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1 Dataset statistics and visualizations

We provide further details about the DTD2. Figure 1 shows the long-trail
distribution of words and phrases in the dataset. Descriptions of categories
such as “dots”, “lines”, “crystalline” and “checkers” are simpler than those of
“spiralled”, “interlaced” and “crosshatched” as indicated by the number of unique
words and phrases for each category. More examples of images and annotations
from the dataset are shown in Figure 5, 6, and 7.

2 Comparison of ResNet101 features from different layers

We compare features from layer-block 1 to 4 of ResNet101 in the classifier model,
as shown in Table 1. Higher layer features perform better for phrase retrieval. For
image retrieval, better performance is achieved with the combination of features
from different layers. We select to use the features from layer 2 and 4 for all
classifiers and metric learning models in all experiments with the classifier and
the metric learning model.

3 Performance on different categories and phrases

Here we take a closer look at the performance of our models on different tasks
on different phrases (Figure 2) and texture categories (Figure 3). The texture
category is the category of the image in DTD. As seen in Figure 2-middle, the
performance is correlated with the frequency of phrases, especially for image
retrieval. As seen in Figure 3, we have better phrase retrieval performance on
simpler categories that come with smaller vocabulary size.

4 Generated textures for analysis

Figure 4 shows the synthetically generated images and descriptions used in the
experiments in Section 5.3. Each image is manually separated into two color
regions which are systematically varied. In each row of the figure we system-
atically vary different attributes such as the foreground attribute, foreground

https://orcid.org/0000-0001-6542-9279
https://orcid.org/0000-0001-5443-243X
https://orcid.org/0000-0002-3869-9334


2 C. Wu, M. Timm, S. Maji

0

200

400

600

po
lka
-d
ot
te
d

cry
sta
llin

e
do
tte
d

bu
bb
ly

ba
nd
ed

ch
eq
ue
re
d

str
ipe

d
lin
ed

kn
itt
ed

cra
ck
ed

stu
dd
ed

m
ar
ble

d
co
bw

eb
be
d

lac
eli
ke

pa
isl
ey

pe
rfo
ra
te
d

ga
uz
y

po
ro
us

fib
ro
us

wa
ffl
ed

str
at
ifie

d
m
att
ed

zig
za
gg
ed

fri
lly

m
es
he
d

sp
rin
kle
d

wr
ink
led sc
aly

sta
in
ed

br
aid

ed
sm
ea
re
d

wo
ve
n

pit
te
d

fle
ck
ed

sw
irl
y

gr
oo
ve
d

gr
id

ho
ne
yc
om

be
d

ple
at
ed

bu
mp

y
ve
ine

d
blo

tch
y

cro
ssh

at
ch
ed

int
er
lac
ed

sp
ira
lle
d

DTD Categories

#phrases #words

0
500
1000
1500
2000

wh
ite
:1

ha
rd:
25

un
eve
n:4
9

str
ipe
s:7
3

sw
irly
:97

spi
ral
led
:12
1

ho
ley
:14
5

sha
rp:
16
9

cob
we
bb
ed
:19
3

org
an
ic:2
17

sym
me
tric
al:
24
1

str
an
ds:
26
5

scr
atc
he
d:2
89

bo
ard
:31
3

pa
tch
es:
33
7

fur
:36
1

ov
erl
ap
pin
g:3
85
at:
40
9

wo
un
d:4
33

foa
my
:45
7

slic
k:4
81

pa
tch
ed
:50
5

zag
:52
9

iro
n:5
53

vib
ran
t:5
77Fr

eq
ue

nc
y

Words in DTD2

0

500

1000

1500

white
 :1

opaq
ue :2

0

kn
itte

d :3
9

speckled :5
8

sw
irly

 :7
7

gau
zy :9

6

rid
ged :1

15

sto
ne :1

34

wood :1
53

cir
cle

 :1
72

checkered :1
91

dots :
210

fre
sh :2

29

rig
id :2

48

flo
wer :2

67

wick
er :2

86

wate
r :3

05

blotch
ed :3

24

indented :3
43

tile
s :3

62

diamonds :3
81

prin
ted :4

00

meshy :4
19

rows :4
38

regim
ented :4

57

ligh
t p

ink :4
76

iro
n :4

95

Fr
eq

ue
nc

y

Phrases in DTD2

Fig. 1. More Statics of DTD2. On the top (middle) we show the histogram of
word(phrase) frequency, where the x labels display some of the words(phrases) with their
rankings in the dataset. On the bottom we show the number of unique words and phrases
used to describe each DTD category, where we only count frequent words(phrases) that
occur at least 5(10) times in training subset.

and background color, etc. This is a simple yet effective way to generate natural
textures. Note how the texture properties are still maintained in each image,
such as shading and winkles of zebra stripes. This is much more challenging to
do the same with natural images of scenes and objects.
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Table 1. Performance on phrase retrieval and image retrieval on DTD2. “Classifier:
Feat x” stands for the classifier with image features from ResNet layer block x (or a
concatenation of two layers.)

Task: Phrase Retrieval Image Retrieval

Data Split Model MAP MRR P@5 P@20 R@5 R@20 MAP MRR P@5 P@20 R@5 R@20

Validation

Classifier: Feat 1 13.10 37.20 16.05 10.68 4.94 13.04 10.64 25.06 11.57 9.37 6.13 17.78
Classifier: Feat 2 17.65 44.91 22.41 14.59 6.85 17.60 13.00 29.24 14.60 11.08 8.52 22.54
Classifier: Feat 3 26.43 60.52 32.47 20.71 9.93 25.00 15.62 31.79 17.28 13.34 9.42 28.52
Classifier: Feat 4 26.51 59.24 33.07 20.84 10.07 25.16 15.85 33.06 17.83 13.02 9.94 27.28
Classifier: Feat 1,4 25.78 58.28 31.58 20.31 9.55 24.44 15.85 32.35 18.35 13.51 10.24 28.03
Classifier: Feat 2,4 26.57 59.19 32.65 21.11 9.99 25.50 16.19 32.53 17.47 13.56 10.63 28.69
Classifier: Feat 3,4 26.66 60.38 32.20 21.22 9.81 25.68 16.04 31.18 17.59 13.50 10.33 28.32

Test
Classifier: Feat 2,4 27.12 61.28 33.50 21.71 16.07 41.48 14.75 33.94 18.75 16.02 6.47 19.32
MetricLearning: BERT 31.77 74.12 41.70 23.60 20.17 45.04 13.50 31.12 16.52 14.57 5.24 17.32

Image retrieval AP: Classifier

Image retrieval AP: Triplet

Phrase retrieval AP: Classifier

Phrase retrieval AP: Triplet
Image retrieval with description 

MRR: Triplet-desc

Caption METEOR: Show-Attend-Tell

Fig. 2. DTD2 test set performance per phrase on each task with selected
models. Color of phrases represents the metric performance: blue is better and red
is worse, as indicated in the color bars. Font sizes are proportional to square root of
phrase frequencies.
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Fig. 3. DTD2 test set performance per category on each task with our best
model. Phrase retrieval: AP on our metric learning model; Image retrieval with phrase
input: AP on our classifier; Image retrieval with description input: MRR on our metric
learning model(description input); Captioning: METEOR on Show-Attend-Tell model.



