corresponding number of information blocks containing 

the next leveis of image detai~ are transmitted sequentially to the image display unit 

40 before being recombined with the previous image to further increase the 

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

specofic omage display units 40 which wouJd be abie to receive multimsoiut!on image 

-
d~m. · hi p1radioo, an example of this ~mposed limitation in a radiotelephone 

oommu1rdcatk'm system would be whertt the user of the image storage unit 20 

programs certain authorized telephone numbers into the device. As a result, only 

· caliem fmm those specific te~ephone numbers with image di~play units 40 would 

have fun mumresoDutioo amage data reception capability. Ca~lers from numbers other 

than those specifically authorized by the user of the umage storage unit 20 would 

receive either no image data or Image data at a preset fevel of resolution. Thus, the 

bioddng of ~I! imag.e data transmis~don would comprise a security feature to prevent 

reception of images by unauthorized parties. The trainsmfssion of oniy the 

marginaHy usable base image to unauthorized numbers may also have a similar 

security effect. However. transmission of any higher levei of resolution, such as the 

base image combiried with a number of image details! may be set by the user of the 

image storage unit 20 in order to !imtt air time required for transmission. The user of 

the @mage storage unit 20 may determine that an intermediate level of resolution is 

g 
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al~ .that the mceiving party needs and would transmit only that ~evet Therefore, this 

option wm iissist both in the security and in the optimization of bandwedth, power and 

transmission time parameters of image transmission. 

Referring now to Figures 4 and 5, 1the operations of the image storage unit 20 

and image disp!ay unit 40 are shown in greater detaH. During the call initiation, each 

party to the communication estab!ashes the initial lovei of resolution to be 

· transmitted, such as S@ or Saa and 0 1, etc. The step of estabHishing the minimum 

~~v~I of mso,ution is indicated by function block 76 {Figure 4) for the image storage 

unot 20 m1d function biock 91 (figure 5) for the image disp~ay unit 40. Typicafiy9 this 

~eve~ wou~dl be preset in both the image storage unit 20 and the image disp~ay unit 

40 by the respective user. If the ievei specified by each party is dnfferent, the 

minimum of the two· values would be the limiting inmtia~ paramet9r. 

~n addition to setting a minimum !even of resoh.mtion. the transmitting party may 

aiso be ab~e to specify the maximum level of resolution avaiiab~e to the receiving 

party. The maximum level of reso~ution set by the transmitting party may be ~ess 

than the resolution of the original image when inJtialiy Input into the system. For 

&nstan-1ee, the ~mage may have originally been decomposed into a base image and 

seven addationa~ ~mage details. The transmitting party oouki Hmit the maximum 

avaiiab!e resolution to four additional image details. Accordingly~ the receiving party 

would only be ab~ to receive a maximum resolution· of the base image with four 

addational image details, not the full resolution of the original image. This feature is · 

usefu~ where the t~nsmitting party bears the cost of the oommunicatlon and seeks 

to ~imit the air time required for the tmage transmission. 

q 



After the minimum level of resolution has been e5tab!ished0 image 

transmission starts when an image data request !s sent from the image display unit 

40 to the image storage unit 20 via a dedicated oontrol channel DCC such as the 

fast associated contro~ channel (FACCH) or the slow associated ·control channei 

(SACCH). Note that a dedicated control channel DCC may be utmzed for the image 

data request slnce no image data is sent. An additional factor which wou~d require 

such a dedicated oontrol channel DCC is if a conversation was a~so fn progress 

d«Jring the transmission of the Imaging sequence. 

Referring now to.Figure 4, the operation of the image storage -unit 20 ·is 

shown. When an image data request is received by the image storage unit · 20 

(d~cision block n), the image storage unit 20 transmits the requested number of 

1nformat6on blocks to the image display unit 40. (function b~ock 80) As generally 

indicated by function biock 78, when the first image data request is received, the 

image storage unmt 20 transmits an information b~ock containing the base image. 

