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(57) ABSTRACT 

Apersonal data assistant (PDA) that effectively uses human 
handwriting as input is disclosed. The PDA takes advantage 
of the fact that a signi?cant portion of the data which is 
entered into a PDA is not time-critical and can, therefore, 
remain in handwritten form for some period of time. The 
recorded information is transmitted from the user’s input to 
an external device for processing. After the translation 
occurs, the data can be passed back to the PDA storage 
and/or processing within an application on the PDA. When 
using the PDA, the user would enter notes on the pad either 
free form or in an application speci?c form. The handwritten 
data collected by the PDA may then be transferred to a 
recognition engine. This recognition engine may be remote 
and connected via wireless modem. The transfer may be 
done in real time or later. 
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Figure 1a. 
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Figure 10. 
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PROCESS FOR UTILIZING EXTERNAL 
HANDWRITING RECOGNITION FOR PERSONAL 

DATA ASSISTANTS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention generally relates to personal 
digital assistants and, more particularly, to processing hand 
Written input using a handwriting recognition engine. 

[0003] 2. Background Description 

[0004] The current limitations of most Personal Digital 
Assistants (PDAs), especially in the areas of processing 
poWer and storage, prohibit them from effectively utiliZing 
natural human handWriting as a means of input. In order to 
provide good results, handWriting recognition engines need 
a signi?cant amount of processing poWer and storage to 
perform their job. Several technologies, such as the one 
upon Which the Apple NeWton PDA is based, have attempted 
to integrate handWriting recognition engines into PDAS, but 
their usability has been limited and has come at great 
monetary cost. Other PDAs have taken a different approach 
to scripted user input, namely the user of discrete meta 
language. By carefully designing the meta-language, and 
forcing the user to input it into a small, Well-de?ned area on 
the device, accuracy rates for interpretation can be signi? 
cantly increased While keeping the computation costs loW. 
HoWever, this type of input system is unnatural to use and 
requires that the user be trained on the system. 

SUMMARY OF THE INVENTION 

[0005] It is therefore an object of the present invention to 
provide a process for a personal data assistant device Which 
effectively uses human handWriting as a means of input. 

[0006] By taking advantage of the fact that a signi?cant 
portion of the data Which is entered into a PDA is not 
time-critical (i.e., it does not require a millisecond response) 
and can, therefore, remain in handWritten form for some 
period of time, We can choose to transmit the recorded 
information from the user’s input to an external device for 
processing and bypass the limitations Which eXist for this 
type of interpretation on the PDA itself. After the translation 
occurs, the data can be passed back to the PDA for storage 
and/or processing Within an application on the PDA. 

[0007] When using the PDA, the user Would enter notes on 
the pad either free form or in an application speci?c form. 
The handWritten data collected by the PDA may then be 
transferred to a recognition engine. This recognition engine 
may be remote and connected via Wireless modem. The 
transfer may be done in real time or later. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] The foregoing and other objects, aspects and 
advantages Will be better understood from the folloWing 
detailed description of a preferred embodiment of the inven 
tion With reference to the draWings, in Which: 

[0009] FIGS. 1A, 1B, and 1C are block diagrams of 
components of a personal data assistant shoWing its con 
nection to a recognition engine; 
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[0010] FIG. 2 is a How chart shoWing the steps of the 
process How for one embodiment of the personal data 
assistant; 

[0011] FIGS. 3A and 3B are How charts shoWing the steps 
of the process How for another embodiment of the personal 
data assistant; and 

[0012] FIG. 4 is a How chart shoWing the steps of the 
process How for the recognition server. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT OF THE INVENTION 

[0013] Referring noW to the draWings, and more particu 
larly to FIGS. 1A through 1C, there is shoWn a block 
diagrams of PDA components and its connection to a 
recognition engine. These ?gures demonstrate different 
Ways of layering the components of the system from a 
softWare/hardWare perspective, as Well as the How of com 
munication betWeen them. Each of the different pieces (the 
PDA system and the Recognition Server) on the separate 
components can be combined interchangeably. While these 
block diagrams represent the more common versions of 
architecture, they are not exhaustive of possible architec 
tures. 