4 C. Wu, M. Timm, S. Maji

Fig. 4. Original and generated texture images. The first row shows original images
and their DTD categories. The rest rows are generated descriptions and images by
sampling and modifying colors. The left 5 columns are images of Type A (foreground and
background); the right 5 are Type B (no obvious foreground/background distinction).
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[1] brown color, equal size, equal spaced, home decor, hand made
[2] interlaced, braided, brown with specks of black, decorated, 
ropelike
[3] brown pieces of wood woven vertically closely together
[4] brown woven material symmetrical
[5] unwrinkled, wooden, opaque, shiny, brown surface

[1] looks like a leaf that is black and white
[2] vein, veiny, black, white, stem
[3] black and white veined leaf image
[4] veined, lined, cracked, black, white
[5] branched, bifurcated, marbled, venous, fibrous

[1] creamy, black, striped, parallel, looking like zebra type design
[2] black, white, ruffled, animal like, symmetry, snaky
[3] black, white, patterned, zebra, rough
[4] black and white stripes, soft texture
[5] white and black, zebra-like stripes on a leather surface

[1] circles dotted blue pink green red yellow
[2] concentric colored circles with shades of red, 
pink, yellow, green and blue
[3] multi color, cloth material, soft, equally spaced, 
circular shape, multi numbers
[4] multicoloured dotted surface, soft texture

[1] joined hexagon, 3d, black background
[2] honeycombed consistent grid pattern; metallic reflective and 
organized
[3] rowed, clustered, columned, honeycombed, connected
[4] car transmission cover, hexagon shaped, heavy, dark figured, 
metal like appearance, tiny patterned image with some dimension

[1] soft, malleable, lined, keeps you warm, pink
[2] strips white wrinkle black folded
[3] insert,pinch,wrap,seam,push,pleat
[4] pleated, folded, fanned, light pink, vertical lines
[5] white color,cloth material,home decor,equal
size,equally spaced

[1] big and small dots, colorful dots
[2] dotted, spotted, circles, polka dotted, brown, orange, yellow
[3] irregularly shaped circles, dark, smooth, dry
[4] evenly spaced dots of different size and color, warm cream 
tones on a dark brown background
[5] brown, red, small, polka-dots, dotted
[6] brown, orange, yellow, circular, spotted, fabric

[1] marked, dyed, streaked, discolored, and tinted
[2] marbled ,smooth, cold, blue, reflective
[3] marbled, brown and blue, cold, smooth, hard
[4] stained, brown blotched with white circle in the 
middle, coffee colored splotched, brown and green 
marbled, big brown marks on green and gray

[1] black, leopard print, animal print, smooth, grungy
[2] furry, soft, textured, patterned, warm
[3] furry, fuzzy, fleecy, downy, woolly,
[4] matted, thick, leopard, furry, tan, spotted, black

[1] smeared, painted, strokes, green, blue, yellow, red
[2] straight lines, moving images, green and light yellow
[3] green, black, brown, yellow, white
[4] dirty, blur, splotch, splodge, besmirch
[5] smeared painting with mixed colors, black, green, brown, yellow

[1] black and white squares interlace and repeat, chessboard 
pattern, 64 squares
[2] wood, wood grain, painted, game, black
[3] black and yellow checkered tessellation, shiny, smooth
[4] wooden texture, light brown and black alternated squares
[5] squared, black and brown, wooden, medium

[1] wavy, flowery, black and white, delicate, detailed
[2] black and white, old world, patterned, floral, cotton
[3] black and white, paisley, swirly, curly, design on a cloth
[4] the surface of the background are white in colour with 
paisley black surface pattern on it

[1] black, white, red, brown spiralled repetitive painted 
pattern
[2] spiralled, swirled, tunnel, black, red
[3] black, red, white, ongoing, smooth, mesmeric
[4] spiral shape, black, grey, white, yellow
[5] spiralled, swirled, points, corkscrew, tunnel

[1] rough leathery braided material that is light brown
[2] braided, twisted, interwoven, interlaced, moss green, fuzzy
[3] woven strands of loose green fabric, braided strips of soft 
material
[4] some rope is green colored

[1] uniform, teal, lined cloth
[2] green material with small horizontal black stripe, soft
[3] cloth material, green color, stitched, cotton fabric, 
horizontally equally spaced lines, soft
[4] pocketed, striped, lines, black and green, patterned
[5] blue, black, lined, parallel, banded

[1] marbled, smooth, white, tan, brown, wood
[2] smooth, brown marble, wood design, multiple layers, 
different shades
[3] wood-grained, spots, lines, wavy, brown
[4] brown marbled, layered, stratified, smooth, hard, cold
[5] marbled organic textile material

[1] dry land , broken dry mud
[2] grey color, irregular surface, crispy, hard, fractured
[3] cement like rough cracked rock grey in color
[4] dried, damaged, fractured, splintered, split
[5] brown, cracked, black details, many divisions, of a soil

[1] black, yellow, orange, many small hexagons
[2] orange, black, honeycombed, polygon, perforated
[3] honeycombed pattern with hexagonal pods filled with honey
[4] yellow, black white , grey pentagonal holes
[5] yellow, black, honeycombed, small scales, closely arranged, designs
[6] honey holes, wall with holes ,black balls in some holes, yellow 
background

[1] white, wavy, squared, threaded, curtains
[2] white color, cloth material, soft, transparent, hand 
crafted, home décor, multiple numbers
[3] light, mesh, white material
[4] translucent, transparent, sheer, see-through, 
gauzelike, fine, ultra-fine
[5] gauzy, meshed, netted, white, thin

[1] wrinkled, tan crinkled, crackled, crushed yellow tan, 
black crevices on brown
[2] crinkled, worn, papery
[3] brown, papery, wrinkled, old, used, rough, crinkled
[4] paper,brown color,folded,soft,thin,waste
[5] randomly creased brown flat surface

[1] knitted, crocheted, woven, yarned, fuzzy needle-worked
[2] soft gentle rough bumpy and fuzzy
[3] woven, braided, meshed, knitted, crocheted
[4] pink colour zig zag knitted material, two white hair sticking
[5] pink, knitted, porous, rough, woven

[1] display of stud earrings in square and ball shapes
[2] ornamental, mosaic, shiny, brushed, variety
[3] black leather or leather-like background studded with silver 
and gold colored studs of various shapes and designs
[4] leather with studded metallic frosted and metallized metallic 
silver and studded golden square and circular
[5] dark, black, gold, silver, chrome, round, circles,

[1] white color, home decor, smooth, lines, clean,
expensive
[2] veiny, slick, cold, dry
[3] marbled, white, gray, smooth, light gray
[4] veins, strands, fibers, scratched, granite
[5] white and grey smooth, marbled stone

