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Abst r act
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15924 script code "Sgnw'. It defines a sign as a two-part word,
represented as a string of characters processable by regul ar
expressions, optinized for display, searching, sorting, and text
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ASClI I (FSW and SignWiting in Unicode (SWJ), including styling,
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1. Formal SignWiting

Mb48x535510019452x474S10011476x465S52€a04481x501S2ea48459x509529b0b514x500S15a0a515x473S1e
b20524x489

W1D803 W1DO36 W+1D929 W+4001A W1D8D6 WH1IDBEC W+40012 W+1DBEE
W1DBE3 W4B7C5 W1DBF3 W+1DO07 W+4B809 W+1D8DD UW+1DO0F U+49A2C
U+1D914 W+1DO06 W+421CB W+1DO15 WHIDBEB U+45841 W+1DO1E U+1D8FB
("Ts X KX3—KX")

Formal SignWiting is a character encoding nodel for Sutton
SignWiting, representing a sign as a two-part word: a tenporal
prefix (one-di nmensional synmbol sequence) and a spatial signbox (two-
di nensi onal synbol arrangenent). Each word is a string of characters
governed by a defined granmar, processable by regul ar expressions,
and optim zed for display, searching, sorting, and text processing.

1.1. Character Sets
Formal SignWiting uses two isonorphic character sets: Fornal

SignWiting in ASCIl (FSW and SignWiting in Unicode (SWJ), with bi-
directional conversion between them

[ s oo e oot
| Description | FSW Characters | SWUJ Characters |
| Sequence Marker | A | W+1D800 |
o e e e oo o e e e e oo oo o e e e +
| Signbox Markers | B, L, M R | W+1D801 to WU+1D804

o e e e oo o e e e oo o e e e e o s +
| Numbers | 250 to 749 | W1D80C to W+1D9FF

o Fom e e e oo Fom e e e e e oo o +
| Null Synbol | S00000 | W+40000 |
o e e e oo o e e e e oo oo o e e e +
| Synbols | S10000 to S38b07 | U+40001 to U+4F428

o e e e oo o e e e oo o e e e e o s +
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1.1.1. Formal SignWiting in ASCII (FSW

FSWuses ASCI| characters: AL B, L, M R S, 0-9, a-f, x. Released
in January 2012, it has been stabl e since.

1.1.2. SignWiting in Unicode (SW)
SWJ, published in October 2016 and submitted to the Unicode Techni cal
Conmittee in July 2017, is an experinental encoding using the Sutton
SignWiting bl ock and plane 4 for synbols. It is not part of the
Uni code standard but is supported by Sutton SignWiting resources.
1.2. Building Blocks

Formal SignWiting strings are conposed of tokens formng a grammar
for signs, processable by regul ar expressions.

1.2.1. Regular Expressions

Regul ar expressions define the granmar for Formal SignWiting
strings.

Regul ar Expressi on Basics

| Characters | Description | Exanple |
[ e ——— Cp———————————————————— e pp—p—r
| * | Match a literal 0 or | ABC* matches AB, |
| | nore tines | ABC, ABCC, ... |
- e - +
| + | Match a literal 1 or | ABC+ mat ches ABC, |
| | nore tines | ABCC, ABCCC, ... |
R T o e e e e e oo - +
| ? | Match a literal 0 or | ABC? matches AB or |
| | 1 tines | ABC |
- e - +
| {#} | Match a literal "#" | AB{2} matches ABB |

| times | |
R T o e e e e e oo - +
| [ 1 | Match any single | [ABC] matches A, B, |
| | literal fromalist | or C |
- e - +
| [ -] | Match any single | [A-C] natches A B, |
| | literal in a range | or C |
R T o e e e e e oo - +
| () | Creates a group for | A(BC)+ matches ABC, |
| | matching | ABCBC, ABCBCBC, ... |
- dememmemeeeeeaaaas - +
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| (1) | Matches one of | (AB|BC|CD) will |

| | several alternatives | match AB, BC, or CD |

R T o e e e e e oo - +

| (?: ) | Creates a non- | A(?:BC) will match |

| | capturing group | ABC as one group |

- e - +
Table 2

1.2.2. Token Patterns
Formal SignWiting uses 11 tokens, grouped into four |ayers:
structural markers (A, B, L, M R, base synbols (u, w, s, P),
modi fiers (i, o), and nunbers (n).

Tokens of Formal SignWiting

| Token | Description |
| A | Sequence Marker |
AR, o mm e e e e e e a— oo oo +
| B | Signbox Marker |
Fomm o - o m e e e e e e aaao o +
| L | Left Lane Marker |
N o e e e e e e e meme oo +
| M | Mddle Lane Marker |
AR, o mm e e e e e e a— oo oo +
| R | Right Lane Marker |
Fomm o - o m e e e e e e aaao o +
| u | Null BaseSynbol |
N o e e e e e e e meme oo +
| w | Witing BaseSynbol s |
AR, o mm e e e e e e a— oo oo +
| s | Detailed Location BaseSynbols |
Fomm o - o m e e e e e e aaao o +
| P | Punctuation BaseSynbol s |
N o e e e e e e e meme oo +
| i | Fill Mdifiers |
AR, o mm e e e e e e a— oo oo +
| o | Rotation Modifiers |
Fomm o - o m e e e e e e aaao o +
| n | Nurber from 250 to 749 |
N o e e e e e e e meme oo +
Tabl e 3
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1.2.3. Synbols
Synbol s are defined by three tokens: base synmbol (w, s, P), fill
nmodi fier (i), and rotation nodifier (0), based on the Internationa
SignWiting Al phabet 2010 (I SWA 2010).

Synbol Tokens

[} gt ————— s —_—_—(—————————————————————(—(—————r L
| Token Pattern | Description |
[ sty sy o
| w | Witing BaseSynbol s |
I IRy Fo e e emeeeeieeieaccicemeaccneaaaas +
| s | Detailed Location BaseSynbol s |
T o e m e e e e e e e e e e e e e e me e +
| P | Punctuation BaseSynbol s |
S I O +
| i | Fill Mdifiers |
I IRy Fo e e eemeeeeieeieeccicemeaccneaaaas +
| o | Rotation Mdifiers |
T o e m e e e e e e e e e e e e e e me e +
| wio | Witing synbol (base, fill, rotation)

S I O +
| [ws]io | Witing or detailed |location synbol |
IRy Fo e e emeeeeieeaeeccicemeaceaeaaaas +
| Pio | Punctuation synbol |
T o e m e e e e e e e e e e e e e e me e +

Tabl e 4

There are a variety of synbol types that are used for different
pur poses.