Themaftero the image storage unit 20 transmits an information block containing the 

next ievei of image detaH in response to each image data request. If a request for 

mu!tiple information blocks is received, the !mage storage unit 20 either combines 

the multiple detaims into a sing~e information block or combines the requested 

number of blocks in a sequential string corresponding to the increasing ~vel of detail 

over the base image (function block 78). As indicated by function block 79~ each 

time a request for image data ms receivedo the counter module 32 increments the 

count to ensure that the number of information b~ocks does not exceed the 

maximum levels of detail available for that image. 
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After ~n acceptable image has been transmmtted to the image display unit 40, 

the receiving party may either send a reset signal to the Image storage unit 20 or 

terrrdnate the call A reset signal indicates that the receiving parfy is satisfied with 

the pmvious~y=transmitted image and is anow ready to receive a new Image from the 

jmage storage unit 20. In the event of the receipt of a reset signal from the image 

d!sp~ay unit 40 (dech;ion block 81), the 001.mter·module 32 is reset as indicated by 

function block 82 and the image transmission process restarts. The reset signal is 

signifllcant in that Une parties may then initiate the transm.is~ion of another_ image, 

withf?_~t reestablishing the line of communication. if there is another image to be 

trnmsmUtedl. Othemwisee if the call is terminated (decision biook 83)e the counter 

moduile 32 is reset '(function block 84) and the calf ends. 

Referring now to Figure 5, the operation of the_ image disp~ay unit 40 is 

shown. The image transmission process begmns when_ the image display unit 40 

sends ali1 nmage data request to the image storage unit 20 (decision block 92). ff the 

im~ge data request is the first such request. decis!on block 93 answered to the 

affirmative sets the routing switch 44 to main memory 46 data muting (function block 

94). The counter modu~e 58 is also incremented to take count of the numlber of 

infmmatio11 b~ocks requested (function biock 95). After the image disp~ay unit 40 

receives the requested image data from the image storage unit 20 (function block 

96), the image data is directed by switch 44 into either the ma~n memory 46 or the 

auxmary memory 48. For the initial transmission, the switch 44 is set to route the 

dahlm to the main memory 46 as shown in function block 97. The main memory 46 

also sc.uves as the storage site for the recomposed image. From there, the data is 
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pmcessedl by the image processor 50, restomd in the main memory 46, and then 

routed to the display 52 where the initial image S1 is displayed (function block 98). 

If not satisfied with the resolut~on after reception of the initiai image S1, the 

mceh1ir1g party may increase the resolution by pressing the button 54 the number of 

t!mes cormsponding to the number of additional detaH ievels des!red. Adivation of 

the button 54 (decision block 92) leads to three events: the timer 56 is activated, an 

il'lltrement oorresponding to the extent of activation of the button 54 Is registered by 
. . 

the counter module 58 (function block 100). and the switch 44 is set to route the 

... iD'Ucoming additiona~ detaiJs to the auxHiafy-memo~ 48 (function block 99). After the 

specmed time=0ut~ the timer 56 commands the counter module 58 to send an image 

d~ta reque~t to the amage storage unit 20 corresponding to the increment registered 

by the counter mod1J~e 58. For example,. if the button 54 is pressed 2 times. a 

request for two h1formation blocks is sent via the dedicated control channel DCC. 

S~mi~arly~ 9f the receiving party had activated the button 54 three times 1 the image 

storage unit 20 would be requested to transmit three infomiation blocks containing 

additoona~ Image detai~s. 

The transmitted information blocks containing the additional image details are 

recefivoo by the nmage dmsp~ay unit 40 (function b~ock 101) and then routed by the 

sw!tch 44 to the auxiliary memory 48 (function block 102). From there. the image 

pmoossor 50 combmnes the image in the main memory 46 with tho additional image 

detaw~s mn the auxiliary memory 481 again usiing wavelet techniques (function block 

103). The resultirlg detail image is then stored in the main memory 46 (function 

b~ock 104) before being routed to the display 52 {function· block 98). 
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· The process of incrementally tuning the resolution of the image continues as 

specified in the pmcedi_ng paragraph untii the recelVittg party is satfsfied or the 

maximum number of details has been reached. Note fmther that the maximum 

number of details available to the receiving party may be constrained by the 

ireso!utkm limit of the image storage unit 20 or by an artificial ~imitation in the image 

storage unit 20 established by the transmitting party. ~n addition, the maximum 

·· ··rmmber of details may be constrained by a parameter in the image display unit 40 

which limits the amount of additional details that may be simultaneously requested 

by mu~tip~e activations of the button 54. 