[1] crosshatched, red, checkered pattern, lined, 
geometric pattern
[2] shiny rectangle crosshatched tiled pattern
[3] red crosshatched surface, tiled, shiny, symmetrical, 
diagonal rows
[4] red, shiny, crosshatched, square, lines
[5] red with tiny squares all same color glossy

Fig. 5. More examples from DTD2.
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VXUIDFH�FORWK

>�@�VWUDWLÀHG��FKDON\��VWDFNHG��FUXVW\�OD\HUHG��FDUYHG
SURWUXGLQJ��ZKLWH�ZDYHG
>�@�ZKLWH�VWRQH�FORVH�WRJHWKHU�LQ�VWUDWLÀHG�OD\HUV
>�@�GU\��ZKLWH��OD\HUHG��URXJK��KDUG
>�@�ZKLWH�VWUDWLÀHG�VXUIDFH��URXJK�WH[WXUH

>�@�VSLGHUZHEEHG��FROHXV��IUHVK��JUHHQ��PDURRQ��IXOO�RI�OLIH
>�@�VSDGH�VKDSHG��IUHVK��JUHHQ��SXUSOH��VWDONV�OLNH�OLQHV��HWFKHG
SDWWHUQV��OLNH�EUDQFKHV��OLJKW�GDSSOHG
>�@�YHLQHG��UHG�VSORWFKHV��JUHHQ�UXIÁHG��VRIW�SRLQWV��UXIÁ\�HGJHG
>�@�ÁRZHUV�SXUSOH�JUHHQ�OHDI\�VWHPV
>�@�YHLQHG�SODQW�PDWHULDO�WKDW�LV�JUHHQ�DQG�SXUSOH

>�@�EODFNLVK��\HOORZ�EDFNJURXQG��EHDXWLIXO�DUW�ZRUN��LQWHUODFHG
DQG�DQWLTXH�DUW�SDLQWLQJ
>�@�UHG�DQG�EODFN�VZLUO\�SDWWHUQ�RQ�D�\HOORZ�EDFNJURXQG
>�@�WZLVWHG��EODFN��EURZQ��UHG��OLQHV
>�@�ÁDW��SDSHU�OLNH��RSDTXH��GXOO��OLJKW��LOOXVWUDWHG�VXUIDFH
>�@�EODFN�LQWHUODFHG�ÀJXUHV

>�@�PDWWHG��WDQ�VWUDZ�OLNH��WDXSH�PL[HG�VWULSV��WLQ\�FXW�XS
IUDJPHQWV��VKUHGGHG
>�@�ÀEURXV��QDWXUDO��GU\
>�@�PRXOG\��PDWWHG��ZKLWH��JURZLQJ��JUDVV\��VWULQJ
>�@�JUDVV�EURZQ�FRORU�ORQJ�WKLQ�KHDS�GU\�ZKLWH�FRORU
>�@�GU\�WRXVOHG�WDQJOHG�NLQN\�VWUDQGV

>�@�OHDWKHU�EUDLGHG�EHOW�PDWHULDO�WKDW�DSSHDUV�VPRRWK
>�@�EUDLGHG��WZLVWHG��NQRWWHG��OHDWKHU��EURZQ��LQWHUWZLQHG
>�@�WZR�EHOWV�DUH�JROG�FRORUHG�KRRN�DQG�ZKLFK�LV�FRORUV�RI
ZRRG�FRORU
>�@�SDWWHUQHG��EURZQ��OHDWKHU��EHOW��EUDVV��EXFNOH
>�@�EURZQ��VOLJKWO\�URXJK��OHDWKHU\�
>�@�ZRYHQ��OHDWKHU��EUDLGHG�OHDWKHU��VLPSOH��KDQGPDGH

>�@�QDY\�RQ�ZKLWH��VRIW�DQG�VPRRWK��ZDUP��PDOOHDEOH
>�@�RUJDQL]HG�VWULSHV�RI�WKLQ�QDY\�DQG�WKLFN�ZKLWH��DUUDQJHG
KRUL]RQWDOO\
>�@�OLQHG��SDUDOOHO��FRQWUDVWLQJ��SDUDOOHO��IDEULF
>�@�OLQHG��VWULSHG��EDQGHG��KRUL]RQWDO��EODFN��ZKLWH

>�@�GU\�PXOWLSOH�QXPEHUV��EURZQ�FRORU��ORQJ�WKLQ�VWDFNHG
>�@�KD\�OLNH��FRUG��ÀEHU��\DUQ��VWULQJ\��D�ORW�RI�LW��PHVV\�
OLJKWZHLJKW��UDQGRP��XQRUJDQL]HG��VRIW�DQG�VPRRWK�WKRXJK
>�@�LWV�VHHQ�OLNH�WUHDG�ÀEURXV
>�@�URXJK��GU\��OLQHV��WDQ��PDW
>�@�VWUDZ��VWLFNV��VWUDQGV��ÁDWWHQHG��VWULQJV

>�@�VFDO\�ORWXV�OHDI�GHVLJQ�ZLWK�D�OLPH�JUHHQ�FRORU
>�@�JUHHQ��\HOORZLVK��VFDO\��RYHUODSSHG��FORVHO\�DVVRFLDWHG
>�@�VFDO\��JUHHQ��EOXH��OD\HUHG��VPRRWK
>�@�JUHHQ��VKDGH��WLOH��LQN��GLVSHO

>�@�DVSKDOW��SDYHPHQW��FUDFNHG��KDUG��SDLQWHG
>�@�OLQHG��FRQFUHWH��KDUG��\HOORZ�DQG�ZKLWH
>�@�FHPHQW�ÁRRU�PDUNHG�ZLWK�ZKLOH�OLQH
>�@�FHPHQW�FRORXU�URDG���ZKLWH�OLQHV��FURVVHG��DQG�\HOORZ�OLQHV
DW�WKH�VLGH��FUDFNV�RQ�LW
>�@�SRURXV��KDUG��VWRQ\��JUH\��FUDFNHG��JULWW\�

>�@�DEVWUDFW��RYDO��\HOORZ��RUDQJH���SLQN
>�@�EOXUU\��PXOWL�FRORU�EDFNJURXQG�ZLWK�SDLQW�VSORWFKHV
>�@�LPSUHVVLRQLVW�SDLQWLQJ��ZLWK�VSODVKHV�RI�GLIIHUHQW�VRRWKLQJ
FRORUV��ZDWHU�OLNH�LPDJHV�LQWHUHVWLQJ�FRORUV
>�@�FRORUIXO��EOXUU\��VPRRWK��UXQQ\��ZHW�

>�@�PDUEOHG�FRORUV�ZLWK�UHG�URVH��\HOORZ�RUDQJH��EOXH��EURZQ
DQG�JUHHQ
>�@�RUDQJH��FUHDP\�FRORXUHG��PDUEOHG��VSODVK\��SDLQWLQJ
>�@�PDUEOH��JORVV\��FRORUHG��URFN\�DQG�URXJK
>�@�PDUEOHG�RUDQJH�SLQN�KDUG�VPRRWK