Synbol Types and Descri ptions

| Type | Description |
| all synmbols | Al synmbols used in Formal SignWiting. |
S oo e e e e e e e e e e e e e e e e e e e e oo +
| witing | Synbols that can be used in the spatial |
| | signbox or the tenporal prefix. |
R o m e e e e e e e e e e e e e e e e e e e e aa oo +
| hand | Various handshapes |
S oo e m e e e e e e e e e e e e e e e e e e e e e e e +
| novenent | Contact synbols, snmall finger nobvenents, |
| | straight arrows, curved arrows and circles.

S o m m e e e e e e e e e e e e e e e e e em e eaao o +
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| dynanmic | Dynamic synbols are used to give the |
| "feeling" or "tenpo" to novenent. |
S oo e m e e e e e e e e e e e e e e e e e e e e e e e +
| head | Synbols for the head and face. |
Fom e o - o m m e e e e e e e e e e e e e e e e e ee e eeeao o +
| hcenter | Used to determ ne the horizontal center of |
| | a sign. Same as the head type. |
o m e e e oo - et +
| vcenter | Use to determine the vertical center of a
| | sign. Includes the head and trunk types. |
Fom e o - o m m e e e e e e e e e e e e e e e e e ee e eeeao o +
| trunk | Synbols for torso novenent, shoul ders, and |
| | hips. |
o m e e e oo - et +
| limb | Synmbols for linbs and fingers. |
S oo e e e e e e e e e e e e e e e e e e e e oo +
| location | Detailed |ocation synbols can only be used |
| | in the tenporal prefix. |
R o m e e e e e e e e e e e e e e e e e e e e aa oo +

| punctuation | Punctuation synbols are used to divide |
| | signs into sentences. |
Table 5

Synbol types occur in specific ranges depending on the characters
i nvol ved.

Synbol Types and Ranges

B el s s
| Type | FSW | SWJ |
B sty sty e el
| all synbols | S100 - S38b | U+40001 - U+4F428 |
Fom - e - - - - Fom - e - - - - R I I +
| writing | S100 - S37e | U+40001 - U+4EFAQ |
I I I I I I I +
| hand | S100 - 204 | U+40001 - U+461E0 |
I I I I I +
| novenent | S205 - S2f6 | U+461EL - U+4BCAO |
Fom - e - - - - Fom - e - - - - R I I +
| dynanmic | S2f7 - S2fe | U+4BCA1l - U+4BFAO |
I I I I I I I +
| head | S2ff - S36c | U+4BFAL - U+4ESEO |
I I I I I +
| hcenter | S2ff - S36c | U+4BFAL - U+4ESEO |
Fom - e - - - - Fom - e - - - - R I I +
| vcenter | S2ff - S375 | U+4BFAL - U+4ECA0 |
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. . . +
| trunk | S36d - S375 | W4ESELl - U+4ECAO |
S S o e e e e oo oo +
| T'inmb | S376 - S37e | W4EC4A1 - LH4EFAO
. . +
| location | S37f - S386 | WH4EFAl - U+4F2A0
I I IR +
| punctuation | S387 - S38b | W+4F2Al - U+4F428
S S o e e e e oo oo +
Table 6

1.2.3.1. FSW Synbol s
FSW synbol keys are 6 characters: "S', followed by a 3-character base
(100-38b), a fill nmodifier (0-5), and a rotation nodifier (0-9 and
a-f).

Synbol Key Definition

[} gt ———————————————————_ Ll p—p—_—r
| Regul ar Expression | Description |
[ st sl el
| S | Start of synbol key

o m e e e e e e e e e e aa oo o +
| [123][0-9a-f]{2} | Synmbol key base |
o e e e e e e e e e e e o m o o e e e e +
| [0-5] | Fill nodifier |
o m e e e e e e e e eea oo e +
| [0-9a-f] | Rotation nodifier |
o m e e e e e e e e e e aa oo o +
| S[123][0-9a-f]{2}[0-5][0-9a-f] | Synbol key definition

o e e e e e e e e e e e o m o o e e e e +

1.2.3.2. SWJ Synbol s

SWJ synbol s (37,811) are identified by Unicode characters W+40001 to
U+4F428. Conversion from FSWsynbol key to SWJ codepoint is defined
as:

code = ((parselnt(key.slice(1,4),16) - 256) * 96) +

((parselnt(key.slice(4,5),16)) * 16) + parselnt(key.slice(5,6), 16)
+ 1;
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1.2.4. Nunbers

The nunbers encode the ruler principle with characters. The ruler
principle is built in automatically for scripts witten sequentially
in one dinension. The nunber characters are needed to specify the
spatial relationship between synbols.

Both FSWand SWJ use a restricted range of 500 nunbers between 250
and 749

Cartesi an Coordi nates can be described with 2 tokens: nunmber and
nunber. These nunbers represent the X and Y coordi nates
respectivel y.

Coor di nat e Tokens

[ ey ey

| Token Patterns | Description |

| n | Nurber from 250 to 749 |

o e oo e m e e e e e e e e e e e e e e e e e e e e e e e +

| nn | Coordinate with X and Y values as 2 nunbers

o a o o m m e e e e e e e e e e e e e e e e e ee e eeeao o +
Tabl e 8

1.2.4.1. FSW Nunbers

Formal SignWiting in ASCI1 has two definitions for a nunber. The
nmore general definition sinply defines 3 digits together with a
potential range of 1000. A nore explicit definition correctly
restricts the nunbers to 500 possibilities in the 250 to 749 range.
The general coordinate definition is adequate for processing.

An X, Y coordinate is created by using the letter "x" to join two FSW
nunbers.

