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Handwritten data capture through Tablet with Wintab API

Kong Chantem

Assoc. Prof. Dr. Boontee Kruatrachue Advisor

ABSTRACT

Several Pen-base computing devices developed by multiple vendors. Different device
vendors provide their own software development toolkits (SDKs) for user’s development which can
not work on other platform. Tablet, a Pen-base input device, has standard programming interface
called Wintab API

This thesis provide a tool to capture handwritten data through Tablet with Wintab API and

record in UNIPEN format.
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2.5.1 Wan¥u WTInfo
Syntax UNINT WTInfo(UINT wCategory, UINT nIndex, LPVOID IpOutput)

E4 3 ' i
laiduiiazdemdeyainnlvesmaidonse WaimlosvosTsunsy siavesdouai

U

1 [ d @

v E4
gnasmnavnouanaeiu luammaaiinsey 1uorsfueny TWsunsuaunsaldilesiui

€

N

9 a o 1o o wa 1 a 3 4
‘U"’Uf’)l)uﬁ"UE)\?Wﬂﬂﬂa"lﬂ‘U"U@\?Tablet unWﬂﬂ’J']iJﬂ'st'Nﬁﬂ'J AUTNUAANUDEYUAUDIUAD T LY DT

a d (% ° a
WINHNDT yiavesdws | fesue
S| @ ! ! Y = Y
wCategory UINT uiszyainguuosdoyaiisdeans
I~ 1 9 9 1 QBJI
nindex UINT wlumsszydundosmsdoyalunguiiy
< . T P, WMoy, &y Ay
IpOutput LPVOID 1w pointer ¥ llgativllos dwFufudoyaiidose 1y

{ a 4 (X%
ﬂ757\7‘ﬁ 2-2 ﬂ7570!!@'@\7W757Nlﬂ@5‘1]@\7W\?ﬂ‘1ﬁ! WTlnfo

Return Value

a ad =2

o Y 40 o 1 o Y oy
MNYNINTUIMIZIBNINTIIAYDIayandInauINlune lug DM INTablet 13 14
A 1 ' J o a ad 1 o
Wonnvaglinduagsiis umgud
Comments

v o o i = Y ys AIN. S 1T + ] 4 o Y oa
GU’E]?;]]@ﬁWﬂin]Wa'lﬂc]ﬂqmﬁ‘lwﬁljﬂLﬁﬂﬂﬁ 1@ lﬂﬂi%ﬂx‘lﬂ‘]ﬁuu AIDYIIUY U m@gﬁlﬂﬂ]ﬂﬂawa@

1 o o o 9 9 ™ P @ wva 1 =% wa
U L?@ﬁ%ﬂm@ﬂ%@ﬂﬂll’)i‘ﬂi%’ m@QﬁWU‘IﬂLﬂHQﬂUQQAﬁNU@ U UYUIR AU[SIDYR AUTNUA
a a o o oA ' 3 aa ¢ < J

WIAH UAZYUAVDUAD T DT Gﬁ}@y’maaﬂqww“lﬁ’mmﬁ’ummuwmmmmTabIetﬂaumm tag

=

I~ Y a n’/’ ' u’./l < Y
oyaiilummzvesduaniuqmniy fudu

e

EU A Jd v dy =1 24 -9 1 a 4 @
voyandseeninlasilandutoniimsnlonudas dsenisiuTaadmady Tsunsuesy
' = A 1 o g v W A
Tiemnsanldounasdeyafidnnd walilsunsufidiugasans Tablet o n1sinlEouiasuos
J 4 A a 9 a P Y Y [ =
F1IAUs somanaveranan  szasaldsuudasdoyald  Tusunsuezsunauiniw
d‘ ] Y Ja o I o o 1
wasuuaslfarnmaien WT INFOCHANGE 811015/ wCategory (Hugud Wanduve s
! o i 1 S 4 o Il 4 o
dedoya lundvimles urnzdsfeyauenvinadiu ludvesilmosfidesmariesudoyaves
a = Y Ia 4 < 4 &Y (% u’;’ 3
Category Nilnajfiqn dre1015Amud nindex 1fugud adduozdedoyaimuaves Category 114
Y 1 7a s < 7w T o = o 7t
PONNT 11A101TNUNUA IpOutput 11U NULL ensuazademndunndumvesviiaivmess

Y
ADINIG



d o
5.2 Wanvu WTOpen
Syntax HCTX WTOpen(HWND hWnd, LPLOGCONTEXT IpLogCtx, BOOL fEnable)
‘W\‘iﬂ‘ﬁuu% V\']ﬂ']ﬁﬁ'i”l\?ﬂ'ﬂu&‘ﬂﬂ“]f LW@G\@Q@ﬂ‘UTablet mﬂWaﬂﬁvuumdm"lﬂ@&mmm'iiu

I‘lJ‘iLLﬂiiJﬂ mmamm Uﬂ']@L'JuGI@IN"]ﬂJENTabIGt1@?411W1NL3JﬁLC]ﬁ] (“luﬂmmmﬁawa) ae

v a A aad o w v o S ¢ A o Y = v
musalsuguda fgnfiisuindmivasiiudayaa snnouding w301 115l unsison 14

U

J v 4 [~ 1
Wanduduavesnouiingsme 1y

—
a d a LY o A
WNUABS | ¥iavasiuls QIGEITRY
SIS a I g 3 o =
hWnd HWND WudrsziaulaadiifwdiveaTablemoniing uazify

Yo < 4
NIVNTIFIINAD NN Y

IpLogCrx | LPLOGCONTEXT Lﬂuﬁa%”lﬂﬁqTmmé”wﬁayamﬁﬂ LOGCONTEXT I#®

= 3  da Y dgl
'lJ'E]ﬂiWEJEWL@Uﬂﬂl@ﬁﬂ@ULWﬂcﬁWgﬂﬁ51dﬂJu

& o ' g o o 2 o
fEnable BOOL iudaidssenhineuindngnadietuu lndinZowd

vlszuanadeyangnounndi liwie 'l

U u

{ a d d o
MIT199 2-3 MIT1UAASWITITING SUB I 375 WTOpen

Return Value

e

A a < @ =i =~} Y o A g [ [~ Y] '
[RRY] ﬁ N9 ‘Ll %zgﬂumsmmﬂaumﬂ% ﬂnJullﬂ’]Lﬂ‘Ll NULL Llﬁ'ﬂ\‘i'ﬂﬂaulﬂﬂ“ﬁﬂﬂqm
k)
Aaduu

Comments

a

a < EL ] o
maxﬂ@ﬂaumﬂcn‘lﬁaJﬂwaummiﬁﬂmammmmw%uaauwmmTablet NI

U q

~

ﬂaumwmmma‘ﬂmmnmaswas‘umﬁ UU'lﬂ ﬂ]E]”liﬂ'JLiJ‘Ll@ fEnable ﬂJﬂ’]L‘ﬂuﬂu&l Llﬁﬂﬂ'ﬂﬂﬂu
mﬂc]faﬂmNmmmm"lmmmmm“ﬂi gudnnadeyaduynld Fusrensoionldfilediu

A o 9y s Jd 9 =1 Y Y Y o < o’os: 9y
WTEnable L‘w'emUﬂ“lﬁﬂ@uMﬂ%Wi@M%ﬂﬁzw’;aNamaga"l@ Tudodmuaveaneumngiiu &1