>�@�VPDOO�UHÁHFWLYH�VSKHUHV��VFDWWHUHG�VSKHULFDO�VKDSHV
>�@�DLU\��VSDUNO\��ERXQF\��EXR\DQW��DQG�ÁRDW\
>�@�VPDOO�EXEEOHV�ZLWK�EURZQ�EDFNJURXQG�ZKLFK�ORRNV�OLNH�WKH
H\H�EDOOV
>�@�PHUFXU\�EHDGV��VLOYHU��UHÁHFWLYH�URXQG�EHDGV��ÁRDWLQJ�VLOYHU
EHDGV��ZDWHU�EXEEOLQJ�DURXQG�EHDGV
>�@�OLJKW�KRQH\�FRORXUHG��EREE\��EDOO�W\SH��SDWFKHG��VKLQQLQJ�
EDFNJURXQG

>�@�GU\��JQDUOHG��JUHHQ�RQ�EURZQ��ÀUP
>�@�EURZQ��EODFN��KDUG�VXUIDFH��YHLQHG��URXJK�VXUIDFH
>�@�EDUN��JUHHQ��JUH\��PRVV\��HDUWK\
>�@�VXUIDFH�ZLWK�ULGJHV�DQG�FUDFNV��KLJK�FRQWUDVW�EHWZHHQ
ULGJHV�DQG�FUDFNV

>�@�WKH�ROG�OHDI�YHLQHG�SLFWXUH�ZLWK�EDFNJURXQG�EODFN�FRORU
>�@�EODFN�DQG�ZKLWH�OHDI�FRYHUHG�LQ�YHLQV�VRPH�SDUWV�FUDFNLQJ
>�@�EHLJH�ODUJH�QHWZRUN�RI�YHLQV�RQ�EODFN�VXUIDFH
>�@�GHOLFDWH��EURZQ��EODFN��ZHEEHG��WDQ

>�@�KDLU��EODFN��ZKLWH��JUH\��\HOORZ
>�@�ZLWKLQ�WKH�LQIHFWHG�ORFNV�WKH�OLQW�ZDV�D�GLUW\��\HOORZLVK
FRORXU��PDWWHG�RQ�WR�WKH�VHHGV��JLYLQJ�D�SURQRXQFHG�NLGQH\
HIIHFW��ZKLOH�WKH�VHHG�FRDW�ZDV�VWDLQHG�EURZQ
>�@�PDWWHG�EURZQ�KDLU�PDWHULDO�JURVV
>�@�PDWWHG��GLUW\��WDQJOHG��EURZQ��VWULQJ\

>�@�SLQN��PRLVW��GHOLFDWH��IUDJLOH��VRIW
>�@�D�GURS�RI�ZDWHUV�DUH�VSULQNOHG�RQ�WKH�VPRRWK�SLQN�VXUIDFH
>�@�ZHW�ÁRZHU�SHWDO��PRLVWXUH�GURSOHWV��SODQW�PDWHULDO

>�@�VSDUNOLQJ��FRORUIXO��WUDQVSDUHQW��OXFLG��VKDUS
>�@�FU\VWDOOL]HG�VKLQ\�PDWHULDO��FU\VWDO�FOXVWHUV��FRORUIXO�FU\VWDOV
>�@�FU\VWDOOLQH��VKLQ\��IRJJ\��PXOWLFRORUHG��EURZQ��SXUSOH
>�@�VKDUS�VKLQ\�JODVVOLNH�IUDJPHQWV�RI�URFN

>�@�ODUJH��HYHQO\�VSDFHG��SLQN�SROND�GRWV�RQ�D�EURZQ
EDFNJURXQG
>�@�SLQN�EURZQ�FLUFXODU�URXQG�ÁDW�LUUHJXODU
>�@�EURZQ�EDFNJURXQG��OLJKW�SLQN�GRWV��VPRRWK��IDEULF��UDQGRP
GRW�SDWWHUQ
>�@�EURZQ��ODUJH�FLUFOHV��SLQN��VRIW�DQG�IXUU\
>�@�XQLIRUP�SROND�GRW�SDWWHUQ��EURZQ�DQG�SLQN�VXUIDFH��VPRRWK
VXUIDFH�FORWK

>�@�VWUDWLÀHG��FKDON\��VWDFNHG��FUXVW\�OD\HUHG��FDUYHG
SURWUXGLQJ��ZKLWH�ZDYHG
>�@�ZKLWH�VWRQH�FORVH�WRJHWKHU�LQ�VWUDWLÀHG�OD\HUV
>�@�GU\��ZKLWH��OD\HUHG��URXJK��KDUG
>�@�ZKLWH�VWUDWLÀHG�VXUIDFH��URXJK�WH[WXUH

>�@�VSLGHUZHEEHG��FROHXV��IUHVK��JUHHQ��PDURRQ��IXOO�RI�OLIH
>�@�VSDGH�VKDSHG��IUHVK��JUHHQ��SXUSOH��VWDONV�OLNH�OLQHV��HWFKHG
SDWWHUQV��OLNH�EUDQFKHV��OLJKW�GDSSOHG
>�@�YHLQHG��UHG�VSORWFKHV��JUHHQ�UXIÁHG��VRIW�SRLQWV��UXIÁ\�HGJHG
>�@�ÁRZHUV�SXUSOH�JUHHQ�OHDI\�VWHPV
>�@�YHLQHG�SODQW�PDWHULDO�WKDW�LV�JUHHQ�DQG�SXUSOH

>�@�EODFNLVK��\HOORZ�EDFNJURXQG��EHDXWLIXO�DUW�ZRUN��LQWHUODFHG
DQG�DQWLTXH�DUW�SDLQWLQJ
>�@�UHG�DQG�EODFN�VZLUO\�SDWWHUQ�RQ�D�\HOORZ�EDFNJURXQG
>�@�WZLVWHG��EODFN��EURZQ��UHG��OLQHV
>�@�ÁDW��SDSHU�OLNH��RSDTXH��GXOO��OLJKW��LOOXVWUDWHG�VXUIDFH
>�@�EODFN�LQWHUODFHG�ÀJXUHV

>�@�PDWWHG��WDQ�VWUDZ�OLNH��WDXSH�PL[HG�VWULSV��WLQ\�FXW�XS
IUDJPHQWV��VKUHGGHG
>�@�ÀEURXV��QDWXUDO��GU\
>�@�PRXOG\��PDWWHG��ZKLWH��JURZLQJ��JUDVV\��VWULQJ
>�@�JUDVV�EURZQ�FRORU�ORQJ�WKLQ�KHDS�GU\�ZKLWH�FRORU
>�@�GU\�WRXVOHG�WDQJOHG�NLQN\�VWUDQGV