General 3 digit nunmber definition: [0-9]{3}
General coordinate definition: [0-9]{3}x[0-9]{3}

Explicit number definition from 250 to 749
(2[5-9][0-9]|[3-6][0-9]{2}| 7[0-4][0-9])

Explicit coordinate definition:

(2[5-9][0-9]|[3-6][0-9]{2}|7[0-4][0-9])x(2[5-9][0-9]|[3-6][O0-
9] {2}| 7[0-4][0-9])
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1.2.4.2. SWJ Nunbers
SignWiting in Unicode has a single definition for a nunber. Each
nunber is uniquely identified with a Unicode character in the range
U+1D80C to U+1DOFF. A coordinate is defined as 2 nunbers together.

1.3. Two-Part Wrd
A signis a tw-part word of tine and space: a tenporal prefix
(subj ective, one-dinmensional synbol sequence) and a spatial signbox
(obj ective, two-di mensional synbol arrangenent).

1.3.1. Tenporal Prefix
The tenporal prefix is a one-dinensional sequence of synbols
(witing, null, or detailed l|ocation) starting with "A", enabling
sorting via binary string conparison.

Temporal Prefix Tokens

E ool s s s s
| Token Patterns | Description |
[§ ey s e e e et
| A | Sequence Marker |
S o m oo +
| u | Null BaseSynbol |
o e o e e e e e e e e e e aa o - +
| w | Witing BaseSynbol s |
Fom e o m oo +
| s | Detailed Location BaseSynbols |
S o m o e +
| i | Fill Mdifiers |
o e o e e e e e e e e e e aa o - +
| o | Rotation Modifiers |
Fom e o m oo +
| (A(Juws]io)+)? | Optional tenporal prefix |
Fom oo o m oo +
Table 9

1.3.2. Spatial Signbox
The spatial signbox is a two-dinensional cluster of witing synbols

with Cartesian coordinates for top-left placenent. Synbol order
affects overlap (earlier synbols are underneath).
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Spati al Signbox Tokens

Fill Mdifiers |

ot o ot ot e o e oo +
| o Rotation Modifiers |
o mm e m o e et e e o e e oo +
| n Nunmber from 250 to 749 |
T +
| w onn Spatial synbol (witing synbol + coordinates)

o m o oo e o e oo +
| (wionn)* Zero or nore spatial symbols |
o mm ot e e e o e e oo +
| Bnn(w onn)* Si gnbox for horizontal writing |
T +
| [LMR] nn(wionn)* | Signbox for vertical witing |
Fom oo e +

Tabl e 10

1.3.2.1. Boundi ng Box

The synbols do not have a consistent width or height. The center of
a synbol can be safely assuned to be at hal f-wi dth and hal f-hei ght.

A boundi ng box for a synbol is based on the synmbol w dth and height.
Each synmbol has a defined wi dth and hei ght [ SWFont Source] in a text
file with 37,811 lines. Alternately, the synbol wi dth and hei ght can
be cal cul ated by anal yzing the glyphs in a TTF font file, using
JavaScri pt or other |anguage.

The boundi ng box of a sign is a tight box around the synbols. The
boundi ng box is used to determ ne the width and hei ght of a sign

The boundi ng box of a sign consists of four values: M ninmm X

M ni mum Y, Maxi num X and Maxi rum Y. The val ues of the boundi ng box
are taken straight fromthe coordinates in a Formal SignWiting word.
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1.3.2.2. Maxi mum Coor di nat e

The maxi mum coordinate for a Signbox is pre-calculated to sinplify

| ayout for width, height, and center. For each synbol, the width of
hei ght of that synbol is added to the coordinate position of that
synbol. These new coordi nate val ues represent the bottomright
coordi nate of each synbol boundi ng box. The maxi mum X value is
joined with the maxi mum Y value to determ ne the maxi mum coordi nat e.

1.3.2.3. Centering a Sign

To sinplify layout and inprove 2-di nensi onal searching, every sign
has a nornalized center based on synbol type, size, and mat hematica
formula. The vertical center is based on the center of the bounding
box around the head synbols. The horizontal center is based on the
center of the bounding box around the head and trunk synbols. |[If a
sign doesn’'t contain head or trunk synbols, then the boundi ng box of
all synbols is used. For the synbol ranges see Table 6

Once the center of a sign has been determ ned, the synbols are noved
so that the center is coordinate 500, 500.

1.4. Styling String

The styling string of Formal SignWiting uses a lite markup to define
a variety of styling options. The styling string is the sane for FSW
and SWJ. The entire sign can be custoni zed for paddi ng, coloring,

and size. Individual synbols within a sign can be custonized for
coloring only. For SVG output, class nanes and | Ds can be defi ned.

A styling string can be added to the end of any Formal SignWiting
string to style a particular sign.

Col ors can be witten as CSS col or nanes or as col or hex val ues.
CSS Col or Nanes: [a-zA-Z]+
Col or Hex Values: [0-9a-fA-F]{3}([0-9a-fA-F]{3})?

The styling string is divided into 3 sections: one for the entire
sign, one for individual synbols, and one for SVG class nanes and I D
The styling string starts with a single dash, after which is the
section about the entire sign. A second dash, if present, marks the
start of the section about the individual synbols. A third dash, if
present, marks the start of the section about the SVG cl ass nanes and
ID. The order of the styling options is inportant.
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Styling String:
-C?(P[0-9]{2})?2(G ([0-9a-fA-F] {3} ([0-9a-fTA-F]{3})?| [ a- zA-
Z]+) )?2(D ([0-9a-fA-F]{3}([0-9a-fTA-F]{3})?|[a-zA-Z] +) (, ([ O-9a-f A-
F1{3}([0-9a-fA-F] {3})?| [ a-zA-
Z] +))?_) ?(Z([0-9] +(\.[0-9] +) ?[ x) ) ?(- (Df 0- 9] {2} _([0-9a-fA-F]{3}([O0-
9a-fA-F]{3})?|[a-zA-Z] +) (, ([0-9a-fA-F] {3} ([ 0-9a-fA-F] {3}) ?| [ a- zA-
Z]+))?_)*)?2(--?[_a-zA-Z] [ _a-zA-Z0-9-]1{0, 100} ( -?[_a-zA-Z][_a-zA-
Z0-9-1{0, 100})*! ([a-zA-Z] [ _a-zA-Z0-9-]1{0, 100}!)?) ?
1.4.1. Entire Sign
There are several options for styling an entire sign
C Colorize
P Paddi ng
G Background
D Detail colors
Z Zoom | eve
1.4.1.1. Colorize

Colorizing a sign will set the color of each synbol based on its
cl assification.