~ v a ¢ . va 2y & @b & Yo &
‘Vi1ﬂ3Jﬂ1§'i’awamaumummwaﬁabletmIﬂ’Jmuﬂmm‘U'éNﬂ’OUMﬂmuuimﬂumummmi]uu

Ll

a ca & w g o y 2 ) Yo g ¢ o v
'JUIﬂfJﬁ‘VILﬂuL“’U"W@Qﬂ@uLWﬂCD' V]fq]ﬂﬁﬁ?\?‘ﬂuiﬁll %zblﬂﬁﬂlmﬁlcﬁ%ﬂ']ﬂﬂ@ul‘ﬂﬂ"]f U LU

" Yyt Y < £ gy 1o o A Y o o o 1 qul ) @
T1dTins¥osuefia Faf lituiuiinsdealuSanmsfunnqmaeefidanumdnin  uddmsy

o o °
Tsunsuuraldsunsuonnsududoia

[

< o a dg’ ' ' ° o w Y @ < J
ﬂ@u&ﬂﬂ%ﬂgﬂlﬂﬂﬂ]u&lftﬁNﬂgﬂgiuﬁ1@Uﬁ@ﬁﬂm@ﬁaWﬂUﬂchﬂ@uﬂﬂﬂJ@Qﬂ@uﬂﬂﬂ“ﬁ

3 9

A '

' aa da ' "o
MpueNNIian lignde nivagunvouvavesmiifivualulnsiaisdoya

J

o G ' a [~ o’ § (Y
LOGCONTEXT szgaud Ivlrigndesnestnasin i liaunsadanouding g suogiuiuiiy

U



10

E4
d @ =

wonnsiidaiiala um’ﬁmmﬁaﬂmuwmmﬂ@ﬂaumwmm mswawmammﬂaumﬂwaﬂ%
Taodauls IpLogCrx az1l5e ﬂaumammﬂmm

2.5.3 Wan¥u WTClose

Syntax BOOL WTClose(HCTX hCtx)

co & A o < g <
‘W\iﬂﬁlfu‘uﬂzﬂﬂ!&ﬂz%?ﬁ?ﬁlﬁ]@UL"UﬂﬂTabletﬂ@umﬂ%’

vHAvaIN LS Mosue

2 dd o
HCTX szydenewingngnila

( a ¢ dacs
ﬂ"li'l\?ﬁ 2-4 FI757\7!!@7’6)\71475711!?)E)i‘llaﬁﬁﬁﬁ%'u WTClose

a d
NI

hCix

Return Value

Waﬁ%’uﬂx?Lﬁ%ﬁWﬁ"ﬁiMﬁU@uémﬂﬂauzﬁn%ﬁuﬁasﬁ?mazgﬂ%m onvInTue
Comments
nisnnFonl4iemidud sgulsusnia ﬁdamvfﬁ"lﬂazgﬂﬁaw"lﬂﬁ’w
2.5.4 9054 WTPacketsGet
Syntax int WTPacketsGet(HCTX hCtx, int cMaxPkts, LPVOID IpPkts)
Hlafsuitazmmssanonsoud Swauaiisslueriiamud cMaxpks 910 Packet

A
Queue suaaﬂaumw N3gy luesnnug hew blﬂﬂﬁUWLW@iﬂﬂﬂﬂfIﬂU@]’Juﬂi IpPkts 11R2019

nummmuua@ﬂmﬂ Packet Queue

a d a Y ° a
HWINWAD 3 ‘Ifuﬂ“ll@\‘iﬂ"]!!‘lji A5 U8

3 1 =

| 2 o =i ad
HCTX Lﬂﬂﬂ?i%ﬂ?'lﬂ@ﬂ!ﬂﬂcﬁulﬂuﬂ Packet ﬂ&gﬂﬁéﬂiﬂﬂ?qﬂ

3

hCrx

i ¥
o ' o I =

| o =
int Lﬂu@?ﬂWﬁuﬂﬂW@]uguﬂJ@\i Packet Nqﬂﬂﬁﬂﬂﬂgﬁgﬂﬂ U

Q

I~ o qy v W J d’ @ ' = 4
LPVOID Wuaa¥ lugaimlos oSy Packet ¥99917U6

{ 7 Jo
ﬁl?‘iNﬁ 2-5 ﬂ757\71566)\71’\!757ﬁ!ﬂ85‘1]93ﬁ\7ﬂ‘b’” WTPacketsGet

Return Value

J v oS ad ) ~ v [N 7
HaRduasimsumnauves Packet ngnAaaen ldaiimes



11

Comments

a a

Tnsserdeiuiaiaveg Packet IQN3IN51aZgNANTANINFTAVIATOYA Packet
: Y 4 Jo o & w sa A o
An3soeve 1y Wonpundiugndavuinldam ilosngnylaedauils 1pPkts vzdoal]
vun hivesnivinavostoyaaiia PACKET gaifusiuau Packet 1nnfiga (cMaxPkis * sizeof
4 o a I P ¢
(PACKET)) wetlosiumsiialonasTiar Tusunsuern9ilaiauslunisay Packet 800010
1 Ja d I~
Packet queue 1A8N15321A1D15AUNUA [pPke 1§11 NULL
d o
2.5.5 HaN%4 WTPacket
Syntax BOOL WTPacket(HCTX hCtx, UINT wSerial, LPVOID IpPkt)
o o dy [ o 1 o w a 4 5 @
WanduilagAnaon Packet MIMIszyAmmBIAvAIAL AT ANNUS wSerial 'l1ds

@ 7 dy Ia o 0 :’l ' qs/J :11
Ulilosign Taue1sAuuua IpPkt taz¥1nsay Packet Wuuag Packet ouniiusianuaoen

a ] J
VINAIVOINDUUNNY

a d a LY o a
W53 | ¥HAvesAws | desue
< 9 ] <] o\ = ad U
hCrx HCTX Wuas2 AN IMUN Packet 32gAT1H7uA7 1
. <3| ' a J A o ad
wSerial UINT WuUMWINURYYB TabletdIud Mzgniiisy
[~ Y H v @ 4 1 1 = 4
IpPkt LPVOID Wudad ldderiwmes iiosuan Packet 10981716

{ A ¢ d o
ﬂ7573ﬁ 2-6 ﬂ"l‘ﬂ\?!!ﬁ'ﬂﬂw75731!9)6”)5‘1]3\77'V\7ﬂ‘b'u WTPacket

Return Value
J o S ad 1 a q 1 4 3 <\ 5 e @ 1 ' s ad 1
HenduagTimiuei lilsgud vin Packet 1uliagaTauazgnanasnaily udazsifiua
S A ] :/1 ' a
aud 1iie Tiwy Packet Wnoglumi
Comments
~ a { ad a a =
Insaainanuioiauos Packet fign3ifisu vzgnitnissninyiiaveadoyn Packet ignios
y ] u’qul a g @ oIl dy @ = '
volu ienewmndiugnidatuinldon Tmlesiignilasdauds 1pPke vwdsafvunalifos
' ) a . & o a I
NNVUIAYDIVBYAYIA PACKET (sizeof(PACKET)) tiotlosiumsiiaTones 1vas Tsunsuonn

o d’l J da (4 I
dilsrduiilumsa Packet 800910 Packet Queue Tavszymiensiaumud 1ppke 191y NULL