When the recemvm~g party has procured the desired image, that party may 

either termiinate the communication (decision block 108) or reset the image display 

unfit 40 to recenve another image (decision block 105). Even ff the receiving party 

chooses to reset the image display unit 40u the commun6cation may stHI be 

terminated {decision b~ock 108). Resetting of the image disp~ay unit 40 ends the 

mm~ge 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 mceiving party activating the button 54 more times than the maximum 

mimber of details that cou~d be simultaneously requested. mf an image transm_ission 

~equence for a particular image is terminated by any of these three methods, the 

cot11nt~r module 58 is reset {function blocks 106 and 109) and a signal is transmitted 

to the image storage unit 20 (function blocks 107 and 110) in order to reset the 

counter moduie 32. 

The described method for transmitting multlmsolution image data mustrates 

the increased ~eve~ of efficiency wh~clh may be realized by emab~ing the parties to the 

j~ 



oomm~.m~cat!on to determine the optimal level of resolution requiredl when images 

are communicated. The interactive nature of this methbd a!so permits the parties to 

optnm!ze the resolution of each image transmitted in a multi-image sequence. Thus, 

this method would result in significantly0 faster transmfission of images. especially if 

the highest ~evel of resolution is not required for the users needs. Therefore, when 

app~ued to radio frequency oommunicaitions, this method would serve to wncrease the 

efficfency of image communication by reducing memory requirements. bandwidth 

mquh·ements. power oonsumption~ andl air time. 
.. .. . : .. 

The present invention mayo of course. be carried out in other specific ways 

than those herein set forth without parting from the spir!t and essential character of 

the inventnon. Thtt present embodiments am, therefore, to be considered in all 

respects as mustrative and not restrictive, and all c!hanges coming within the 

meanfrng and equivalency range of the appended Claims are intended to be 

embraood therein. 
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CLAIMS 

1. A method for transmitting multiresolution image data via wireress 

device~ in a radno frequency communication systemu comprising the steps of: 

a) decomposing the image into a base image and one or more 

image dletails; 

b) storing the decomposed image in an image sto.n!ge unwt; 

c) transmitting the base image from the image storage unit to an 

.... image display unit; 

d) storing the image in s~md image display unit; 

e) transmitting additiona~ image data requests to the image storage 

unit; 

transmitting additional image details from the image storage unit 

to the amage display unit in response to said additional umage 

data requests; andl 

g) recombining the addltiona~ image details with the base image at 

the image display unit. 

2. The method of c~aim 1 wherein the base image is stored in a main 
/ 

memory in said image display unit. 

3, The method according to claim 2 wherein said mmage details are 

stomd In an auxiliary memory in said image display unit prior to being combined with 

sa!dl base image. 
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4. The method of claim 3 wherein an nmage pmoossor in the image 

disp~ay m1it reoombines said image details with the image in the maan memory and 

stores the resultant detail image In the main memory. 

-5-. The meth<Jd of claim 4 wherein the image in said main memory ~ 

disp!ayed on a dispfa~y device. 

6. The method according to claim 1 wherein the step of transmitting 
- -

additBonal image data requests comprises sending a multiple image data request for 

muttap~e mmage detail~. 

1. The method according to claim 6 wherein the step of transmitting 

addtt!omm~ image details includes transmitting multipfe image details in response to a 

8. The method according to claim 7 wherein the step of transmitting 

mu~tip~e image details inciudes combining said mu!tip~e image · detaiis prior to 

tra~smission to said image display unit. 

9. The method according to claim 7 wherein the step ~f transmitting 

multip~e image details includes transmitting said image detaiis as a string of discrete · 

10. The method acoord~ng to claim 1 including the step of storing at said 
/ 

image storage unit a count of the total number of information biocks transmitted to 

said image dispJay unit. 

11. The method according to claim 10 wherein the step of transmitting . 

s~~d image details· inc~udes determining the total number of information blocks 

previously transmitted to the image display unit, transmitting the next image detail. 

and incrementing sa!d total count 

Ho 
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120 The method according to c[aim 1 wherein the imaige data requests 

originate from the image display unit. 

13, The method according to ciaim 1 further ~ncluding the step of limiting 

the available resolution ~evels at the image storage unit. 

14, The method according to claim 1 further including the step of limiting 

the availabi~ity of multiresoiution image data to an authorized user. 