Hand 0000CC

Movenment  CCO000

Dynam ¢ FF0099

Head 006600

Body 000000

Detail ed Location 884411

Punctuati on FF9900
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| Styling String | Description |

[} e —————— s —p—_—(—————————————————————(———r

| -C | Colorize the synmbols of the sign |

. N +
Tabl e 11

1.4.1.2. Padding

Padding is applied around the entire sign. A two-digit nunber is
used to set the padding.

| Styling String | Description |

[S el e U

| -PO1 | A padding of 1 around the sign |

o a o o m e e e e e e i e e ee oo +
Table 12

1.4.1.3. Background

By default, the background of a sign is transparent. The background
color can be set with a CSS color nanme or with a col or hex val ue.
The col or nane or val ue nmust be surrounded by underscores.

[ st s ooy o}
| Styling String | Description |
| -G.lightblue_ | Background col or of |ight bl ue. |
oo o - o e e e e e e e e e e mmmemao - +
| -G foO | Background col or as 3 hex val ues.
S o e e e e e e e e e e e e oo oo +
| -G ff0000_ | Background col or as 6 hex val ues.
o a o S +
Tabl e 13

1.4.1.4. Detail Colors

By default, each synmbol has a line color of black and a fill color of
white. The line color for all of the synmbols can be set with a CSS
color nane or with a color hex value. The color nane or val ue mnust
be surrounded by underscores. Setting the fill color is optional

To set the fill color, put a comma and the fill color after the line
col or but before the closing underscore.
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| Styling String | Description |

[} g p————_ e p—p—p—p—_—_——————————————————————————(—————————

| -D.red | Line color of red |

. Fe o m e e e e iiiiieaiediaeaacceiasssssaaaaaaas +

| -Dred,yellow_| Line color of red with a fill color of yellow |

. T T T +
Tabl e 14

1.4.1.5. Zoom Leve

By default, a sign is set to zoomlevel 1. The zoomlevel can be set
with an integer or a decimal nunber.

Al ternatively, the zoom!|evel can be set to |ower-case 'x', for
extendable. The SVG created will not specify the width or height, so

that the sign image will fill whatever container it is placed inside.
| Styling String | Description |

[} et —————— s —p—_—————————

| -2z2 | Zoom |l evel of 2 |

o a o o e e e e e e e e oo s +

| -2Z15.7 | Zoom | evel of 15.7 |

S o m e e e e e e a oo +

| -2Zx | Zoom | evel of extendable

oo - - o e e e e o - +

Tabl e 15

1.4.2. Individual Synbols

There is one option for styling individual synbols. [Individua
synbols are identified by a two-digit nunber, which identifies the
order the synbol appears in the Signbox.

D Detail colors
1.4.2.1. Detail Colors

By default, each synmbol has a line color of black and a fill color of
white. The line color for an individual symbol can be set with a CSS
color nane or with a color hex value. The color nane or val ue mnust
be surrounded by underscores. Setting the fill color is optional

To set the fill color, put a comma and the fill color after the line
col or but before the closing underscore.
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| Styling String | Description |
[} gl ——————————— s p—p—p—_—r
| --D01_red | First synbol line color of red. |
g o m e e e e e e e e eeee e +
| --DO1 red,yellow_ | First synbol line color of red |
| | with a fill color of yellow

o e e e e e e oo o e e e e e e e e e e e e e e e e e o +
| --DO01_red D02 _green_ | First synmbol line color of red and

| | second synmbol |ine color of green.
g o m e e e e e e e e eeee e +

Tabl e 16

.4.3. SVG C ass Nanes and | D

Sl evi nski

When using SVG there are two additional styling options of class
nanes and | D,

{cl ass names}! SVG O ass Nanes
{ID}! SVGID
Both class nanes and I D use a restricted ASCI| subset.

class names -?[_a-zA-Z][_a-zA-Z0-9-1{0,100}( -?[_a-zA-Z][_a-zA-
Z0-9-1{0, 100})*

ID [a-zA-Z][_a-zA-Z0-9-1{0, 100}

Each SVG can be created with a list of class nanes separated by
spaces, ending in an exclamation (!) mark. After the class nanes
excl amation mark, an ID can be witten foll owed by another

excl amati on nark.
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| Styling String | Description |
[} e ————————— s —_———————(—(—(—————
| ---gl ow ng! | A class nane of "gl ow ng" |
R e +
| ---flashing primary! | Two class nanmes of "flashing" |
| | and "primry". |
o e e e e e e oo o e e e e e e e e e e e e e m e e o +
| ---lcursor! | SVG created with an I D of |
| | "cursor" |
R e +
| ---flashing!cursor! | SVG created with a class nane of |
| | "flashing" and an ID of "cursor"

o e e e e e e oo o e e e e e e e e e e e e e m e e o +

Tabl e 17

1.5. Query Language

The query | anguage of Formal SignWiting allows for precise searching
of signs witten in either FSWor SWJ. A query string is a concise
representation for a much larger and detail ed set of regular
expressions. The regul ar expressions can be used to quickly and
accurately search large files and databases contai ni ng Fornal

Si gnWiting.

A filter and repeat pattern of searching is used as a series of match
criteria. A file, database, or text input is searched using a
sequence of steps. Each step applies a single match criteria.

Mat ching results are collated and the next search criteriais
applied. The pattern of searching the previous results continues
until all regul ar expressions have been used.

The query | anguage of Formal SignWiting is different for FSWand

SWJ, but allows for the same searching options. Query strings

contain three major sections: prefix, signbox, and styling. The

prefix section and the signbox section nostly use the sane el enents.
1.5.1. Major Sections

There are three major sections of the query string: the prefix, the
signbox, and the styling string.

Query Language Secti ons
[ ety ————————————— Ll p—p—_——

| Token | Nane | Description
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| Query marker | The start of a query string |
oo o - o m e e e e e e e e e e e e e e e e e e o +
| Prefix marker | The searching of the tenporal prefix |
S o e e e e e e e e e e m e ao- - +
| Signbox marker | The searching of the spatial signbox |
S o m o o e +
| Styling string | Include the styling string in search |
| marker | results |
o e o e e e e e e e e e e e e e e me oo +

Tabl e 18

A query string always starts with the query marker (Q, followed by

an optional

(X), fol

Ful | query string definition:

| owed by an optional

1.5.2. Common El enents

There ar

prefix marker (P), followed by an optional signbox nmarker

styling string marker (Y).