2.6 I9ENUNABIVDI Wintab API

. ' v Y g [V
YA UDY Wintab API #1315 0419900 ity 3 Uszinn laun

- watranudansiiadnud 1dun weass WT PACKET



s v a S Jyy 1
- wmea e nulsuulasvesnowing 1dua waiws WT CTXOPEN,
WT_CTXCLOSE, WT_CTXUPDATE, WT_CTXOVERLAP,
WT _PROXIMITY
a 9 o ¥ Y v
- wmaanusannulfsuu/asvesdoya 18un mmws WT INFOCHANGE
TunfiizondredinnuaneivaziSon 2 waws 14un e WT PACKET LA [ad
WT_INFOCHANGE
2.6.1 (M9 WT_PACKET
S| d dy ' v a S g kY 3 ] 9
Wuwmmauenmgmssl Taswaeiivzgndsluiiulardnifudwosnowing aqld

= 9 vy
Nﬂ?ij@ﬂm@!aj\]ﬁﬁ]fﬂi@“lulj

WNN0S MoTUEY
I ' A g @ 9 aydgj
wParam NUMAMUTUUAVUDY Packet mﬂumﬁsmnmmumu
I 1 a [~ ot dy
[Param muﬂmaumammﬂaumﬂw%zﬂigmawa Packet U

M151971 2-7 M5 1UAAINITINADS YO UMD WT PACKET

Comments
TsunsnazBonldilasan wTpacket wSoflsnauaun fdlun1saum Packet 1e'1&%0)
v
eyl
2.6.2 a9 WT_INFOCHANGE
' o 3 o a Ja g
Wwalyy  WT_INFOCHANGE  wzgnas lifmanneuiinduuvesuaziu Tardniy

A T o { ad 7o = =
WivesnouindilomdeyaiilivosTablerignsifsn Taoileddu WTlnfo imisi/deuuas

W3 Mos1e

g I a I o =
wParam Lﬂ‘]Jﬂ?LﬂJ!,L!!,"i]@ﬁll@umﬁ"UENTabletlmulﬂ@31’]1’1"lﬂ1§!,‘l]ﬁﬁluuﬂﬁ\‘i

v A a1 g ¢ A & a s ¢
voya nieaniauduguimansasunaniufannesauas

Vu

' gy

< =t =
IParam INUM Category A Index vovoyalinsfasunlas Taodoya

ad o o [ 9 ad I~ U
ludsad vziAumm Category nzdoyaluisagaozdum mdex

15197 2-8 ﬂ75N!!ZTFNW'Ii'lﬁlﬂ@;sllf’)\?lwmﬂﬂﬂ WT_INFOCHANGE



Comments
[ Y
Tsunsuazainsaivimsn/feundasquantialdlaemsaousummaai Tsunsy
' il ' kY Y
Taona lornazgdesmsiozusaliddnunauioTauaz o T sunsutuinldoulmisnns
i I Aq v &y ) =4 1o & ¥ G g =

ua Isunsvodrsdwn ildmasdnlumsianeuingern lisuiludesaulommesafinod 1

A g 4 @ @ ::sy A @ aaa Ao =
TsunsuiiuTablensiunes  Asvziansiuwmyl  MonsuslFasoniimswdeuuas

P ¢ ¢ o i ey o
@Qﬂﬂﬁ%ﬂ@ﬂﬂl@ﬁaWjﬂLﬂﬁ Iﬂﬁ]fﬂﬁﬂWWuﬂ‘U@QTabletl@JLuLﬂ@ﬁuu Wi@IﬂﬂTabletLﬂJLum@i@uﬂ



14

UNN 3

mstiunnteyagiiuy UNIPEN

S| < aa y {
UNIPEN iugiuuumisinudeyavesmeileatnea e ldlumsuann/aoudoya

@

av o kY 9 o A o < Y vy
Nuﬂ]ﬂﬂllazwwuqiu@']uaguuzﬂ’]a'lﬂil/@u']llnﬂﬂjjﬂﬁqllﬂuVL’J

o)

fMeguinaeie  An

D

UNIPEN gnoenuuuutie 1 a.a. 1993 Tasfiusinuazanitiuaieg €hswesniuy ndn 40
1 wva ]

uva  3uuuves  UNIPEN  Idgnsiusaumnningaaniavesyluumsiiudeyaniosile

aa ~ < ' 1 ~ ' '

avaea Nldidunsmoluvewrazniasaufihuniaueoniuy wu IBM, Apple, Microsoft,

Slate(Jot), HP, AT4T, NICI, GO ttag CIC

3.1 Y52 3R89 UNIPEN

y [ S W ' o a
UNIPEN  gnesnuuusuiessdsuanudosmslumsinudaeseaisie  dmsy
° 9 o o Yo A ¢ y = A
i lglumsienazianssuuihaeionvvoeulad  Tudunsissul 1990 ndeq
a s o = g o o o
Ao umosuazglnsaidamsildhanuilugdnsaifoudoyanan ldsuanuaulenn
IS ' ' Yo A o NG e a o
asawluedunn uannuaITaveIsuu e wiless uduimiwely uiEvuay
a o e Al g V&g g v A o o
UMIINALANY - ARAYUREINUAIUT drfinugudeyaateile dmiunaasaznadou
9 o (= 19y | qs’ & 9. o v av 9
ssuuMiduvesaues  lufimsweunsdoyamaril  ieudflymuazaniuayuiinideld
Y Y aa v Yo 4 dad ayva ad &
AINTAAUANMITDMIATIEVUIIMeNeNaTY 39latinssisy Tasens UNIPEN aiuan
A g [~ @ ] 9 A 1 4 Yt o
ol uuraunuMedugteyaneiinvalguuvesy latuag Idinsimuagduuy

YoIUDYas WY

3.2 yUuuuveslvld UNIPEN Definition

2 v

I 9 o) Jd =) . adda =
UNIPEN inudoyaiu Iaueafuuuves (extensible ASCID Tagi3saNug1ue

a

30

e .

ad

filo .COMMENT, .RESERVE uaz KEYWORD Adi3sannqdanglsatimiiueue

o o ' ] [
UNIPEN definition a1fuiuin 1.0 swagdvamanudoyanisluaunsouibos

v
[ =t

[ '
von 1Ay 3 dau Al
' s & A < ° a Y vy '
dauhmie nsedu A wumsmvuastiavestoya Tavld keyword RESERVE 13U
RESERVE [N]  fwuadoyasiadiay

RESERVE([S] - famuadayawiiadonin



15

adad Jd

drufiaes niodu B Wumssmuaddisanzi U 1Flumafudoya Tasldas
350 KEYWORD 191
KEYWORD .COORD [R][.] SMuaReaTa fxe .COORD 14113
Humdunisueagn
KEYWORD .PEN DOWN [RIL]  fwuaidi3sa five PEN DOWN 1911,

< ° ' 4 [
manudeyn Sumisueaga iielinaresafiuTablet

druiaw nSedn ¢ Wumssmuadonnuniasin 1314 d My UNIPEN definition
Tag 146350 RESERVE 19y
RESERVEX 191 X voadwmusvestnnuuudly (pad)

RESERVET 191 T uenaranlunieiadiuif

a3 eazidea 1vd UNIPEN definition 31 1.0 18 luaianian n.
3.3 stduvumaiudeyaves UNIPEN