· 15. · A method for transmitting an image between an image storage unit 

and l'.in image display unit. comprising: 

a) decomposing an image into discrete information blocks 

iraciuding a base image and one or more image detai~s; 

b) · storing said information biocks in said Image storage 1Jnit; 

c) sending a first image data request to said image storage unnt; 

d) transmitting an information block contamning said base image 

from said image storage unit to said mmage disp~ay unit in 

response to saud first image data request; 

e) displaying said base image at said image disp~ay unlt; 

f) sending one or more addltiona~ image data requests to said 

image storage unit; 
/ 

g) transmitting additional informiiltion b~ocks containing image 

details from said Image storage unit to said image display unit in 

response to said additional image data requests; 
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h) combining at said image display unit said fmenge detai!s with said 

base image and any previous image details received by said 

image disp~ay unit to create a new detail image of higher 

resolution than the previous image; and 

i) dispJaying the new detail image at said image display unit. 

16. The method of claim 15 wherein the base image is stored -~n a main 

memory in said image disp~ay unit. 

11. The method according to claim 16 wherein said! image details are 

stored in an auxmary memory in said image display unit pruor to being· combined with 

18. Th~ method of claim 17 wherein an image processor in the image 

d~sp~li:lY un§t moombines said image detaHs wJtlh the image in the main memory and 

stores the resultant detaU image in the main memory. 

19. The method of claim 18 wherein the [mage in said main memory is 

disp~ayed on a disphiy device. 

20; · The method according to claim 15 wherein the step of transmitting 

aiddltfona& mmage data requests comprises sending a multiple image data request for 

mu.dt1ple mmage detai~s. 
/ 

21. The method according to claim 20 where~n the step of transmitting 

addffiona~ image details includes transmitting mv.dtipie image detai~s in response to a 

muitmpie image data request. 

22. THe method according to claim 21 wherein the step of transmitting 

miultmpie image details includes combining said mll!ltiple mmage detaiJs prior to 

transmissiml to said image dmsplay unil 
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23. The method according to claim 21 wherefn tlhe step of transmittmng 

multiple image detail:s im::iudes transmitting said image details as a string of discrete 

information b~ocks. 

240 The method according to claim 15 including the step of storing at 

said wmage storage n.«nit a count of the total number of information biocks transmitted 

25. The method according to c[aim 24 wherein the step of transmitting 

said lmaige details includes detemiining the tota~ number of information blocks 

previous!y transmitted to the. 1mage display a.mite and transmitting the next image 

detail, and incrementiing said tota~ count. 

26. A multiresolution image transmission system comprising: · 

a) an image storage unit having a memomy for storing a 

decomposed image In nnformation blocks incl1Jding a base 

image and one or more image details which can be sequentially 

oombined willi said base image to create detaH images of 

increasingly higher resolution~ 

b) an image display unit including an image dcsplay; 

c) communication means ~mnking said Image storage unit with said 

image disp~ay uni; 
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d) request means for sending !mage data requests to said image 

storage unit. said image storage urdt being responsive to said 

image data requests to send image data to said image display 

- in discrete units beginning with said base imag~ and steppnng 

incrementally through said nmage details until the mast image 

detail is reached; and 

e) !mage processing means in said image display unit for 

combining said base image with said image details to create 

· detail images of increasingly higher resolution with the addition 

of each Image detait 

27. The multiresolution image transmission system of c~aEm 26 wherein 

the image dlsp~ay unit includes a main memoty fur storing the base image and any 

demn mmages to be displayed. 

28. The multiresoh.mtion image transmission system according to claim 27 

where§n said timage dmspiay unit includes an auxiliary memory for storing sam image 

detai!s prior to being combined with said base image. 

29. The muitimsolution image transmission system acoord~ng to claim 26 

wherein s~ud incremental command means comprises a push~button on said image 

despiay ijjnit. 

30. The multiresoiution transmission system according to claim 29 

whemvn said image display unit further includes a counter for counting the presses 

of sak:i push~buttorl. 
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310 ·The mu»taresolution image transmission system according to claim 30 

wherein said data request means further includes an elapsed time countang means 

for measuring the elapsed time from the initial press of said push-tmtton0 said 

· couciter being operative to count the number of times the push-button is pressed 

withijn a predetermined . time period ·from sand initial press of the push~button as 

meas~red by said elapsed time counting means. 

320 The mumreso~ution image transmission system of c~aam 31 wherein 

said dat;) request means is responsive to said counter to transmit said request for am 

additnonal number of information biocks equal to the value of said counter. 

330 The mumresoh.mtaon image tm~smission system according to claim 26 

-· 
whemin said image storage unit Includes counting means for counting the totaB 

m.nmlber of mnformation blocks transmitted to sand image dispJay unit, said image 

storage unit being responsive to an image data request to transmit the next 

h1form~tion block. 


