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TEXTURE ALIGNMENT

As you have already observed in your own WADs, the game engine’s default application of wall text
not always result in the desired rendering of the walls. Having had the default mechanism describ
no doubt see why. All is not lost, however, because DOOM provides the designer with some controlf
paint-application process, allowing surfaces to be rendered in ways other than the default paintingm

To demonstrate how these controls work, I will use two different wall textures: MARBLE2 and BRAS
Figure 11.14 shows these textures. MARBLE?2 is a fairly standard 128x128 solid graphic. It is usef
cause it has easily identifiable upper and lower edges. BRNSMALI is a 64x64 see-through texture.

Figure 11.14.
Wall textures MARBLE2 and
BRNSMALI.

BRNSMALI

MARBLEZ

DEFAULT WALL TEXTURE ALIGNMENT

there will be no problem with Pink Bug. Above and below an opening in the wall, though, something¢
will happen. Figure 11.15 illustrates the result of the application. The walls on either side of the centr
ing consist of straightforward single-sided lines. The central opening itself is a two-sided line, ¥
black sector beyond it. MARBLE?2 is used above and below the opening; the line's main texture i
BRNSMALI. The figure shows DOOM'’s default rendering of this configuration.

You can see that where the wall is solid, the pattern has been applied from the ceiling down and
the full height of the wall. The upper texture of the two-sided line, however, has been painted upwanif
meeting with the main texture. The main texture itself has been painted from its upper edge but withi
tical repetition of the pattern. As a consequence, the grating appears to be suspended from the top of the
ing. Beneath the opening, on the line's lower texture, the marble pattern is applied from the bo tom

main texture down.
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mechanisms for changing its wall-painting method. The first is termed unpegging, and the
ing. | will first explain what these terms mean and how the mechanisms are accessed,
w they can be employed.

ire said to have their textures pegged to their surfaces. In other words, the graphical patterns
r surfaces starting from a particular location. These reference locations are at the top of the
for the main and upper texture patterns, and at the bottom of the main texture space for the
this greatly affects the way in which textures align from one wall section to the next. You
e preceding chapter that two flags control a line’s pegging: the Upper Unpegged flag and
flag. Note that these are linedef attributes; they therefore affect both sides of a line.

displacement that can be applied to the horizontal and vertical position of a texture’s start-
such displacement, you can shift a texture any number of pixels in any direction on any
nism provides you with fine control over the graphic’s placement. Again, you might recall
ding chapter that each of a line’s two sidedefs supplies X- and Y-offset values for texture dis-
values enable textures to be aligned independently on each side of a line. Note, however,

applied to all texture slots on that side of the line.
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UNPEGGED TEXTURES ON TWO-SIDED LINES

You have seen that, by default, a two-sided line’s upper texture is pegged to its lower edge. By settingt
Unpegged flag, you can unpeg this texture from the structure of the line and have the paint app
sector’s ceiling instead. This action forces the upper texture to be applied in the same way as it would
adjacent single-sided lines, causing their patterns to line up.

Setting a line’s Lower Unpegged flag causes the line’s lower texture to lose its pegging to the bottom
texture. Again, the unpegged texture’s placement is reckoned from the ceiling, bringing its pattem|

ment with any adjacent single-sided line.

Confusingly, setting the Lower Unpegged flag also changes the painting of a line’s main texture. K
that any graphic in this space is normally “hung” from its top and might have transparent space be
ting a line’s Lower Unpegged flag causes this graphic to be placed at the bottom of the main te
stead. It still does not repeat vertically, so there might now be a transparent area above the grap
11.16 shows how the earlier wall opening is rendered when both upper and lower textures are

Figure 11.16.
The effect of unpegging upper and lower
textures.

UNPEGGING SINGLE-SIDED LINES

It is possible to set the unpegged flags of single-sided lines, even though they have neither uppers
textures. The effect is precisely the same as happens to the main texture of a two-sided line when iy
used there. Setting the Lower Unpegged flag causes the line’s main (and only) texture to be applied
floor up, rather than from the ceiling down. Changing the Upper Unpegged flag has no effect on thet
of single-sided lines.