[Ty < g 3 v o o o '
IWddoyamanlugUuynves UNIPEN tuasilszneudisymidenanysnl udnz

dmvziszneu ludeRddsatazersnamun Trlddeyalugiiuy UNIPEN szifludrduves

o

aov 1 s 9 A = o A v K g ! Y
wiadwmisosthamuuudy wasidoyaduadoaniuiton lvlumsiuiindoya 1w foya

I TN ; v A
vosgUnsainldtiunn Quon msutlaau (Segmentation) gUtvvvesdeyauazdus

o w

Youad 1 Uevosthnm wﬂumauamuwmﬂmmm aﬂmmmu"hcluﬁﬂuumm

Q

WWUYesRdiisa PEN_DOWN wiag PEN_UP Taufiudoyagdiiu (x, v) uasdeyadin

Q

Do

A a oA ' A ' 1 a

WA UY 1BU AUUNnnIan (T) ﬂ‘lLLﬁ\TﬂﬂGU@QIhﬂﬂT (P) ﬂ?uﬂl@ﬂﬁm@ﬁﬂ?ﬂﬂ'] (RHO) g

tﬂ' d! EY 1 a a 1 ;:y v XK Y A u:g (Y] o ] adad

DU %QT@Hﬁﬁ?HLWML@NLﬁﬁ’]u i]gi;]ﬂ‘]_lu‘ﬂﬂll'lﬁﬁEJL]JJGUN@QﬂﬂﬂTiﬂWﬁuﬂﬂ?ﬂJ@@ﬂUmﬁﬂ
1 < 9 A Yy 9 o w

.COORD ¥ ‘H1ﬂ‘l]é'ﬁm‘UéUE]llﬂa‘U@Qﬁ?ﬂufﬂﬁuﬂ]@uﬁﬁ?ﬂﬂﬂ]@ﬂﬂﬂ X, Y) tazusInavosl1nnd

QU

Y
v A

Tumsweuluuaazga azdesimuanl .COORD fail
.COORD XY P
Tuudazussiiaszndie PEN_ DOWN iy PEN_UP vzudasmvosgaiioy lagly

[ S| ' o 1 1o w A < ' =
aosrusnITtuMMunuga ey (X, Y) uazmnaudunivewwssnavesthnmlunisi@ou

L1



16

PEN_DOWN
5194 2821 5
5195 2821 7
5196 2822 11
5197 2821 15
5798 2820 19

PEN_UP

lulwlddoyaves UNIPEN sia'laasiifidiisa . VERSION [WOUBNIUYDY UNIPEN

.. adad & v &4 v &2y v
Definition AYLITA .DATA_ID Uaﬂﬂn@mmgmmayau NE’JUUL“U‘U@GﬂWTUHVIﬂ"UEH;!ﬁﬂ$Qﬂ§$Uul’J

Q

adad Y

ot @ adad 1 ' '
TuRdisa SETUP veyavesgunsainldiuiinezgnszy 1AuAd3sa PAD mautadiudes
Y A 1 1 ° Y adad v Aadad A =
votoyn uazvovewaazauIsgninua 1iuAddse SEGMENT uasdslfdiiasugan
4 o Y 1 2 9 & A =l ol y g
e il lunsifudeyaduquenmiionnfing ey

@ 1 J
Aaed19vee IWadayauuy UNIPEN uans13lunamman v,



o w
MUNMOTYANAN WIzDRMNdIMIANSLS o

=
Unn 4

ad o
Qﬁﬂﬁ‘i’l"lﬂusll@\ﬂ‘l_li!!ﬂiu

C= A dy % Y o
Wsunsuniuiindeyameifolugiuny UNIPEN § gnesauumuasiann i
a wva a d 9 5 . . o a
swuuUiansIn1a9d Taeld11sun5u Microsoft Visual Studio NET 2003 Tunissiam auvai
v a wva a .4 o w o . ~
emimnnnszuul§iEnsTuland mszdosifaveslasiiosuoeTabletas Wintab API 9N
Y o a va a g 09:
sanuuuIN Ihnuuus s oI iR Iu Taadiii
4 = & 4 oM 5 a @ P
dedldamidalsunsy Tsunsuasshmsadrnsufinditorinisiade U Tabledd
A 1 (Y A a J d =} v g = 99 ¢ !
WounvognuInToIRaNN IR INUNESAgeal LazsoTudeyamsiBeuveadldan Tasludn
a 1 v Yq Y =) 4’1’ P R A | 1 a = =) o) 9 o '
AnARAUA T azlNuhd Nl uanvaziluyed@mdniidulssithuduussvinegnioly
Y Jq Y = v o ~ ) Y ' 3 ' o
Wgldudoudidnes awilusunsusimua Baslugeaiu suniessunsvauves

Tdsunsy Asgaii 4-1

Edit View Help

sf=g= 7

Ready X =310 Y =236 pkX = 3442 pkY = 1141

{ a [ g v )
i 4-1 daudaned vl uvoalsunsusuiaeseasiiolus iy UNIPEN

62625



A yq v A » 7w o4 o ow a s oA 1
togldaudeunesive i I lugesiisosudoyamsiden ApuMNgNgnad1adiuly

oszl a) =l 2 ' [ 4 a Jd
vupoumaalisunsy szgnSonlduaziSuoyanaliTablet duvmwanfuniosnoufines

- 1

@ P A a < o Y
LN@IﬂﬁLLﬂﬁﬂJq%ﬁULNﬁL‘TD’ﬂWEE‘i N LﬁlmfﬂﬁﬂiﬂﬂTﬂﬂWa\?UUTablet I‘L‘ﬁllﬂﬁfhﬂﬂz'ﬂWﬂTﬁﬂﬂaaﬂ

El

2

a

U0y Wintab Packet 1191077 iio1h ltlszauranase i)
E4
LY =1 ] Qv o '
Tsunsutiuiindeyamofiolugtuuy UNIPEN 4 wiNudoyannadwriavesnm

A~ a a d?l aov o ] 3 I~ aov o 1 1 rTa v
welmsuuAavu lasinadumisiuduifadumisvesnmuuuiiuTablet lil9fsavos

o < a da o @ 4
yauuniiive Tasdaynrzgmiluiu i lasldlnseatedeyaunasdaad udasetuiinas s

Tegluguund UNIPEN finual3



19

v

=
UNn s

NanN1InNnaog

1 E4

e lduiindresuasilelauld lilsunsuiiufindoyameiielugduuy UNIPEN fiida

g g v Jh g aa b o o

wld laniiumadnisuivdeyaneioninoa Tuguuy UNIPEN Ssfidrot1eves s 1800
v K 9 =] =t = Ju qy

Tsunsutiufindeyamueilelugtuuy UNIPEN fifistwazidoaves ndasi

.VERSION 1.0
.DATA_SOURCE kong

COMMENT  ##t#HH#H iR R

ST
TH T T

it DOCUMENTATION ###

HHHHR B

DATA_CONTACT

Name:  Kong Chantem
Email:  kong@eve.co.th

SETUP  Site:  Faculty of Computer Engineering

KMITL
Time:  November 2005
Writers:  Kong Chantem

Form layout: Window with a baseline

.DATA_INFO Alphabet: Latin, small case
Lexicon: English letters.
Writing style: Printed

Segmentation: Characters

.PAD Machine name: Genius WizardPen 4x3

.STYLE PRINTED



-HIERARCHY CHARACTER

.COORD X Y P

-WRITER_ID Kong

.SEGMENT CHARACTER ? ? "a"