QP?X?Y?

e several common el ements used for searching the prefix and
t he si gnbox.

Query Conmmon El enent s

[ el oo
| Token | Name
[} bl e
| B | Synmbol base marker
I I
S Fom e e e e e oo o
| f | Fill nodifier
| |
AR, o e e e e oo
| r | Rotation nodifier
I I
S Fom e e e e e oo o
| S | Synmbol rmarker
| |
AR, o e e e e oo
| R | Range marker
I I
S Fom e e e e e oo o
| | | I'tem marker
| |
AR, o e e e e oo
| O | O marker
I I

Sl evi nski

A marker that connects a series |
of items |

[ s oo
| Description |
[ s
| A synbol indicator that doesn't |
| specify fill or rotation |
YT +
| Anodifier that specifies a |
| symbol fill |
oo m e e e e e e e e e e ao - +
| A nodifier that specifies a |
| synmbol rotation |
YT +
| A marker that indicates a |
| synbol |
oo m e e e e e e e e e e ao - +
| A marker that starts a range |
| definition |
T +
| An item can be either a symbol |
| or a range definition |
oo m e e e e e e e e e e ao - +
I

I
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Fommma - R s +

| L | List marker | A marker that indicates a list

| | | of connected itens |

AR, o e e e e oo oo m e e e e e e e e e e ao - +
Tabl e 19

Conmon definitions used in the tenporal prefix and the spatial
si gnbox.

Synbol definition: S = Bfr
Range definition: RBB
Itemdefinition: | = (S| RBB)
List definition: L =1(A)*
1.5.3. Searching the Tenporal Prefix
Searching the tenporal prefix requires two additional tokens.

Prefix El ements

| Token | Name | Description |
[} ettty e ——————————(—(——(—_ Ll p—p——_———r
| A | Prefix start marker | A marker that indicates the
| | | start of prefix searching
dememaas - . +
| T | Prefix end marker | A marker that indicates the
| | | end of prefix searching |
R, o e e e e e oo - o e e e e e e e e m o +
Tabl e 20

Definition of tenporal prefix searching.
Prefix searching definition: P = ((AL+)?T)?

1.5.4. Searching the Spatial Signbox
Searching the spatial signbox requires two additional tokens.
Si gnbox El ement s
[ el Lol e el

| Token | Nane | Description
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| C | Coordi nate narker A marker that indicates a coordinate |
R, oo e m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e me - +
| V | Variance marker A marker that indicates a custom |
| | variance for location searching |
Fomm o - e T +

Table 21
Definition of spatial signbox searching.
Si gnbox searching definition: X = (LC?)*V?

1.5.5. Regul ar Expressions

1.5.5.1. FSWQery Regul ar Expressions
FSW Query El enents
| Token| Vari abl e| Regul ar Expressi on |
[ et S oo el s e s e U
| Q | Q | Q I
+o-m o - T o m m e e e e e e e e e e e e e e e e e e e e e eee e +
| B | base | [123][0-9a-f]{2} |
Fomm - - Fomm e - o - o m o e e e e e e e e e e e e e e e e e e e e e e e e ememao - +
| f [ fill | [0O-5u] |
+----- S SRR o +
| r | rotation| [0-9a-fu] |
+o-m o - T o m m e e e e e e e e e e e e e e e e e e e e e eee e +
| S | symbol | S${base}${fill}${rotation} |
Fomm - - Fomm e - o - o m o e e e e e e e e e e e e e e e e e e e e e e e e ememao - +
| R |range | R${base}t ${base} |
+----- S SRR o +
| 1 |item | (?:${synbol }| ${range}) |
+o-m o - T o m m e e e e e e e e e e e e e e e e e e e e e eee e +
| O | or | o |
Fomm - - Fomm e - o - o m o e e e e e e e e e e e e e e e e e e e e e e e e ememao - +
| L | I'ist | ${itenmp(?:${or}s{iten})* |
+----- S SRR o +
| A | A | A I
+o-m o - T o m m e e e e e e e e e e e e e e e e e e e e e eee e +
| T | T | T I
Fomm - - Fomm e - o - o m o e e e e e e e e e e e e e e e e e e e e e e e e ememao - +
| P |[prefix | (2:${AH(?:${list})+)?${T} |
+----- S SRR o +
| C | coord | (?:[0-9]1{3}x[0-9]{3})~7 |
+o-m o - T o m m e e e e e e e e e e e e e e e e e e e e e eee e +
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| X | signbox | (?:${list}${coord})* |
Fomm o - S, e m m e e e e e e e e e e e e e e e e e e +
| V | var | V[0-9]+ |
F----- Fommmmm - ot e e e e mmmmmmmeaaao- +
|'Y |style | - I
S Hommmem - o m m m e e e e e e eeieiaaao-- +
| F | full | ${Q(${prefix})?(${signbox})?2(${var})?2(${style}?) |
Fomm o - S, e m m e e e e e e e e e e e e e e e e e e +
Tabl e 22

1.5.5.2. SWJ Query Regul ar Expressions

SWJ Query El ements

| Token| Vari abl e| Regul ar Expr essi on

e ———————————
IQ 1Q I QI
emenn S T N
.................... +
| B | base | (?:(?:\ubD8CO[\ uDCO1-\ uDFFF] )| (?: [\ uD8C1l-\ ub8FC] [\ uDC00-\ ubFFF] )| (?:\uD
8FD[ \ uDC00-\ uDC80] ) ) |
+----- S SRR o o m o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mo oo
____________________ +
| f [ fill | 2
I
Fomm - - Fomm e - o - o m o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e o
____________________ +
| r |rotation|r?
I
emenn S T N
.................... +
| S | synbol | ${base}${fill}${rotation}
|
+----- S SRR o o m o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mo oo
____________________ +
| R | range | R${ base} ${base}
I
Fomm - - Fomm e - o - o m o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e o
____________________ +