[0014] In FIG. 1A, there is shoWn a PDA 100 Which 
communicates With a recognition server 105 via a link 106 
connected betWeen a communications module 101 in the 
PDA and a communications module 107 in the recognition 
module. The link 106 may be a connected cable or Wire or, 
in the preferred embodiment, a Wireless link, such as an 
infrared (IR) link. In the illustrated architecture, the com 
munications module 101 is built directly into the PDA’s 
operating system (OS) 102, either as an add on driver or 
initially. The PDA application presents the user With an 
interface 103 through Which to communicate. The applica 
tion code 104 determines What data should be passed 
through to the recognition engine and When the data should 
be passed, and then invokes the correct calls to the PDA’s 
operating system 102. The PDA’s operating system 102 
communicates With the recognition server through appro 
priate communications modules 101, 107. The communica 
tion module 101 is responsible for making calls into the 
operating system 102 to send/receive data, but does not have 
to knoW over What device it is communicating. With this 
type of design, it is also possible that all of the knoWledge 
of handWriting translation interactions takes place Within the 
operating system. This means that the application simply 
tells the operating system that this ?eld represents handWrit 
ing data, and that the operating system should ship off the 
data When necessary, and hand back the translated version 
When it receives it. 

[0015] In a manner similar to the PDA, the communica 
tions module 107 for the recognition server 105 is built 
directly into the operating system 108. The PDA server 
application 109 interacts With the operating system 108 to 
receive and send data to the PDA communications module 
101. In order to translate the data, the server application 109 
must interact With the handWriting recognition engine 110 
through some communication mechanism (shared memory, 
pipes, netWork communication, etc.) In fact, the engine 
could operate on a completely separate machine from the 
PDA server application. 
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[0016] The communications module 107 Within the server 
operating system 108 receives the incoming data, and passes 
it up to the PDA server application 109 Which processes the 
data, and extracts the information to be given to the recog 
nition engine 110. The PDA server application 109 then 
communicates the translation request to the recognition 
engine 110. The engine 110 then processes the data and 
passes it back through the chain in reverse order. The only 
requirement of the recognition engine 110 is that it be able 
to respond to input from something other than a physical 
device (mouse/pen/etc.), that it be able to respond With the 
translated information. 

[0017] FIG. 1B illustrates the situation Which Would most 
likely occur in an already designed/deployed PDA. The 
communications module 121 is placed in the application 
layer 122. As a result, the underlying PDA does not have to 
knoW anything about handWriting or this process. For the 
recognition server, the communications module 125 is 
placed in the applications layer 126 as Well, although most 
common operating systems have some communication sys 
tem built in. 

[0018] FIG. 1C illustrates the architecture of a PDA With 
a single purpose. As illustrated here, the application (not 
shoWn) Would most likely be integrated into the operating 
system layer 141, along With the communications module 
142. In the recognition server, the same could be done for the 
handWriting recognition engine 145. If the engine under 
stands this process, then the intermediate PDA server appli 
cation can be removed. 

[0019] FIGS. 2, 3A and 3B represent the process How of 
the invention for the operation of the PDA. 

[0020] In FIG. 2, there is shoWn a How chart of the 
inventive process When it is used in a synchronous fashion. 
In this process, the application does not proceed until 
translated data is returned. As shoWn in the step in block 
201, the user inputs data ?rst. Then, as shoWn in the step in 
block 202, a determination is made as to Whether a required 
minimum amount of data has been input for recognition. 
Depending on the recognition engine used, this could be a 
single handWriting stroke or as much as a character or Word. 
If not enough data has been received, then the process loops 
back to accept more data. 