>�@�OHDWKHU�EUDLGHG�EHOW�PDWHULDO�WKDW�DSSHDUV�VPRRWK
>�@�EUDLGHG��WZLVWHG��NQRWWHG��OHDWKHU��EURZQ��LQWHUWZLQHG
>�@�WZR�EHOWV�DUH�JROG�FRORUHG�KRRN�DQG�ZKLFK�LV�FRORUV�RI
ZRRG�FRORU
>�@�SDWWHUQHG��EURZQ��OHDWKHU��EHOW��EUDVV��EXFNOH
>�@�EURZQ��VOLJKWO\�URXJK��OHDWKHU\�
>�@�ZRYHQ��OHDWKHU��EUDLGHG�OHDWKHU��VLPSOH��KDQGPDGH

>�@�QDY\�RQ�ZKLWH��VRIW�DQG�VPRRWK��ZDUP��PDOOHDEOH
>�@�RUJDQL]HG�VWULSHV�RI�WKLQ�QDY\�DQG�WKLFN�ZKLWH��DUUDQJHG
KRUL]RQWDOO\
>�@�OLQHG��SDUDOOHO��FRQWUDVWLQJ��SDUDOOHO��IDEULF
>�@�OLQHG��VWULSHG��EDQGHG��KRUL]RQWDO��EODFN��ZKLWH

>�@�GU\�PXOWLSOH�QXPEHUV��EURZQ�FRORU��ORQJ�WKLQ�VWDFNHG
>�@�KD\�OLNH��FRUG��ÀEHU��\DUQ��VWULQJ\��D�ORW�RI�LW��PHVV\�
OLJKWZHLJKW��UDQGRP��XQRUJDQL]HG��VRIW�DQG�VPRRWK�WKRXJK
>�@�LWV�VHHQ�OLNH�WUHDG�ÀEURXV
>�@�URXJK��GU\��OLQHV��WDQ��PDW
>�@�VWUDZ��VWLFNV��VWUDQGV��ÁDWWHQHG��VWULQJV

>�@�VFDO\�ORWXV�OHDI�GHVLJQ�ZLWK�D�OLPH�JUHHQ�FRORU
>�@�JUHHQ��\HOORZLVK��VFDO\��RYHUODSSHG��FORVHO\�DVVRFLDWHG
>�@�VFDO\��JUHHQ��EOXH��OD\HUHG��VPRRWK
>�@�JUHHQ��VKDGH��WLOH��LQN��GLVSHO

>�@�DVSKDOW��SDYHPHQW��FUDFNHG��KDUG��SDLQWHG
>�@�OLQHG��FRQFUHWH��KDUG��\HOORZ�DQG�ZKLWH
>�@�FHPHQW�ÁRRU�PDUNHG�ZLWK�ZKLOH�OLQH
>�@�FHPHQW�FRORXU�URDG���ZKLWH�OLQHV��FURVVHG��DQG�\HOORZ�OLQHV
DW�WKH�VLGH��FUDFNV�RQ�LW
>�@�SRURXV��KDUG��VWRQ\��JUH\��FUDFNHG��JULWW\�

>�@�DEVWUDFW��RYDO��\HOORZ��RUDQJH���SLQN
>�@�EOXUU\��PXOWL�FRORU�EDFNJURXQG�ZLWK�SDLQW�VSORWFKHV
>�@�LPSUHVVLRQLVW�SDLQWLQJ��ZLWK�VSODVKHV�RI�GLIIHUHQW�VRRWKLQJ
FRORUV��ZDWHU�OLNH�LPDJHV�LQWHUHVWLQJ�FRORUV
>�@�FRORUIXO��EOXUU\��VPRRWK��UXQQ\��ZHW�

>�@�PDUEOHG�FRORUV�ZLWK�UHG�URVH��\HOORZ�RUDQJH��EOXH��EURZQ
DQG�JUHHQ
>�@�RUDQJH��FUHDP\�FRORXUHG��PDUEOHG��VSODVK\��SDLQWLQJ
>�@�PDUEOH��JORVV\��FRORUHG��URFN\�DQG�URXJK
>�@�PDUEOHG�RUDQJH�SLQN�KDUG�VPRRWK

>�@�VPDOO�UHÁHFWLYH�VSKHUHV��VFDWWHUHG�VSKHULFDO�VKDSHV
>�@�DLU\��VSDUNO\��ERXQF\��EXR\DQW��DQG�ÁRDW\
>�@�VPDOO�EXEEOHV�ZLWK�EURZQ�EDFNJURXQG�ZKLFK�ORRNV�OLNH�WKH
H\H�EDOOV
>�@�PHUFXU\�EHDGV��VLOYHU��UHÁHFWLYH�URXQG�EHDGV��ÁRDWLQJ�VLOYHU
EHDGV��ZDWHU�EXEEOLQJ�DURXQG�EHDGV
>�@�OLJKW�KRQH\�FRORXUHG��EREE\��EDOO�W\SH��SDWFKHG��VKLQQLQJ�
EDFNJURXQG

>�@�GU\��JQDUOHG��JUHHQ�RQ�EURZQ��ÀUP
>�@�EURZQ��EODFN��KDUG�VXUIDFH��YHLQHG��URXJK�VXUIDFH
>�@�EDUN��JUHHQ��JUH\��PRVV\��HDUWK\
>�@�VXUIDFH�ZLWK�ULGJHV�DQG�FUDFNV��KLJK�FRQWUDVW�EHWZHHQ
ULGJHV�DQG�FUDFNV

>�@�WKH�ROG�OHDI�YHLQHG�SLFWXUH�ZLWK�EDFNJURXQG�EODFN�FRORU
>�@�EODFN�DQG�ZKLWH�OHDI�FRYHUHG�LQ�YHLQV�VRPH�SDUWV�FUDFNLQJ
>�@�EHLJH�ODUJH�QHWZRUN�RI�YHLQV�RQ�EODFN�VXUIDFH
>�@�GHOLFDWH��EURZQ��EODFN��ZHEEHG��WDQ

>�@�KDLU��EODFN��ZKLWH��JUH\��\HOORZ
>�@�ZLWKLQ�WKH�LQIHFWHG�ORFNV�WKH�OLQW�ZDV�D�GLUW\��\HOORZLVK
FRORXU��PDWWHG�RQ�WR�WKH�VHHGV��JLYLQJ�D�SURQRXQFHG�NLGQH\
HIIHFW��ZKLOH�WKH�VHHG�FRDW�ZDV�VWDLQHG�EURZQ
>�@�PDWWHG�EURZQ�KDLU�PDWHULDO�JURVV
>�@�PDWWHG��GLUW\��WDQJOHG��EURZQ��VWULQJ\

>�@�SLQN��PRLVW��GHOLFDWH��IUDJLOH��VRIW
>�@�D�GURS�RI�ZDWHUV�DUH�VSULQNOHG�RQ�WKH�VPRRWK�SLQN�VXUIDFH
>�@�ZHW�ÁRZHU�SHWDO��PRLVWXUH�GURSOHWV��SODQW�PDWHULDO