S oo Fm m m mmm e e e e e e -ooo-
.................... +
| O | or | o
|
+---- - S m m m m e e o e o e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e mem— oo
____________________ +
| L | I'ist | ${itenm}(?: ${or}${itenm)*
Fo-m o - Fomm e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mmmmmmmmmma—
____________________ +
| A | A | A
I
S oo Fm m m mmm e e e e e e -ooo-
.................... +



____________________ +

| P |prefix | (?2:${AH(?2:B{list})+)?${T}
I

Fomm - Fomm e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
____________________ +
| C | coord | (?:(?:\uD836[\uDCOC-\ uDDFF]){2})?
I
oo o HFoommamo o o n oo
.................... +
| X | signbox | (?:${list}${coord})*
Foom-- . o
____________________ +
| V | var | V[ 0-9] +
I
Fomm - Fomm e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
____________________ +
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| Y | style | -

F----- Fommm e e +-|- --------------------------------------------------------------------
___i%____i%hii____ié;C}(${prefix})?(${signbox})?(${var})?(${sty|e}?)

Fo-m-- S o o o m et o e o e e o e o e e e e e e e e e meee—eoaoo -
.................... +

1.6. Transformations

Formal SignWiting and the surroundi ng technol ogi es have been created
to facilitate easy transformati ons between the various forns.

1.6.1. Formal SignWiting to Query String
Formal SignWiting strings have several natural transformations to
query string. The transformation can use the tenporal prefix and/or
the spatial signbox. For each synbol, the query can include the
exact synbol key, or the query can use a general synbol key where the
fill and rotation nodifiers are not explicitly defined. Consider the
Formal SignWiting string
"AS14c20S27106M618x529S514¢20481x471S27106503x489"
Exact Tenporal Prefix Symbols: QAS14c20S27106T
General Tenporal Prefix Synmbols: QAS14cuuS271uuT
Exact Spatial Signbox Synmbols: QS14c20S27106
General Spatial Signbox Symbols: QSl4cuuS271uu

Exact Spatial Signbox Synmbols with Location
(XS14c20481x471S27106503x489

General Spatial Signbox Symbols with Location
@S14cuud81x471S271uu503x489

1.6.2. Query String to Regul ar Expression

The query | anguage to regul ar expressions generator uses the
foll owi ng regul ar expression structures as buil ding bl ocks.

Tenporal Prefix Structure: (A(S[123][0-9a-f]{2}[0-5][0-9a-f])+)
Spatial Signbox Structure: [BLMR]([0-9]{3}x[0-9]{3})

Spatial Symbols: (S[123][0-9a-f]{2}[0-5][0-9a-f][0-9]{3}x[0-9]{3})*
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The Tenporal Prefix Structure is a structural marker followed by one
or nmore synbols. For the query string "QI", the prefix is required.
For the general "Q', the prefix is optional so "?" is appended to the
Tenporal Prefix Structure regul ar expression

The Spatial Signbox Structure is a conbination of structural narker
and preprocessed maxi num coordi nate. Every constructed regul ar
expression will include the Spatial Signbox Structure.

The Spatial Synbols are zero or nore synbol definitions and

associ ated coordi nates. The Spatial Synbols regular expression is
used for every search. For both "Q and "QI"*, it is the only synbol
mat chi ng used. When searching for specific synbols and ranges, the
general Spatial Synbols definition will sandw ch the specific search
definitions.

Searching for nunber ranges with regular expressions requires a
uni que technique. This technique requires five steps.

Fi nd a nunber between 122 and 455

1) 10s don’t nmatch and the mn 1s are not zero ( last nunber to
9): Match 12[ 2-9]

2) Bring up the 10s if hundreds are different: Match 1[3-9][0-9]
3) Bring up the 100s if different: Match [2-3][0-9][0-9]
4) Bring up the 10s: Match 4[0-4][0-9]
5) Bring up the 1s: Match 45[0-5]
Final Match (12[2-9]|1[3-9][0-9]|[2-3][0-9][0-9]]|4[0-4][0-9]|45[0-5])
For the styling string regular expression, see Section 1.4.
2. Technol ogy Integration

Formal SignWiting has been specifically designed to integrate with
standard technol ogy on the phone, tablet, and desktop

2. 1. Font s

The Sutton SignWiting Fonts are avail abl e as source SVG and as three
TrueType Font files.
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Sutton SignWiting Fonts
Copyright (c) 1974-2017, Center for Sutton Myvement Witing, inc
Li censed under the SIL Open Font License v1.1

The Sutton SignWiting TrueType fonts are avail able for downl oad and
installation.

Installing the fonts using the instructions below is not required,
but it will inprove the user experience. |If the fonts are not

installed on the system CSS declarations will install the fonts in
t he browser cache.

2.1.1. Wndows, Linux, and Mc

Installation is straight forward for Wndows, Linux and Mac. Sinply
downl oad the TrueType fonts and install as usual.

Sutton SignWiting Line TrueType Font [ SWFontLine]
Sutton SignWiting Fill TrueType Font [ SWrontFill]
Sutton SignWiting One-D TrueType Font [ SWFont OneD)
2.1.2. Mac and i OS
Installation is possible for Mac OS X and i OS with a configuration
profile. The Sutton SignWiting Synbol configuration profile
includes 2 fonts for SVG SuttonSignWitingLine and
SuttonSignWitingFill. The Sutton SignWiting One configuration
profile includes the font SuttonSignWitingOneD. Wth the
configuration profile installed, the SignWiting in Unicode (SW)
characters can be used throughout the operating system even as file
and fol der nanes.
Sutton SignWiting Synbol Configuration Profile [SWont Synbol ]
Sutton SignWiting One Configuration Profile [SWont One]
2.1.3. Android

Android can not install the fonts directly onto the system The CSS
declarations belowwi |l install the fonts in the browser cache.
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2.2. Fonts and CSS

The TrueType Fonts can be used without installing the fonts on any
platform by defining two font-face statenents. Sinply include the
following CSS in any HTM. page to access the fonts. Make sure to
replace the URLs with the fully qualified links for the fonts.