[0021] If enough data is received, then the next step is 
shoWn in block 203 Where the captured object is stored. The 
data stored is highly dependent upon the recognition engine 
chosen, as Well as the PDA application itself. Typically, 
starting X, y coordinates is stored along With glyph infor 
mation, to determine spacing betWeen characters. 

[0022] Other information may also be passed on as hints 
to the recognition engine. This other information Would be 
application speci?c and most likely programmed into the 
PDA prior to use, although some may also be derived at run 
time. For example a PDA used by police officers at a crime 
scene may have a form to be completed or a series of 
questions to be ansWered. There may be a code Which lets 
the PDA transmit to the recognition engine that a series Will 
be numeric, consist of names, addresses, or phone numbers. 
There may be a code to identify an entry as a prescription 
drug or chemical formula so that a combination of numbers, 
letters, dashes and commas Will not be translated into an 
unrelated Word. It is also most likely necessary to store 
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information about the location in the application Where the 
data Was entered, so that When the interpreted data is passed 
back from the engine, it can be placed in its proper location 
(e.g., in the form supplied by the application). 

[0023] Next, as shoWn in the step in block 204, a deter 
mination is made Whether to transmit data. This decision is 
based mainly upon the fact of Whether or not the PDA 
can/Wishes to talk to the recognition engine, although other 
factors may in?uence this decision as Well. This process 
supports both connected and disconnected modes of opera 
tion. Connected mode could be achieved by using a Wireless 
transport device (cellular modem, Wireless LAN, infrared, 
etc.) or a Wired conduit (serial cable, etc.) to communicate 
With the recognition engine in pseudo-real-time, With the 
engine returning the translated data (if desired) as it is 
processed. The preferred method of operation Would be the 
disconnected mode, Whereby the PDA could store the data 
until it is connected to the recognition engine (either via 
Wired or Wireless link) at Which time operation Would 
resume as if in connected mode. 

[0024] FolloWing the determination to transmit data, a 
determination is made as to Whether the server is available 
as, shoWn in the step in block 205. If the server is not 
available, data is placed in storage as shoWn in the step in 
block 206. After being placed in storage, the process returns 
to the starting step 201. 

[0025] If the server is available, then, as shoWn in the step 
in block 207, the captured object is submitted to the recog 
nition engine. The application probably Will Want to keep the 
original user input (glyphs), so that When the translated data 
is returned, the user can ?x any errors by examining the 
input by hand. 

[0026] Then, as shoWn in the step in block 208, the PDA 
receives the data. Next, as shoWn in the step in block 209, 
a determination of the relevance of the data is made. One 
factor in this determination is Whether the record to Which 
the data belongs still exists and Whether that record has been 
modi?ed since the data Was last submitted for recognition. 
If the data is determined not to be relevant it is discarded and 
the process loops back to the input block 201. 

[0027] Finally, as shoWn in the step in block 210, the 
recogniZed translation is placed in relevant ?elds displayed 
in the user interface so that the user may see the translated 
object data and make any necessary corrections. After this 
step is complete, the process loops to the beginning to Wait 
for user input. 

[0028] In FIGS. 3A and 3B there is shoWn ?oW charts of 
the inventive process When it is implemented in an asyn 
chronous fashion. Here, the process has been broken into 
tWo “threads” of execution, one, shoWn in FIG. 3A, Which 
handles submissions to the server, and one, shoWn in FIG. 
3B, Which receives responses from the server. It is enough 
just to ship the data to the recognition server and continue 
accepting user input (a separate “thread”, could then be 
Waiting for translated data). If the application Wants to Wait 
for the translated data, then it may do so. The steps of the 
submission thread shoWn in FIG. 3A are the same as those 
shoWn in FIG. 2 up to the step shoWn in block 307, Where 
the captured object is submitted. FolloWing, this step, the 
process returns to the ?rst shoWn in block 301 to Wait for 
user input. 
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[0029] More speci?cally, in the step in block 301, the user 
inputs data ?rst. Then, as shown in the step in block 302, a 
determination is made as to Whether a required minimum 
amount of data has been input for recognition. If so, the 
object is stored in the step shoWn in block 303. Then, a 
determination is made in the step shoWn in block 304 as to 
Whether to transmit data. If so, a further determination is 
made in the step shoWn in block 304 as to Whether the server 
is available and, if not, the data is placed in storage in the 
step shoWn in block 306; otherWise, the captured data is 
submitted to the recognition server in the step shoWn in 
block 307, and the process loops back to input block 301 to 
aWait further user input. 