Fig. 6. More examples from DTD2.
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PDWHULDO�GLIIHUHQW�OLQH�VL]H�YHUWLFDO�OLQHV
>�@�ZKLWH��JUHHQ��SLQN��EDUV��VWULSHG
>�@�VWULSHG��QHRQ��SLQN��ZKLWH��JUHHQ��LUUHJXODU�OLQHV
>�@�VWLSHV�JUHHQ�SLQN�SDWWHUQV

>�@�GUHGJH�GXVW�VPHDU
>�@�VPRRWK��ERDUG��SDSHU�VTXDUHV��DQWLTXH�\HOORZ�ERUGHUV��UHG
DQG�JUHHQ�VSORWFKHV
>�@�VSODVK��WULFNOH��VSUD\��VKRZHU�DQG�EURZQ
>�@�UHG�DQG�EODFN�VSULQNOHG�VXUIDFH��OLJKW�EURZQ�EDFNJURXQG�
VFULEEOHG��VSODWWHUHG��VPRRWK
>�@�VKLQ\��VTXDUH�VKDSHG�PXOWL�FRORU�GRWV�ÁDW�VXUIDFH

>�@�\HOORZ��UHG��JUHHQ�DQG�EODFN�PHVKHG�PDWHULDO
>�@�UHG�JUHHQ�EODFN�DQG�\HOORZ�PHVK�PDWHULDO
>�@�SRURXV��VOLSSHU\��UHG��\HOORZ��JUHHQ��EODFN
>�@�KDUG�WH[WXUH��VKDSH�RI�HPEURLGHU\�D�PHVK�ZLWK�GLIIHUHQW
FRORUV�ZKHUH���DUH�VSHFLÀF

>�@�JDX]\��VWULSHG��ULEERQ��FKLIIRQ��VHH�WKURXJK
>�@�VLON\��VPRRWK��VRIW��ZKLWH�OLQHV
>�@�VRIW��WUDQVSDUHQW��ZKLWH��VLON\��WLVVXH��ZLWK�OLQHV
>�@�JUH\�SDUDOOHO�VWULSHV��JDX]\��VKLQLQJ��ZKLWH�SDUDOOHO�OLQHV�
IROGHG�FORWK

>�@�VRIW��SLQN��GHOLFDWH��IUDJUDQW��VTXLGJ\
>�@�IULOO\��SLQN��JUHHQ��ÁRUDO��OLJKW��HDUWK\
>�@�SLQN�VRIW�EOXUU\�OHDI\�VKDGHG

>�@�KRQH\�EHH�SULQW��SKORHP��[\OHP
>�@�SULQWHG�VXUIDFH�DV�QXW�VKHOO�GHVLJQHG
>�@�KRQH\FRPEHG��JUH\��GHQWHG��GHYRWHG��LQGHQWDWLRQ
>�@�WKLFN�SHQFLO��KRQH\�FRPE�SDWWHUQ��EHLJH�DQG�JUD\��SRLQW\�
GRZQZDUG�SRLQWLQJ�WKLFN�SHQFLO�FROXPQV��Y�SDWWHUQ��S\UDPLG
SHQFLO�SDWWHUQ
>�@�EXPS\��XQHYHQ��QHDW��VRIW��RSDTXH��OLJKW��EURZQ��SDWWHUQHG
VXUIDFH

>�@�FKLSSHG��FUDFNHG�ZKLWH�SDLQW�RQ�OLJKW�FRORUHG�ZRRG
>�@�FUDFNHG�SHHOLQJ�GU\�EURZQ�SDSHU
>�@�LYRU\��ULSSHG��VPRRWK��URXJK��SDWWHUQV�
>�@�URXJK��VFUDWFK\��ZKLWH��MDJJHG��EUHDNDEOH
>�@�SHHOLQJ��ZKLWH��ROG��JUDLQ\��JUH\

>�@�YDULRXV�VKDGHV�RI�SXUSOH��JUHHQ��\HOORZ��EOXH�DQG�ZKLWH
UDQGRP�VWULSHV�DFURVV�D�VPHDUHG�VXUIDFH
>�@�SDLQWLQJ�ZLWK�PL[HG�FRORUV�LQ�GLDJRQDO�VWUHDNV�
EOXH�\HOORZ�JUHHQ�SLQN
>�@�VPHDUHG��EUXVKHG��SDLQWHG��VPRRWKHG��EOHQGHG
>�@�SDLQWHUO\��JUHHQ��EOXH��SXUSOH��VWUHDN\

>�@�SRLQW\��SURWUXGLQJ��PHWDO�VSLNHV��RQ�D�ÁDW�VHUYLFH
>�@�JROG��VPDOO��VPRRWK�VSLNHV�RQ�EODFN�IDEULF�OLNH�PDWHULDO
>�@�FRQH�VKDSHG�VWXGV�RQ�EDFN�IDEULF�HYHQO\�VSDFHG
>�@�EODFN�ULEEHG�EDFNJURXQG�ZLWK�VLOYHU�VKLQ\�VWXGV�FUHDWLQJ�D
EXPS\�VXUIDFH

>�@�VSDFHG��VWULSHV��EOXH��UHG��HYHQ
>�@�OLJKW�JUHHQ��KRUL]RQWDO��SDUDOOHO��OLQHG��ZLWK�UHG�PDUJLQ��QRWH
ERRN�SDJH
>�@�OLQHG��VWULSHG��UXOHG��GLYLGHG��SULQWHG
>�@�ZKLWH�EDFNJURXQG�KRUL]RQWDO�OLQHV�HTXDOO\
VSDFHG�SDSHU�SLQN�YHUWLFDO�OLQH

>�@�VPHDUHG��GUDJJHG��EOXH��OLQHV��YHUWLFDO
>�@�EOXH�VPHDUHG��OLQHG�ZLWK�VORSS\�HGJH��VWUHDN\
>�@�EOXH�VPHDUHG�SDLQWHG�VWURNHG�GXEEHG

>�@�WDQ��PHVK��ZRYHQ��ÀEURXV��FORWK
>�@�DLU\��WKLQ�NQLW�VWUHWFK\�OLQNHG�
>�@�PHVKHG��ZRYHQ��NQLW��PHWDOOLF��FRSSHU
>�@�FXUYHG��QHDW��PHWDOOLF��RSDTXH��GXOO��EURZQ�VXUIDFH

>�@�VFDO\��KRQH\FRPEHG��LQWHUORFNHG��FLUFOHV��EXPS\
>�@�VQDNH�VNLQ�KH[DJRQDO�VKDSH�PXOWL�FRORU�VRIW�HTXDOO\�VSDFHG
>�@�DQLPDO�VQDNH�SULQW��VKLQ\��EODFN��EXEEO\��\HOORZ

>�@�JUDSKLFDO�LPDJH��SHUIRUDWHG��KROHV��LQ��VWHHO�SODWH��G
>�@�WKLFN�PHWDO�SODWH�ZLWK�FLUFOHV�RI�YDULRXV�SHUIRUDWHG�VL]HV
>�@�KROHG��JUH\�DQG�PHWDO��VWHHO
>�@�FLUFOH��KROHV��SDWWHUQ��SODVWLF��ZKLWH��VWUDLQHU
>�@�FLUFOHV��KROHV��VKLQ\��VLOYHU��PHWDO
>�@�KROH\��SRURXV��ERUHG��GULOOHG��SXQFKHG