PEN_DOWN
3111 2067 2
3111 2067 3
3111 2067 4
3111 2067 5
3111 2067 6
3110 2065 7
3109 2061 7
3109 2061 8
3109 2061 9
3109 2061 11
3109 2061 13
3109 2061 16
3109 2061 18
3109 2061 19
3109 2061 20
3109 2061 21
3109 2061 22
3109 2061 24
3109 2061 25
3109 2061 27
3109 2061 29
3109 2061 30
3109 2061 31
3109 2061 33



3109
3109
3109
3109
3109
3109
3109
3109
3109
3109
3109
3109
3109
3107
3107
3105
3105
3101
3099
3099
3096
3093
3091
3089
3086
3084
3080
3080
3077
3074
3071
3068

2061
2061
2061
2061
2061
2061
2061
2061
2061
2061
2061
2061
2061
2062
2062
2062
2062
2063
2066
2066
2065
2065
2065
2065
2065
2065
2063
2063
2063
2060
2060
2059

37
39
41
43
45
46
47
48
49
50
52
53
55
56
57
58
58
58
59
59
59
60
60
60
60
61
62
62
63
63
63
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3066
3062
3059
3056
3053
3050
3048
3046
3043
3039
3036
3032
3028
3025
3020
3017
3014
3009
3006
3002
2998
2995
2991
2987
2984
2981
2977
2974
2972
2968
2966
2963

2037
2035
2031
2029
2026
2024
2021
2017
2015
2011
2008
2006
2001
1999
1995
1990
1987
1984
1979
1975

1972

63
64
65
65
65
65
65
65
66
66
66
66
67
68
70
72
74
75
76
77
77
77
77
77
77
77
77
77
i
77
78
78

22



2960
2957
2955
2953
2952
2951
2947
2945
2942
2940
2937
2936
2934
2933
2931
2929
2928
2925
2924
2922
2921
2921
2920
2920
2920
2919
2918
2918
2918
2916
2915

2915

78
78
78
78
78
78
79
79
79
80
82
83
&3
&3
84
85
86
86
87
88
89
89
90
90
91
91
91
92
94
96
98
100



2913
2913
2913
2913
2913
2912
2915
2915
2916
2918
2918
2919
2919
2918
2918
2920
2921
2922
2923
2924
2925
2928
2929
2929
2930
2931
2931
2931
2933
2933
2937

2937

1829
1824
1818
1811
1804
1798
1792
1787
1782
1778
1775
1770
1767
1763
1759
1755
1749
1745
1741
1737
1733
1729
1725
1722
1718
1715
1712
1709
1705
1702
1698
1698

102
103
104
105
105
106
107
108
108
109
109
110
111
113
115
116
116
117
118
118
118
118
118
119
119
119
119
120
120
121
122

123



2940
2943
2945
2947
2951
2954
2957
2961
2964
2966
2966
2970
2972
2972
2975
2978
2982
2986
2991
2996
3003
3009
3015
3020
3026
3032
3035
3039
3043
3046
3048

3051

1695
1693
1689
1687
1685
1682
1681
1679
1676
1674
1674
1672
1672
1672
1673
1672
1675
1678
1680
1683
1688
1694
1698
1704
1708
1712
1716
1722
1726
1731
1737
1742

124
126
128
131
133
133
134
134
134
135
136
137
139
142
145
147
150
152
155
157
159
160
160
160
160
161
161
164
167
171
178
183
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3054
3058
3061
3066
3070
3075
3080
3085
3089
3093
3098
3101
3105
3108
3111
3114

1749
1756
1763
1771
1781
1790
1798
1806
1814
1821
1828
1836
1843
1851
1860
1866
1875
1883
1891
1898
1905
1912
1920
1927
1935
1942
1949
1956
1961
1967
1972
1977

187
189
190
190
190
190
190
190
190
191
191
192
194
197
199
200
200
200
200
200
202
203
205
206
207
208
208
209
209
209
209

210
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3157
3157
3157
3158
3159
3159
3161
3162
3164
3165
3165
3166
3166
3166
3168
3166
3166
3166
3163
3163
3163
3163
3163
3163
3161
3159
3155
3152
3149
3147
3144

3141

1980
1984
1987
1990
1994
1997
2002
2008
2014
2019
2025
2032
2037
2041
2046

2051

210
212
213
214
214
214
214
214
214
214
214
214
214
214
214
214
214
214
214
213
214
213
214
213
212
212
212
213
212
212
212

212
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3138
3135
3132
3130
3128
3127
3126
3124
3123
3123
3122
3123
3122
3121
3120
3119
3118
3116
3114
3113
3113
3111
3110
3111
3111
3111
3111
3112
3112
3113
3116

3117

2011
2002
1992
1981
1972
1963
1955
1945
1937
1929
1921
1913
1905
1897
1890
1883
1875
1866
1858
1850
1841
1833
1825
1817
1809
1800
1792
1785
1780
1774
1768
1762

213
214
213
212
212
212
213
213
212
212
212
212
212
212
219
212

212
212
213
213
213
213
214
214
214
214
214

215

28



3119
3121
3123
3124
3128
3132
3135
3140
3144
3148
3148
3151
3153
3153
3157
3159
3162
3165
3169
3171
3173
3175
3175
3175
3179
3182
3186
3190
3193
3196
3200
3203

1754
1748
1741
1734
1727
1720
1715
1709
1705
1702
1702
1698
1694
1694
1691
1689
1688
1688
1689
1688
1687
1688
1688
1688
1691
1691
1694
1696
1697
1700
1701
1703

216
216
216
217
217
218
220
222
224
226
228
231
235
239
242
245
249
251
253
254
255
256
259
260
261
263
264
265
266
266
266

266

z2



3203 1703 261
3203 1703 239
3205 1705 200
3205 1705 150
3205 1710 98
3204 1716 50

PEN_UP
SEGMENT CHARACTER ? 7 "b"
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18 UNIPEN Definition

L g g 1] oy #
.COMMENT Hit A R HH R A Y

# UNIPEN 1.0 FORMAT DEFINITION #

# - Copyright (c) 1994, Isabelle Guyon, AT&T Bell Laboratories =~ —--=x i
# #
# DISCLAIMER: #
# #
# USER SHALL BE FREE TO USE AND COPY THIS SOFTWARE FREE OF CHARGE OR #
# FURTHER OBLIGATION. #
# #
# THIS SOFTWARE IS NOT OF PRODUCT QUALITY AND MAY HAVE ERRORS OR #
# DEFECTS. #
# i
# PROVIDER GIVES NO EXPRESS OR IMPLIED WARRANTY OF ANY KIND AND ANY #
# IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR PURPOSE ARE #
# DISCLAIMED. #
# #
# PROVIDER SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, #
# INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF ANY USE OF THIS #
# SOFTWARE. #
# #

The format is self-defined from 3 basic keywords:

.COMMENT, .RESERVE and .KEYWORD

A - DATA TYPES

(O8]



.RESERVE [N]

.RESERVE [S]

.RESERVE [F]

.RESERVE [R]

.RESERVE [L]

.RESERVE [.]
.RESERVE [+]

.COMMENT

Integer or decimal number represented by digits separated by a
dot; may start with a sign; no commas allowed.