[0030] In the receiving thread, shoWn in FIG. 3B, the 
steps are analogous to those shoWn in the steps shoWn in 
blocks 208 to 210 of FIG. 2. Upon receiving data, the 
handWriting recognition engine begins Working, as shoWn in 
the block in step 308. This is an unspeci?ed entity, but to be 
useful it must be able to translate from handWritten glyphs 
to a character language that can be used on the PDA, With 
some degree of accuracy. Data is communicated to and from 
the recognition engine by an unspeci?ed protocol. The 
received data is processed to determine if the data is relevant 
in the step shoWn in block 309 and, if not relevant, the data 
is discarded and the process loops back to block 308 to aWait 
further data from the recognition server. If the received data 
is determined to be relevant, the recogniZed translation is 
placed in relevant ?eld(s) in the step shoWn in block 310 
before the process loops back to block 308. 

[0031] Part of the communication code eXecuted on the 
PDA but may be in a separate thread of execution from the 
original input processing code if We are operating in an 
asynchronous fashion. 

[0032] FIG. 4 is a How chart shoWing the steps of inven 
tive process at the recognition server. The process How starts 
With the step shoWn in block 401 With the recognition engine 
receiving data. Then, as shoWn in the step in block 402, the 
recognition engine processes the data. In the decision step 
shoWn in block 403, a determination is made as to Whether 
the PDA is available. If the PDA is not available, the data is 
placed in storage, as shoWn in the step in block 404, and then 
the process loops back to block 401 to aWait additional data 
to be input to the recognition engine. If the PDA is available, 
the recognition engine returns the translated data, as shoWn 
in the step in block 405. 

[0033] To illustrate the inventive method, let us revieW the 
use of the PDA With police at a crime scene. First, to make 
the PDA more useful, it is preprogrammed With the forms 
Which police generally use and possibly a speci?c depart 
ment uses to make reports of crime scenes. Typically, an 
of?cer Will prepare reports at the end of a shift. Using the 
PDA, an of?cer can take notes ansWering questions on the 
form Which he Would normally ?ll out at the end of a shift. 
Depending of the preprogramming of the application, the 
of?cer could leave blanks and go to different sections of the 
form as he Works. The of?cer may scroll back to complete 
blank sections as he Works. The of?cer may then send the 
form by remote modem to the recognition engine for trans 
lation. The translated form may then be sent back to the 
of?cer’s PDA for correction or storage. 

[0034] One advantage of this approach is that the of?cer 
?nishes his reports quickly and more accurately at the end of 
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his shift. Another advantage is that the reports could be 
picked up by another individual prior to end of the of?cer’s 
shift and revieWed for ties to other crimes or trends before 
the of?cer returns from his shift. 

[0035] The recognition engine Would have to be trained in 
a speci?c user’s handWriting. The user may be requested to 
handWrite a knoWn set of paragraphs for the search engine. 
These knoWn paragraphs Would help the search engine 
identify a user’s letter shapes and styles. 

[0036] If the recognition engine failed for any reason, 
including the user being just too messy With his or her 
handWriting, the PDA Would store handWritten data, Which 
could later be printed for the user’s revieW. 

[0037] In addition to quicker and more accurate translation 
of handWriting, the recognition engine alloWs the user to free 
up memory space in the PDA. HandWriting data generally 
takes up more memory than ASCII code or similarly com 
puteriZed teXt. Once data has been translated, the user could 
store the handWritten data on the PDA, at a remote location, 
or delete the handWritten data altogether. Deleting the data 
or storing at a remote location frees memory in the PDA so 
that the user may use her PDA for other computation. 