@ont-face {
font-famly: "SuttonSi gnWitingLine";
src:
| ocal (" SuttonSignWitingLine),
url ("https://.../SuttonSignWitingLine.ttf') format(’'truetype’);
}
@ont-face {
font-famly: "SuttonSignWitingFill";
src:
| ocal (" SuttonSignWitingFill"),
url ("https://.../SuttonSignWitingFill.ttf') format(’'truetype’);

@ont-face {
font-famly: "SuttonSi gnWitingOneD';
src:
| ocal (" SuttonSignWitingOneD ),
url ("https://.../SuttonSignWitingOneD.ttf') format(’'truetype’);

}

If the fonts are installed, then the systemfonts will be used. |If
the fonts are not installed when a SignWiting Font page is opened,
the CSS will cause the fonts to be automatically downl oaded to the
browser’s cache on the first visit. Once the fonts are installed in
the browser cache, they will remain there until the browser cache is
enptied. Any website that uses this CSS can access the browser
installed font without requesting a new copy. The fonts are 18 MB,
so the first page view nake take a few seconds or |onger dependi ng on
your downl oad speed and processor.

2.3. Scal able Vector G aphics

Sutton SignWiting is a 2-dinensional script. The sign inages are
conposed usi ng Scal abl e Vector Graphic (SVG.

2.3.1. Font Based SVG
The conversion of Formal SignWiting to Scal abl e Vector G aphics
requires three parts: header, text, and synmbols. Consider the FSW

string
"M518x533S1870a489x515518701482x490S20500508x496S2e734500x468" .
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2.3.1.1. SVG Header
The header section contains the SVG definition along with the w dth,
hei ght, and viewbox. The viewbox is a conbination of the m ninum X,
m nimum Y, w dth, and height.
M ni num X: 482
Maxi mum X: 518
Wdth: 36
M ninmumY: 468
Maxi mum Y: 533
Hei ght: 65

<svg version="1.1" xm ns="http://ww. w3. org/ 2000/ svg"
wi dt h="36" hei ght =" 65" vi ewBox="482 468 36 65">

If the width and hei ght properties are not included, then the
resulting SVGwill automatically expand in size to fill the
containing el enent on the screen

<svg version="1.1" xm ns="http://ww. w3. or g/ 2000/ svg"
vi ewBox="482 468 36 65">

2.3.1.2. SVG Text
The SVG text section is included to make it possible to copy and
paste Formal SignWiting strings. The font-size is set to zero to
make the text invisible.
<text style="font-size:0%">
Mp18x53351870a489x515S18701482x490S20500508x496S2e734500x468
</text>

2.3.1.3. SVG Synbol s

Each synbol in the Signbox is a conbination of the synbol key and the
posi tioni ng coordi nate.

Symbol 1: S1870a 489x515
Symbol 2: S18701 482x490

Symbol 3: S20500 508x496
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Symbol 4: S2e734 500x468

Each spatial synbol is witten as an SVG group and positioned by the
transformation transl ate.

<g transforn¥"transl ate(489, 515)">...</g>
<g transforn¥"transl ate(482,490)">...</g>
<g transforn¥"transl ate(508, 496)">...</g>
<g transforne"transl at e(500, 468)">...</g>

I nside of each group, 2 text elements are witten. The synbol fill
is witten first using the SuttonSignWitingFill font with a plane 16
character. The synbol line is witten second using the

SuttonSi gnWitingLine font with a plane 15 character. See

Section 1.2.3.2 for the forrmula to convert synbol keys to codepoints.

<text class="symfill"

style="font-fam ly:’ SuttonSignWitingFill’;font-size:30px;fill:white;">
{pl ane 16 codepoint}

</text>

<text class="symline"

style="font-fam |ly:’ SuttonSi gnWitingLine ;font-size:30px;fill:black;">
{pl ane 15 codepoi nt}

</text>

2.3.2. Stand Al one SVG
It is possible to create stand-al one SVG i nages from @utton-
signwiting/font-db. These SVG graphics do not use the TrueType
Fonts. The SVG inmages use path elenments to define the synbol |ines
and curves.

The SVG header and SVG text for the server-side inmages are the same
as the standard FSWto SVG transformation. See Section 2.3.1

Wthin stand-alone SVG nultiple SVG el enents are used. Each SVG

el ements uses X and Y coordinates to place the synbols. Consider the
FSWstring
"Mp18x533S1870a489x515518701482x490S20500508x496S2e734500x468"

Synbol 1: S1870a 489x515

Symbol 2: S18701 482x490

Symbol 3: S20500 508x496

Synbol 4: S2e734 500x468
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<svg x="489" y="515">...</svg>
<svg x="482" y="490">...</svg>
<svg x="508" y="496">...</svg>
<svg x="500" y="468">...</svg>

I nsi de of each sub-SVG elenent is a group (g) elenent with one or two
path el ements. This inside information can be requested froma
server or downl oaded in a database

<g transforne"transl at e(0. 146473559361, 17. 7697467366) ... ">
<path class="symfill" fill="white" d="Mr00 1493 ... "/>
<path class="symline" fill="black" d="ML826 1480 ... "/>
</ g>

2.4. HTM. and CSS

Basi ¢ HTM.L structures and CSS rules can be used with For mal
SignWiting for custonization and | ayout.

2.4.1. Centering and Sizing

It is possible to center a synbol or sign within a div with a few CSS
rules. The synbol or sign will automatically shrink in size if the
containing div is smaller than the SVGinmage. Additionally, if the
SVGis created with the zoom|evel of extendable (styling string
"-7Zx"), the synbol or sign will growin size to fill as nuch of the
containing div as possible.