String: any combination of keyboard ASCII symbols, except space,
new-line, tabulations and words starting by a dot in the first
column.

Free text: a succession of strings separated by space,

new-line and tab.

Reserved string: a string which has a special meaning for the
UNIPEN format, as defined in the reserved string glossary.

Label: a string enclosed between double quotes which may contain
spaces new-lines or tabulations, all counted as spaces; the

escape character is backslash; inside a label, double quotes

should be replaced by \", backslash by \\, tabulations by \t and
new-lines by \n.

Repeat the last type until a new type is indicated.

Repeat all preceding types any number of times.

B - KEYWORDS

KEYWORD .KEYWORD [S] [R] [.] [F]  Define a new keyword:

keyword, argument types, documentation.

.KEYWORD .RESERVE [S] [F] Define a new reserved string:

reserved string, documentation.

KEYWORD .COMMENT [F] Comments for human reading, to be

ignored by the machine parser.

KEYWORD .INCLUDE [S] Name of file to be included as header

.COMMENT

------------------ Mandatory declarations

(e.g. documentation or lexicon file).
** Do no put the PATH.
** No include file should contain

another include file.




KEYWORD

.KEYWORD

KEYWORD
KEYWORD

KEYWORD

.COMMENT
KEYWORD

KEYWORD
KEYWORD
KEYWORD
.COMMENT
KEYWORD

.VERSION [N]

.DATA_SOURCE [S]

DATA_ID [S]
.COORD [R] [.]

.HIERARCHY [S] [.]

DATA_CONTACT [F]

.DATA_INFO [F]
.SETUP [F]
.PAD [F]

MANDATORY version number of the format
(current version 1.0).

MANDATORY name of institution or

person where the data came from.

Name of this database.

Declaration of the coordinates used in

.PEN_DOWN and .PEN_UP components, a

subset of: X, Y, T, P, Z, B, RHO,

THETA, PHI, including at least X and Y.
Declaration of segmentation hierarchy

used by .SEGMENT. Examples of arguments

may be: 0, 1, 2, ..., DOCUMENT, TEXT,
PARAGRAPH, PAGE, LINE, SENTENCE, WORD,
FORMULA, CHARACTER, STROKE, SHEET,
GLYPH, DIACRITICAL, GESTURE, KEY, etc.
This list is not limitative.

A typical hierarchy is:

HIERARCHY SENTENCE WORD CHARACTER.

Data documentation
Where to reach the person responsible
to answer questions about the database.
Nature and structure of the data.

Data collection recording conditions.

Data collection device.

.ALPHABET [L] [.]

Alphabet
Declaration of all characters used in
data labels. In this version of the
UNIPEN format, characters are
restricted to English keyboard ASCII.
RO A UL B UL G gt

"9" A" B "C" "D "E" "F" "G" "H"
I T ML M N P )
“RUUSTUTT MU VW X Yy ez

uavl vlbn ch "d" ueu ntm ng nhlv nin



KEYWORD ALPHABET FREQ [N][.]

.COMMENT

KEYWORD .LEXICON_SOURCE [S]

KEYWORD .LEXICON _ID [S]
KEYWORD .LEXICON CONTACT [F]

KEYWORD .LEXICON_INFO [F]
KEYWORD .LEXICON [L] [.]

-KEYWORD .LEXICON_FREQ [N] [.]

.COMMENT

Lexicon

KEYWORD .X_DIM [N]

'|j|v nkn nln ulnn nnn nou npn nqvl Hru

usu "t" """ nvn "o an ([T} nZn "non
n!u n@n n#n n$ll n%n AN u&u [[F31 ll(Vl
ll)ll "_n n+n "n_n u'n u\\n H/n n{u n}vl

L AL LN LI K N L T T T T T N TR TR TR T IR 1
T e M ot st i)

o gy o0 n\ "
>

A broader set of characters will be
allowed in the next versions.
Natural frequencies of characters in

the data (need not add up to one).

Name of institution or person where
the lexicon came from.

Name of the lexicon.

Where to reach the person responsible
to answer questions about the lexicon.
Informations about the lexicon.
Representative set of class labels
found in the database, generally at

the word or character segmentation
level.

Frequencies of lexical entries defined
by .LEXICON. Lexical frequencies
characterize the distribution

from which data samples were drawn
at random. Therefore, the number of
times a lexical entry appears in the
database should be approximately
proportional to the lexical
frequencies. Normalizing such that

all numbers add-up to one is not

necessary.

Data layout

Width of the bounding box, in pixels



(using the resolution of the input
device, not that of the display).
KEYWORD .Y _DIM [N] Height of the bounding box, in pixels.
KEYWORD .H_LINE [N][.] Distance in pixels between the bottom
of the bounding box and horizontal
guidelines, such as a baseline.
KEYWORD .V_LINE [N] [] Distance in pixels between the left

edge of the bounding box and vertical

guidelines.
.COMMENT Unit system
KEYWORD .X_POINTS PER_INCH [N] x resolution of the data collection

device (1 inch~ 2.5 cm).

KEYWORD .Y_POINTS PER_INCH [N] y resolution of the data collection
device.
KEYWORD .Z_POINTS_PER_INCH [N] z (altitude) resolution of the data

collection device.
KEYWORD .X POINTS PER MM [N] x resolution of the data collection

device (in ST units).

KEYWORD .Y_POINTS PER MM [N] y resolution of the data collection
device.
KEYWORD .Z POINTS PER MM [N] z (altitude) resolution of the data

collection device.
KEYWORD .POINTS PER_GRAM [N] Pressure resolution of the data

collection device.

KEYWORD .POINTS PER _SECOND [N] Sampling rate, MANDATORY if T not in
.COORD space.

.COMMENT Pen trajectory

KEYWORD .PEN DOWN [N] [.] Pen down component: repeated sequences

of coordinates as defined by .COORD,
pen touching the pad surface.

KEYWORD .PEN _UP [N] [] Pen up component: same as .PEN_DOWN,
but with the pen not touching the pad
surface.

KEYWORD .DT [N] Elapsed time measured when pen



.COMMENT

KEYWORD .
KEYWORD .
KEYWORD .
KEYWORD .
KEYWORD .
KEYWORD .
KEYWORD .
KEYWORD .

KEYWORD .
KEYWORD .

DATE [N] [N] [N]
STYLE [R]
WRITER ID [S]
COUNTRY [S]
HAND [R]

AGE [N]

SEX [R]

SKILL [R]

WRITER_INFO [F]
SEGMENT [S] [R] [R] [L]

Data annotations

coordinates are elided because the pen
was immobile or out of proximity of

the pad sensors.

Date stamp: month, day, year.
PRINTED, CURSIVE or MIXED.
MANDATORY unique writer identification.
Country of origin.

Writer hand: L for left, R for right.
Writer age, in years.

Writer sex: M for male, F for female.
Skill of writer, familiarity with

input device: BAD, OK or GOOD.
Misc. information about writer.

Type of segment, its delineation,

quality and label.

-> First argument: type of segment,
such as the ones declared in
.HIERARCHY (e. g. SENTENCE, WORD,
CHARACTER, etc.).

-> Second argument: segment
delineation by a A[:M-]]-[B[:N]],[C]
expression (see reserved string
glossary). Components are numbered in
order of apparition in the present

data set, starting from zero.