>�@�ÁDW�EODFN�DQG�ZKLWH�ÁDW�VXUIDFH�GUDZLQJ
>�@�EODFN�FURVVKDWFKHG�GHVLJQ�RQ�D�ZKLWH�EDFNJURXQG��LQN\�
>�@�FURVVKDWFKHG��OLQHG��VFUDWFKHG��EODFN��ZKLWH
>�@�VKDUHG�ÀQH�OLQHV�FORVHO\�WRJHWKHU

>�@�DQ�HODERUDWH�GHVLJQ�KDV�EHHQ�FDUYHG�RQWR�D�ZKLWH�VXUIDFH�LQ
D�V\PPHWULFDO�DQG�V\VWHPDWLF�IDVKLRQ�ZLWK�D�ÀJXUH���DV�WKH
FHQWUDO�FDUYLQJ�DQG�IRXU�WHOHSKRQH�OLNH�KDQGVHWV
>�@�KDUG��HWFKHG��VSLUDO�GHVLJQ��VPRRWK��URFN�OLNH
>�@�HWFKHG��FULVV�FURVVHG��LQWHUORFNHG��MRLQHG��FRQQHFWHG
>�@�OLJKW�WDQ�VXUIDFH�EXPS\�ZLWK�LQWHUODFHG�FDEOH�WH[WXUH
>�@�LQWHUODFHG��SODVWHU�FXUYHG�LQGHQWLRQV��JRXJHG�PHWDOOLF��JUD\
FDUYHG�RXW��SHZWHU�FKDQQHOV

>�@�VWUDWLÀHG��QDWXUDO�VWRQH��VKDOH�IRUPDWLRQ��OD\HUV��VWDFNHG
>�@�URFNV��OLQHV��XQHYHQ��VWUDWLÀHG��VWULSHV
>�@�KLOOV��\HOORZ��VWHSV
>�@�OD\HUV��URFN��KDUG��WDQ��JUH\
>�@�EDQGHG��EXPS\��XQHYHQ��KDUG��URFN\��RSDTXH��OLJKW��EURZQ
VXUIDFH
>�@�VWULDWHG��PXOWL�FRORUHG��URXJK��OLQHG�VXUIDFH

>�@�D�GRWWHG�LV�LQ�PXOWL�FRORU�ZLWK�FLUFOH�VKDSH
>�@�VPDOO�FRORXUIXO�GRWV�RQ�EODFN�VXUIDFH��VPDOO�URXQGHG�GRWV�

VSUHDG��WLVVXH
>�@�VSRWWHG��GRWWHG��SROND�GRWWHG��VPDOO��EODFN
>�@�GRWWHG��OLQHQ��PXOWLFRORU��SROND�GRWWHG��NQLWWHG

>�@�]LJ]DJJHG��PRXQWDLQV��SRLQWHG��YDOOH\V��FKHYURQV
>�@�ZKLWH��\HOORZ��JUHHQ��SLQN��EOXH��RUDQJH�TXLOWHG�]LJ]DJJHG
SDWWHUQ
>�@�JUHHQ��\HOORZ��DQG�SLQN�ÁRZHUHG�]LJ]DJ�SDWWHUQHG�TXLOW
>�@�SLQN��JUHHQ��\HOORZLVK��]LJ]DJJHG�GHVLJQ��ZKLWH�EDFNJURXQG
RI�D�FORWK

>�@�EORFN\��DOWHUQDWLQJ�FRORUV��EODFN�DQG�ZKLWH��VPRRWK��VTXDUHV
>�@�FKHTXHUHG�EODFN�DQG�ZKLWH�VTXDUHV�LQ�UHSHWLWLYH�SDWWHUQ
>�@�FKHTXHUHG��DOWHUQDWLQJ�EODFN�DQG�ZKLWH�VTXDUHV��WZR�WRQHG
FKHFNHG��VTXDUHG�EODFN�EORFNV�RQ�ZKLWH��JHRPHWULF�GDUN�DQG
OLJKW
>�@�FKHVV�ERDUG�SDWWHUQ�EODFN�	�ZKLWH�VTXDUH�VKDSHG�HTXDO
VL]H�WLOHV�HTXDOO\�VSDFHG

>�@�EODFN��ZKLWH��SKRWR��FURVV�KDWFKHG��VPRRWK
>�@�XQZULQNOHG��VRIW��IDEULF��RSDTXH��GXOO��OLJKW��SDWWHUQHG
VXUIDFH
>�@�FURVVKDWFKHG��JUD\VFDOH��EODFN��JUD\��ZKLWH
>�@�EODFN�DQG�ZKLWH�FURVVKDWFKHG�GLDJRQDO�SDWWHUQ��OD\HUHG�
VKDGRZ\�

>�@�EOXH�DQG�UHG�KRUL]RQWDO�VWULSHV�DJDLQVW�ZKLWH�EDFNJURXQG�
OLQHG��IDEULF
>�@�ZKLWH��EODFN��OLQHG��SDUDOOHO��UHG
>�@�SUHGRPLQDQWO\�JUD\�OLQHV�ZLWK�D�VLQJOH�UHG�OLQH�UXQQLQJ
KRUL]RQWDOO\�RQ�D�ZKLWH�EDFNJURXQG
>�@�ZKLWH�FORWKLQJ�ZLWK�EOXH�DQG�UHG�KRUL]RQWDO�VWULSHV

>�@�VPRRWK��LQWULFDWH��RUQDWH��SDWWHUQHG��LQWHUORFNHG
>�@�LQWHUODFHG��FDUYHG�ZRRG��SUHVVHG�PHWDO��GLDPRQG�JHP
VKDSHV��VXQEXUVW
>�@�KDUG��VROLG��EURZQ�FRORU��LQWHUFRQQHFWHG�ÀJXUHV�
JHRPHWULFDO�ÀJXUHV
>�@�VROLG��VWRQH��SDWWHUQHG��EURZQ��LQWULFDWH

>�@�JUD\��GLDPRQG��KDUG��JDSHV��ÁDW
>�@�JUH\��KRQH\FRPE��JULG��GLDPRQGV��V\PPHWULFDO��ZDIÁHG
>�@�JUDQWHG�PHWDO��EULFN�DQG�DQJOHG�HGJHV
>�@�JUH\��PHWDO��JULG��GLDPRQG�VKDSHG��URXJK
>�@�FRQFUHWH�JULG��JUH\�LQ�FRORU

>�@�JDX]\�ZKLWH��RUDQJH��SXUSOH��\HOORZ�WH[WLOH�FXUWDLQ�PDWHULDO
>�@�JDX]\��ZKLWH��WKLQ��PHVK��OLJKW
>�@�SODVWLF��VKLQ\��VPRRWK��FROG��RUDQJH�DQG�ZKLWH
>�@�FXUWDLQV��ZKLWH��RUDQJH��ZKLWH��EODFN
>�@�JDX]\��GUDSHG��KXQJ��IROGV��VRIW�PDWHULDO