<di v class="centered">

<svg version="1.1" xm ns="http://ww. w3. or g/ 2000/ svg"
</ div>
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div.centered {
position: relative;
wi dth: 10%
hei ght: 10%
border: 1px solid bl ack;

di

v.centered svg {
posi tion: absol ute;
di spl ay: bl ock;
top: 2. 5%
bottom 2.5%
left: 2.5%
right: 2.5%
mar gi n: aut o;
max-w dt h: 95%
max- hei ght: 95%
}

2.4.2. Coloring Synbols and Signs
I ndi vi dual signs can be colored with CSS rul es.

of a synbol, both positive and negative spaces,

Cct ober 2025

The i ndi vi dua
classes of 'symline’ and 'symfill’ can be used to isolate each part

or the classes can be

ignored to create the shadow of a synbol that includes both aspects

of a synbol

<svg class="primary"
<svg cl ass="success"
<svg cl ass="info"

<svg cl ass="war ni ng"
<svg cl ass="danger"
<svg cl ass="shadow"
<svg cl ass="inverse"

svg.primary g text.symline { fi
svg. success g text.symline { fi
svg.info g text.symline { fill:
svg.warning g text.symline { fi
svg. danger g text.symline { fill
svg. shadow g text { fill: grey !inportant; }
ill:
ill:

svg.inverse g text.symline { f
svg.inverse g text.symfill { f

Sl evi nski Expires 15 April 2026

ill: #337ab7 !inportant;
I'l: #5cb85c !inmportant;
#5bc0Ode !inmportant; }
| : #fOad4e !inportant;
: #d9534f !linmportant; }

white !inportant; }
bl ack !inmportant; }

}
}

}
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2.4.3. Oher Effects

QO her CSS rules can be used for other effect. Please note that
transform property does not affect the docunment flow and shoul d not

be used for general |ayout.

svg. shadowed {
text-shadow -1px -1px 1px #fff, 1px 1px 1px #000;
}

svg.rotate {
transform rotate(0.5turn);

}
svg. bi gger {
transform scale(2);

svg. skewed {
transform skewX(30deg);
}

2.4. 4, Sent ences

SignWiting is witten vertically using the vertical witing node of
CSS. To create the center lane and to visually divide the col unms of
text, several span elenments are used. Each sign is contained in a
div with a width and hei ght that matches the encl osed sign. To
properly align each sign with the center of its lane, the containing
div will either use "margin-right" or "border-left". Wth "border-
left", the rule nust include "solid transparent” after the size.

<div class="signtext">
<span cl ass="out si de"><span cl ass="m ddl e"><span cl ass="i nsi de" >
<di v styl e="wi dt h: 42px; hei ght: 77px; mar gi n-ri ght: 2px; " ><svg ..
<di v styl e="wi dt h: 38px; hei ght : 48px; mar gi n-ri ght: 2px; " ><svg ..
<di v styl e="wi dt h: 25px; hei ght : 9px; border-l eft: 7px solid transparent;">
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div.signtext {

-webkit-witing-node: vertical-Ir;

writing-node: vertical-Ir;

font-size: 0%

border-left: 1px solid blue;

hei ght: 100%
}
span.outside { border-left: 1px solid blue; vertical-align: top; }
span.mddle { vertical-align: bottom }
span.inside { border-left: 1lpx dashed red; }
div.signtext div {

writing-node: horizontal -tb;

di spl ay: inline-block;

vertical -align: mddle;

paddi ng: 20px;

box- si zi ng: cont ent - box;

}

2.5. JavaScript Packages

For nodern web and app devel opnent, several packages are avail able on
G t hub and NPM

2.5.1. @utton-signwiting/core

a javascript package for node and browsers that supports general
processing of the Sutton SignWiting script

Sour ce [ SSWCor eSr ¢
Docunent ati on [ SSWCor eDoc]
Di stribution [ SSWCor eDi st ]
npminstall @utton-signwiting/core
2.5.2. @utton-signwiting/font-ttf

a javascript package for the web conponents and browser that
generates SVG and PNG i mages for individual synbols and conplete
si gns

Source [ SSWITFSr c]

Docurnent ati on [ SSWITFDoc]
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Distribution [ SSWITFDi st ]
npminstall @utton-signwiting/font-ttf
2.5.3. @utton-signwiting/font-db

a javascript package for node that generates SVG and PNG i mages for
i ndi vi dual symnbol s and conpl ete signs

Sour ce [ SSWFont DBSr c]
Docunent ati on [ SSWFont DBDoc]
Di stribution [ SSWFont DBDi st ]
npminstall @utton-signwiting/font-db
2.5.4. @utton-signwiting/sgnw conponents

a javascript package of Web Conponents for use with the SignWiting
scri pt

Sour ce [ SSWEgnwsSr c]
Docurent ati on [ SSWsghwDoc]
Di stribution [ SSWsgnwDi st ]
npminstall @utton-signwiting/sgnw conponents
3. Unicode Considerations
3.1. Unicode 8 Encoding
Sutton SignWiting synbols are encoded in Unicode 8 (U+1D800 to

U+1DAAF), with base characters, fill nodifiers (2-6), and rotation
nodi fiers (2-16).
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| Description | Unicode 8 Range |
[} gt —————————(——————_ Ll —_—(—————— L
| Base Characters | U+1D800 to U+1DA8B |
e +
| Fill Mdifiers 2 to 6 | WU+1DA9B to U+1DA9F |
L -, I +
| Rotation Modifiers 2 to 16 | U+1DAAL to U+1DAAF |
o e e e e e e e e a oo - o e e e +

Tabl e 24

FSW synbol key conversion to Uni code 8:

base par sel nt (key. substr(1, 3),16) + parselnt(’ 1D700’, 16);

fill

par sel nt (key. substr(4,1),16) + parselnt(’ 1DA9A', 16);
rotati on = parselnt(key.substr(5,1),16) + parselnt(’ 1DAAO’, 16);
3.2. Proposed Uni code Extensions

17 additional characters are proposed to support 2D | ayout and

sorting.

B sl sl e °}
| Description | FSW | Proposed Uni code |
[ s e ey el e e o
| Fill Mdifier 1 | O | U+1DA9A |
L R PP Fommmmm o L T +
| Rotation Modifier 1] O | W+1DAAO |
o e e e e e a e oo B o e e e e e i e o +
| Numbers | 0Oto 9| UW+1DABO to W+1DAB9 |
o e e e m oo oo E o e e e o - +
| Sequence Marker | A | U+1DABA |
L R PP Fommmmm o L T +
| Signbox Markers | B | U+1DABB |
o e e e e e a e oo B o e e e e e i e o +
| Left Lane Markers | L | W+1DABC |
o e e e m oo oo E o e e e o - +
| Mddle Lane Markers | M | W+1DABD |
L R PP Fommmmm o L T +
| Right Lane Markers | R | U+1DABE |
o e e e e e a e oo B o e e e e e i e o +
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4.

I ANA Consi derations
None.

Security Considerations
None.
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