In Figure 11.17, the wall to the left of the corner has had its Lower Unpegged flag set, whereas
right uses the default painting method.
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if lower unpegging on single-

i

lhe Upper and Lower Unpegged flags feature prominently in a later chapter of this A

Examining Other Combinations of Unpegging

the effect of other combinations of unpegging around openings in walls,

WAD called MWALLS.WAD (the DOOM II version is called

) on the CD-ROM that accompanies this book. It shows all the possible combi-
flags for the sample opening described previously. A similar example that uses

is suitable for Heretic is supplied as HIMWALLS.WAD.

RE OFFSETS

simple unpegging does not achieve the precise alignment effect a designer wants. Examples would
but deliberate misalignment of textures used to give hints of the presence of secret doors; or the
ttures across, rather than up and down, a wall—centering a texture between two adjacent walls,
es like these, total control over texture alignment is needed.

el of control, each sidedef allows the specification of individual X- or Y-offsets. These values
& or negative numbers in the range —128 to 127. The X-offset produces a shift of the texture to
wvalues to the right), whereas the Y-offset produces a shift upward (negative values down-
in each case by the specified number of pixels.



156 MISSION 1: A HELL OF YOUR VERY OWN

COMBINING UNPEGGING WITH TEXTURE OFFSETTING

The use of these two texture-alignment mechanisms is not mutually exclusive. The graphical engi
any X- and Y-offset values specified in the sidedefs after all pegging information has been acted on,
values can always be used to effect small adjustments to the alignment of your textures.

WAD SORTIE 8: TIDYING UP THE WALLS

NOTE: This sortie builds on the WAD produced in the preceding sortie. You should

however, that the precise solutions to the texture alignment problems discussed here
dependent on the particular textures used in the WAD. If you have opted not to use the
textures in earlier sorties, you might find it helpful to follow this sortie using the ap .
WAD from the CD before inspecting your own WAD to determine the exact way to deal wi
problems. If you have not produced WAD7B.WAD, or yours differs from the one built
ing sorties, you should use WAD7B.WAD (DOOM), D2WAD7B.WAD (DOOM II), or
HIWAD7B.WAD (Heretic) from the CD-ROM for this sortie.

With all the previous information at your fingertips, you should now be able to perform a simple wa
of your WAD, noting the alignment problems that exist and deciding on a method for fixing th
game with your latest WAD (or with the appropriate WAD from the CD-ROM), and I'll

level with you.

Because wall textures can vary so much in size and form, the precise solution to any texture

or DOOM I, will be somewhat different from those required if you are working with Heretic.
each of these cases separately, starting with DOOM/DOOM I1.

FIXING THE FIRST OPENING (DOOM/DOOM II)

this opening. Make a note to do this when you next return to the editor.

The second fault with this exit is the alignment of the mortar lines through the gap. Here you hay
problem. Simple realignment of the textures on the short through-wall sections cannot solve the fay
as a careful inspection will show you, the mortar lines of the hexagonal room do not line up wi
southwest room. Now, you could just cheat at this point and apply some kind of neutral texture th
interconnection and hope that no one notices the alignment fault between the two rooms. Yous !
much by doing that, though, so on this occasion at least, you should do things properly!
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Jescription of the texture-application process, you know that textures are always applied to
 from the ceiling down. Look at the walls of these two rooms, and you will see that this is
ere. The misalignment of textures on each side of the opening is a result of an awkward
height. Now, you could realign all of one room’s textures, but to do this would require the
fset of the textures on all of that room’s walls. This process would be tedious in the

» there is another way out here—why not just change a ceiling height?