>�@�VXSHU�WKLQ�WKURZ�RU�FORWKH�WKDWV�VRIW�DQG�KDV�PXOWLSOH�XVHV
>�@�SDLVOH\�RUDQJH�ZKLWH�SDWWHUQ�VRIW
>�@�RUDQJH�IDEULF�ZLWK�FLUFXODU�FLUFXODU�WH[WXUH
>�@�RUDQJH�VXUIDFH�ZLWK�IRUDO�SDWWHUQ

>�@�EODFN�DQG�ZKLWH�]LJ]DJJHG��EXV\��JHRPHWULF��GLVWRUWHG�
FKHYURQ��VWULSHG
>�@�EODFN�DQG�ZKLWH��FRRO��]LJ]DJ��FROODU��FRRO��VNHWFK
>�@�EODFN�DQG�ZKLW�]LJ]DJJHG��GLDJRQDO�DQG�YHUWLFDO��HYHQO\
VSDFHG��RSWLFDO�LOOXVLRQ��V\PPHWULFDO
>�@�SDUDOOHO�OLQHV��VPDOO�FRUQHUV�YDULDEOH�DQJOHV��LQWHU�FRQQHFWHG
VWDU��EODFN�OLQHV�LQ�ZKLWH�VXUIDFH

>�@�JUHHQ�DQG�ZKLWH�]LJ]DJJHG�OLQHV��V\PPHWULFDO��VPRRWK�
PDWWH��HYHQO\�VSDFHG
>�@�VWULSHG��JUHHQ��ZKLWH��SRLQWHG��]LJ�]DJ
>�@�FKHYURQ��SDWWHUQHG��JUH\�DQG�ZKLWH��ODUJH
>�@�ÁDW���JUHHQ�DQG�ZKLWH���EDUV���SRLQWV���XS�DQG�GRZQ
>�@�VWULSHG�JUHHQ�ZKLWH�DQJXODU�UHJXODU�SDWWHUQHG

>�@�GDPDJHG�PHVK�ZLWK�JROG�FRORU
>�@�JROG��JUHHQ��ZKLWH��VQDNHVNLQ��GHVLJQ��SDWWHUQ��RU�SLFWXUH
>�@�VPRRWK��HYHQO\�VSDFHG��GLDPRQG�VKDSHG��OLJKW�JROG�WR�OLJKW
JUHHQ�FRORU��UHSHDWLQJ�SDWWHUQ
>�@�\HOORZ�FRORU�GLDPRQG�VKDSHG�HYHQO\�VSDFHG�VKLQ\�ÀVK�VNLQ

>�@�FLUFXODU��VQDNHG��FRLOHG��ZUDSSHG�DURXQG��VZLUOHG
>�@�VZLUO��FLUFXODU��VSLUDO
>�@�D�ULQJ�RU�VPDOO�UDOO\�OLNH�ZKLFK�LV�EODFN�DQG�ZKLWH�FRORU
ULQJV
>�@�FLUFOH�VKDSH�PXOWLSOH�QXPEHUV�EODFN�EDFNJURXQG�HTXDOO\
VSDFHG�SDLQWLQJ�KRPH�GHFRU
>�@�SDLQWHG��G�VSLUDO�LOOXVLRQ�RQ�D�EODFN�W�VKLUW
>�@�VSLUDOOHG��VLOYHU��VZLUO\��VKLQ\��PHWDOOLF

>�@�JUHHQ��ZKLWH��VWDLQHG��EORWFK\��JUXQJ\
>�@�EORWFK\�JUDLQ\�EOXUU\�JUHHQ�ZKLWH�ZULQNOHG
>�@�UXPSOHG��GLUW\��VRIW��VPRRWK��GU\
>�@�GLVFRORXU�EOHPLVK�VRLO�PDUN�PXGG\
>�@�PRVV\��JUHHQ��PLOGHZ��QDVW\��GLUW\

>�@�WKLFN��JUH\�FRORXUHG�VRLO��SODWH�OLNH�VXUIDFH��FUDFNHG��OLQHV
GLYLGLQJ�LQWR�SLHFHV�DQG�SDUWV
>�@�JUH\�FUDFNHG�VXUIDFH��URXJK�WH[WXUH
>�@�JUD\�FUDFNHG�FRQFUHWH�ÁRRULQJ
>�@�JUH\�FRORU��LUUHJXODU�VXUIDFH��FULVS\��KDUG��IUDFWXUHG
>�@�FUDFNHG��FUHPH�FRORUHG��EURNHQ��FRQFUHWH

>�@�EURZQ��OLJKW�\HOORZ�WLQWHG��YHLQHG��VSODVK\��VODVK��VKDG\
>�@�YHLQV��RWKHU��EURZQ��DEVWUDFW�OLQHV��FLUFOHV
>�@�VOLP\�ZHW�PRVV\�JUDVV\�VOLSSHU\

>�@�JULOO��FLUFXODU��KROHV��PHWDO��VFUHHQ
>�@�VLOYHU�VPRRWK�SHUIRUDWHG�HYHQO\�VSDFHG�KROHV
>�@�SHUIRUDWHG��VLOYHU��KROH\��PHWDOOLF��VKLQ\
>�@�D�SHUIRUDWHG�SODWH�ZKLFK�VRPH�GLIIHUHQW�FRORUV

>�@�EURZQ�OLQHV�LQWHUVHFWLQJ�DQG�DOVR�SDUDOOHO�RQ�D�WDQ�VXUIDFH
>�@�EDQGHG��ÁDW��XQZULQNOHG��XQSDWWHUQHG��ZRRGHQ��RSDTXH�
OLJKW��EURZQ�VXUIDFH
>�@�\HOORZ��VFUDWFK\��ROG��ZRYHQ��PDWHULDO

[1] sprinkled, salt painted, masked, watercolor, resist
[2] white stars, blue background, frothy looking
[3] hard, light blue, grey, and white color, crispy
[4] light blue colour, star shaped white designs, sprinkled, 
watercolours, painting

[1] bubble, water, blue black, grey
[2] bubbly, dewey, soapy, oil slick, multicolored
[3] bubbly, iridescent, soapy, shiny, poppable

[1] rocks, spongy texture, different grey and white circles
[2] fleck, rocky, gray, dark gray, smooth
[3] multiple flecked cream and gray stonelike images
[4] flecked, speckled, dotted, freckled, dusted
[5] speckled, spotted, flecked, dapped, mottled, splotched

[1] bubbly,pink,blue,circles,yellow
[2] bubbly, bubble, balls, yellow, circles
[3] all color bubbly looks like small balls with colourful
[4] acrylic balls or bubbles
[5] bubbly, colorful, multicolored, orange, yellow, green, red

Fig. 7. More examples from DTD2.