The component counter is reset to zero
at each beginning of new file and

each .START SET. Empty segments or
components are NOT counted. If the
segment delineation is NON ambiguous,
the second argument may be cither
replaced by ? or omitted,

if ALL following arguments are omitted:



KEYWORD .START SET [S]

-KEYWORD .START BOX []

.COMMENT
KEYWORD .REC_SOURCE [S]

KEYWORD .REC_ID [S]

KEYWORD .REC_CONTACT [F]

KEYWORD .REC_INFO [F]

KEYWORD .IMPLEMENT [F]

Recognizer documentation

-> Third argument: quality level,
BAD for illegible, OK for regular,
GOOD for superior, ? for unknown.
The quality may be omitted only if the
fourth argument is also omitted.

-> Fourth argument: label (Sentence,
word, character, etc.)

The label may be omitted.

Start a new set; the argument is

the set name.

The component counter is reset to zero
and the lexicon is deleted.

In the absence of .START SET, the
component counter is automatically
reset to zero at the beginning of each
file and the set name is the file name.
Erase all components from the previous
data bounding box, and start a new
one (useful for browsing). No argument.
In the absence of START BOX,
segmentation points of highest

hierarchy level will be used.

MANDATORY name of institution or
person where the recognizer came from.
MANDATORY recognizer name.
Where to reach the person responsible
to answer questions about the
recognizer.

Nature and structure of the recognizer,
number of free parameters, number of
training examples.

Recognizer implementation, software

and hardware.



.COMMENT

KEYWORD .TRAINING_SET [S] [S] [S] [R] [+]

KEYWORD .TEST_SET [S] [S] [S] [R] [+]

KEYWORD .ADAPT SET [S] [S][S][R] [+]

KEYWORD .LEXICON SET [S][S] [R] [+]

Recognizer declarations

40

Training data set.

-> First argument: data source,

from .DATA_ SOURCE.

-> Second argument: database name,
from .DATA _ID.

-> Third argument: data set name,
from .START SET or the file name.
-> Fourth argument: segment of data
delineated by a [A[:M]]-[B[:N]],[C]
expression (see reserved string
glossary).

The four arguments types may be
repeated any number of times.
MANDATORY ftest set.

Always disjoint from the training set.
Same argument types as for
TRAINING SET.

Writer adaptation set on which the
recognizer was fine tuned to perform
best on a particular writer.

Same argument types as for
.TRAINING_SET.

Lexicon used by the recognizer.

-> First argument: lexicon source,
from .LEXICON SOURCE.

-> Second argument: lexicon name,
from .LEXICON_ID.

-> Third argument: a [N]-[N],[N]
expression (see reserved string
glossary) defining the subset of
lexical entries used. The second
argument may be omitted if only one

lexicon is used.



.COMMENT Recognition results

KEYWORD .REC_TIME [R] [N]

KEYWORD .REC LABELS [S][R] [R] [L] [.]

KEYWORD .REC_SCORES [S] [R] [N] [N] [.]

Delineation of a data segment, and
recognition time.

-> First argument: segment of data
delineated by a [A[:M]]-[B[:N]1,[C]
expression (see reserved string
glossary).

-> Second argument: REAL recognition
time (in seconds) it took with the
implementation described in IMPLEMENT.
Segment type, its delineation, its
acceptance decision and its

recognition labels.

-> First argument: type of segment,
such as the ones declared in
.HIERARCHY (e. g. SENTENCE, WORD,
CHARACTER, etc.).

-> Second argument: segment
delineation, as in .SEGMENT.

-> Third argument: ACCEPT, REJECT
or ? for unknown.

-> Following arguments: labels
(Characters, words, sentences, etc.)

in order of decreasing likelihood

(best guess first).

Labels may be omitted if the second
argument is REJECT.

Segment type, its delineation, its
acceptance score and its recognition
scores.

-> First argument: type of segment,
such as the ones declared in
.HIERARCHY (e. g. SENTENCE, WORD,
CHARACTER,; etc.). ;

41



.COMMENT

-> Second argument: segment delineation
as in .SEGMENT.

-> Third argument: acceptance score,
high => ACCEPT, low => REJECT,

0 if unknown.

-> Following arguments: scores for

the labels given in .REC_LABELS in
order of decreasing values

(highest score = best guess, first).

C - RESERVED STRING GLOSSARY

(data types are also reserved, see section I)

.RESERVE [N]-[N],[N]

.RESERVE [A[:M]]-[B[:N]],[C]

Compact representation of a list of
numbers, used by .LEXICAL SET,
SEGMENT, REC_TIME, .REC L ABELS,
.REC_SCORES. The list:
2,3,4,5,15,9,50, 51, 52,53,

54, 55 would be represented as:
2-5,15,9,50-55.

Commas allow non contiguous numbers
(useful for segmentation of delayed
strokes, 1 dots and t bars).

NO SPACES are allowed in the notation.
More flexible representation to

delineate segments of data

by breaking components. A,B and C are
component numbers, M and N are point
numbers in the component.

Both components and points are 0-base.
L defaults to zero and M to the last

point in the component. Thus the



.RESERVE X

.RESERVE Y

.RESERVE T
.RESERVE P

.RESERVE Z

.RESERVE BUTTON
.RESERVE RHO

[N]-[N],[N] expressions are special
cases of a [A[:M]]-[B[:N]].[C]
expression. The example
1:40-3,5,6:0-6:12 delineates component
1 from point 40 to the end,

all of component 2, 3 and 5 and
component 6 from the beginning to
point 12.

NO SPACES are allowed in the notation.
X position of the pen on the pad
surface, in units of X given by
X_POINTS PER INCH

Y position of the pen on the pad
surface, in units of Y given by
.Y_POINTS_PER_INCH

Time in MILLISECONDS.

Pressure in units of P given by
{UNITS_PER_GRAM. Use preferably a
linearized pressure in 1000 units

per gram of force and calibrate the

zero as the threshold of pen reaching
the pad surface. Negative pressures

can account for remaining non-
linearities and hysteresis.

Altitude above the pad surface, in

units of Z given by .Z_POINTS_PER_INCH.
Barrel button states: 0, 1, ...

Rotational angle of the stylus,

measured in degrees from some
nominal orientation of the stylus

(e. g. barrel button on top).

The angle increases with clockwise
rotation as seen from the rear

end of the stylus.



.RESERVE THETA

.RESERVE PHI

.RESERVE L
.RESERVE R
.RESERVE M
.RESERVE F
.RESERVE BAD
.RESERVE OK

.RESERVE GOOD

.RESERVE ?
.RESERVE PRINTED
.RESERVE CURSIVE

.RESERVE MIXED

.RESERVE ACCEPT
.RESERVE REJECT
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XY angle of the stylus, measured in
degrees, increasing from the X axis
in the counter-clockwise direction.
Z angle of the stylus, increasing
from the pad surface,

in the positive Z direction.

Left handed.

Right handed.

Male.

Female.

Unskilled writer, illegible writing.
Average quality writing, unambiguously
legible.

Superior quality writing, most
recognizers should get it.

Unknown.

Printed handwriting style.

Cursive handwriting style.

Mixed printed and cursive handwriting
style.

Accepted by recognizer.