[0038] By increasing the ?exibility of PDAs With the 
method described above, they Would become increasingly 
useful to several sectors of business. For eXample, anyone 
Who has to gather information on the scene to make a report 
at a later time, such as a police of?cer, insurance agent, 
physician, etc., could hand Write the notes onto the PDA, 
have the data doWn loaded to an eXternal device for pro 
cessing, and then have the translated information returned 
back to the PDA for storage and folloW up Work. The neWly 
released IBM WorkPad PDA Would be an ideal candidate for 
such a system, but PDAs from other companies could bene?t 
as Well. 

[0039] While the invention has been described in terms of 
preferred embodiments, those skilled in the art Will recog 
niZe that the invention can be practiced With modi?cation 
Within the spirit and scope of the appended claims. 

We claim: 
1. A computer controlled method of operating a personal 

data assistant comprising the steps of: 

accepting handWritten user input; 

making a determination based on the user input as to 
Whether a required minimum amount of object data has 
been input for recognition; 

storing user input object data Which meet the required 
minimum amount of data criteria; 

sending stored object data to a remote recognition engine; 

receiving a translated object from said remote recognition 
engine; and 

placing said translated object in a relevant ?eld for display 
to the user. 

2. A computer controlled method as in claim 1, Wherein 
the steps of sending and receiving are performed synchro 
nously. 

3. A computer controlled method as in claim 1, Wherein 
said steps of receiving a translated object and placing said 
translated object in a relevant ?eld may occur independently 
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of said steps of accepting, making a determination, storing 
objects, and sending a stored object. 

4. A computer controlled method as in claim 1, Wherein 
said recognition engine is remote to said personal data 
assistant. 

5. A computer controlled method as in claim 4, Wherein 
said personal data assistant and said recognition engine are 
connected by a communication link. 

6. A computer controlled method as in claim 5, Wherein 
the communication link is a Wireless link. 

7. A computer controlled method as in claim 1, Wherein 
said step of sending a stored object is by Way of a commu 
nications module built into an operating system of said 
personal data assistant. 

8. A computer controlled method as in claim 1, Wherein 
said step of sending a stored object is by Way of a commu 
nications module built into application code of said personal 
data assistant. 

9. A computer controlled method as in claim 1, further 
comprising the steps of: 

receiving data in the recognition engine; 

processing data in the recognition engine; 

making a determination of the availability of the personal 
data assistant to receive data; 

placing data in storage if the personal data assistant is not 
available to receive data; and 

returning translated data to the personal data assistant 
When available to receive data. 

10. A computer controlled method as in claim 9, Wherein 
said steps of receiving data and returning translated data 

Aug. 9, 2001 

object is by Way of a communications module built into an 
operating system of said recognition engine. 

11. A computer controlled method as in claim 9, Wherein 
said steps of receiving data and returning translated data 
object is by Way of a communications module built into 
application code of said recognition engine. 

12. Apersonal data assistant Which communicates With a 
remote recognition server comprising: 

a user interface for accepting handWritten user input and 
displaying translated data; 

means for determining, based on user input, if a required 
minimum amount of data has been input for recogni 
tion; 

storage means for storing objects Which meet the required 
minimum amount of data criteria; 

a communication module for sending a stored object to 
said recognition server and receiving a translated object 
from the recognition server; and 

means for placing said translated object in a relevant ?eld 
of said user interface for display. 

13. A personal data assistant as in claim 12, Wherein said 
communication module is built into an operating system of 
the personal data assistant. 

14. A personal data assistant as in claim 12, Wherein said 
communication module is built into application code of the 
personal data assistant. 

15. A personal data assistant as in claim 12, Wherein said 
communication module communicates With the remote rec 
ognition server via a Wireless link. 

* * * * * 