Rejected by recognizer.
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1. 0en g4 fuller.dat
.VERSION 1.0
.DATA_SOURCE fuller
.DATA_ID August-93-sample
.DATA CONTACT

Name: Tom Fuller

Affiliation: Principia College (Asst Prof), Washington University

(Research Assistant and Doctoral candidate)

Address: Principia College, Elsah, IL 62028

Phone: 314-935-7541

Fax:  314-935-7540

Email:  thf@cezanne.wustl.edu
SETUP

Site: Kumon Project, Washington University, St. Louis, MO, USA

Time: July, 1992

Conditions: Supervised recording conditions

Subject sitting at a desk

Writers:  Volunteer

Form layout: Multiple boxes (26 for letters in rows)
.DATA_INFO

Alphabet:  Latin lowercase

Lexicon: letters a-z
Quantity:  one of each letter
Quality: all labels double checked.

Number of writer(s): 1

Writing style: Printed
Segmentation: characters written in boxes. No "hand" segmentation
.PAD

Machine name: Wacom HD-648A



Display: translucent type blue mode (STN) with backlight
Matrix 640 x 480 points

Pen: Untethered pen with side button

NIRRT NIRRT NIRRT IR IR IR IR INI N}
COMMENT #H#H#HHHHBHIHHHHHIHHH

### DATA LAYOUT ###
HHHHHH
X_DIM 261
Y DIM 120
H_LINE 0

COMMENT  HHHHHHHHHHH S
. R R

### UNIT SYSTEM ###

A
.COMMENT I inch ~2.5 cm
X_POINTS_PER_INCH 500
.Y_POINTS_PER_INCH 500
POINTS_PER_SECOND 192
HIERARCHY CHARACTER
.COORD XY
COMMENT  ####ttit
### LEXICON ###
T
LEXICON "a" "b" "c" "g" e "fit "g" "h" "t tjt wen ] gy
"n" "0" "p" "q" "r NN "R W X" My "
COMMENT ##### #4444
#i# DATA ###
HHHHHHHHH
DATE 07 20 1992
WRITER_ID  THF
HAND R
SKILL 0K

STYLE PRINTED

.COMMENT In this file, segments are characters (total of 26 characters)

.SEGMENT CHARACTER 0 OK "a"
PEN_DOWN
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31
36
40
40
47
51
35
57

109
109

11
110
103
96
84
77
69
61
54
47
42
36
32
30
25
25
25
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76 25
76 27
73 30
72 39
68 39
66 42
64 46
61 46
55 47
55 51
46 54
42 54
38 54
34 57
30 58
24 58
23 58
16 58
13 58
6 55
5 50
4 49
1 47
1 45
0 43
0 38
0 32
4 23
4 16
6 12
9 6

13 4

19 2

20 0

& ld' Y o U ¥ dl = 1 gj 1 Y o ¥ LS4 ¥
wnasiluenansnanulidmsumsldnuienisnwvintu eugsliiluldussleviaunis

Laidnsdilag vdu Snvieihadilvidawdasilon wasdesgedadadvesenalsynassminisunlulys



28 0
32 0
38 0
43 1
51 5
62 8
62 9
68 12
70 12
73 12
76 12
77 12
80 12
PEN_UP

.SEGMENT CHARACTER 1 OK "b"

PEN_DOWN
0 119
0 118
0 114
I 107
1 102
3 84
8 79
8 70
10 61
10 54
10 44
10 37
10 3]
12 26
12 20
12 1

= dew a1 ' o < @ ' yy a 1 qy
swazmmmm'lﬂauﬂwm lMHWMLLﬁﬂQLﬂuﬂ’J@ﬂN hmmmm

49



2. feehaluld nici.dat
.VERSION 1.0
.DATA_SOURCE nici
DATA_ID november-1990-sample
COMMENT  #HHHHIHHHHHH
### DOCUMENTATION ###
TR R IR
.DATA CONTACT
Name: Lambert Schomaker
Email:  schomaker@nici.kun.nl
Phone:  +31-80-616029
Name:  Gerben Abbink
Email:  abbink@nici.kun.nl
Phone:  +31-80-615981
Fax: Fax: +31-80-615938
Affiliation: Nijmegen Institute for Cognition and Information (NICI)
Address:  P.0.Box 9104
6500 HE Nijmegen, The Netherlands
SETUP Site: NICI, Room A0.29
Montessorilaan 3, 6525 HR Nijmegen
Time:  November 1990
Conditions: Supervised recording conditions
Subject sitting at a desk, writing on an opaque
tablet. The paper was aligned with the tablet.
The tablet orientation was changed by the writer
himself to a comfortable position. Words were copied
from a printed paper. End-of-word was identified by
the writer by tapping on the paper at a position
more than 2cm to the right of the written word.
Writer:  Volunteer
Form layout:Lineated DIN A4 paper
DATA_INFO  Alphabet: Latin. lower case
Lexicon: 91, English VAX/VMS commands

Quality: Some extra strokes in some cursive letters.
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Segmentation: Segments are words

.PAD Machine name: Calcomp 2500
Display:  VAXstation 3100 15" monochrome screen for inspection
Pen: Ballpoint refill pen with home-made axial pen force
transducer.
Driver:  VAX/VMS buffer QIO routine, home made.
Sampling mode: continuous time-equidistant sampling in pen-up and
pen-down.
DATE 110191

STYLE CURSIVE

.COUNTRY Netherlands

HAND R
AGE 34
SEX M

SKILL GOOD

.HIERARCHY WORD

.COORD

XYP

X_POINTS_PER_MM 40

.Y_POINTS PER_ MM 40

POINTS_PER_GRAM 1

POINTS_PER_SECOND 125

.COMMENT (none)

.WRITER ID LS

.SEGMENT WORD ? ? "monitor"

PEN_DOWN
-5194
-5195
-5196
-5197
-5198
-5198
-5199
-5198

-2821 5

-2821 7

-2822 11
-2821 15
-2820 19
-2820 21
-2819 25
-2819 29
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-5199
-5199
-5198
-5197
-5197
-5196
-5192
-5185
-5176
-5171
-5167
-5160
3195
-5139
-5136
-5131
-5128
-5125
-5125
-5123
-5119
-5116
-5116
-5114
-5119
-5120
-5126
-5132
-5140
-5150
-5155
-5159
-5161

-5163

-2817
-2818
-2815
-2814
-2813
-2810
-2805
-2800
-2793
-2790
-2786
-2783
-2780
-2
272
-2771
-2770
-2770
-2771
-2780
-2786
-2794
-2803
-2811
-2838
-2852
-2869
-2888
-2907
-2935
-2946
-2952
-2956

-2957

31
33
35
39
41
41
43
43
45
45
45
47
47
47
47
47
47
47
45
45
47
47
49
49
49
49
49
49
49
49
49
51
51
51

52



-5162
-5163
-5162
-5159
-5158
-5153
-5144
-5128
-5114
-5099
-5084
-5074
-5067
-5055
-5051
-5048
-5047
-5045
-5041
-5038
-5037
-5037
-5037
-5038
-5045
-5051
-5054
-5056
-5059
-5063
-5065
-5065

-5065

-2811
-2816
-2826
-2837
-2852
-2880
-2900
-2911
-2926
-2932
-2938
-2941
-2941

-2939

a (dyw a ) o @ [} Y 3 q”
ﬂﬂamaﬂmm"lviaummﬁ] memuﬁmxﬂummma"l’nwmmm

51
51
53
55
55
55
55
55
53
53
53
51
51
49
49
49
47
45
45
43
43
43
45
45
45
45
45
45
47
47
47
47

47

53