TONE3 textures have four courses of “bricks” up their 128-pixel height. (You can verify
WADED’s previewer, if you want; for now, just trust me.) A quick bit of math tells
lines of these graphics occur at 32-pixel intervals up each texture. Provided, there-
that these two rooms’ ceiling heights differ by an integral multiple of 32, these textures

1ce is 40, so the problem can be fixed by changing one of the ceiling heights by 8 units.
1 contains a techno-column that just fits between ceiling and floor and, in addition,
t, which is fine the way it is. [t would therefore make more sense to apply the change
s ceiling, bringing it down 8 units to 152. Make a note of this for your next edit, too.

can be applied to the interconnecting sector, too, of course. Its walls are painted, like
its ceiling. The current difference between this ceiling height and that of the hexagonal
ixels short of the 32-unit interval needed to make the textures align properly. Bringing
ceiling down by this amount can make the opening rather low, however. It would be
16 units as a Y-offset on the two troublesome lines. Forcing the wall textures down 16
of =16. Make another note and then proceed to the next opening, the one out to the

 FIRST OPENING (HERETIC)

the preceding section might be wondering what all the fuss is about: Depending on the
pening and the walls on either side of it, the opening between the hexagonal room and the
ight not look too bad. This is because the texture used in Heretic does not have the
ance of the one used in the DOOM and DOOM I versions of the sample WAD.
over the opening from within the hexagonal room, you might notice some poor align-
ﬁht not. You should make a note to unpeg this upper texture when you return to the
r it can be improved, though.

room, the texture over the opening certainly looks wrong, though, doesn’t it? This
g the upper texture so that its placement matches that of its neighbors. Take a
the opening, though (see Figure 11.18). Notice how it is larger than the size of the
frieze-work. Merely changing the pegging would result in the top four pixels of the
ing to run over the doorway. This would probably make the opening look odd (al-
that it wouldn't!). You can deal with this situation in several ways. First, you could
2 used over the door to the plain GRSTNPB version of the texture. Alternatively, you



could change the size of the area of wall above the opening, either by reducing the ceiling heightoft
west room by, say, 8 units, or by raising the height of the ceiling of the opening itself. I will leave

solution here to you.

Figure 11.18.
Problems around the first opening in the
Heretic WAD.

You might also be having problems around this opening with the frieze-work being cut into by thele
the opening through the wall. Remember that wall textures are always painted from left to right, whi
that this texture is being painted from the leftmost end of the wall. To meet the opening corre
the left of the opening must be an exact multiple of the width of the pattern: 64 pixels. You migh
reshape the southwest room (or the opening through the wall) to arrange this layout.

Turning now to the through-hole walls, the main problem with these is that the frieze-work det
It is located at the wrong height and, in any case, does not fit conveniently in this location—the w4
thick enough for it. The simplest solution here probably is to change the texture to the GRSTNH
used in the hexagonal room. This change does not address the problem of mortar line continuity th
gap, but unfortunately, that problem has no simple solution, given the irregular block pattern us
ture. This is one of those times when you'll have to make do with things as they are!

FIXING THE SECOND OPENING (DOOM/DOOM II)

From inside, the next opening looks fine in DOOM, doesn’t it? Remember, though, that you have
note to bring this room’s ceiling height down. This opening will no longer look right after that f
note to unpeg this upper texture as well. I suggest that you don’t bother realigning this opening’
textures, though; STONE3 looks a bit odd here, anyway. I recommend that you replace both side-
textures with BROWNHUG. (No, you're not cheating, just refining the design!)

Moving out into the courtyard now, take a look at the final problem area, the other side of the open
courtyard. The misalignment of the upper texture here can again be fixed by unpegging. The lowe
looks OK to me as it is. It doesn’t align with the textures on either side, but I think that makes it look:
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at it should stay the way it is, so the changes already noted should be sufficient to fix this open-

Mand DOOM I1.

HE SECOND OPENING CHERETIC)

1g doesn’t look too bad in Heretic—just how bad is largely a matter of personal preference.
my eyes, are from the courtyard side, where the textures to the sides of the opening look
e might look better aligned with the textures making up the walls surrounding the court-
misalignment is caused by the difference in ceiling heights, so you need to apply a Y-offset of
sides of all three of the lines making up the northern boundary of the courtyard. You also
upper texture over the opening so that it aligns properly with its neighbors, too.

t to change the through-wall texture to something like SQPEBI.

HE REST OF THE COURTYARD (DOOM, DOOM I,
[1C)

ing that needs fixing? It depends on how great a perfectionist you are. The vine texture doesn’t
g around the bend in the eastern wall, but this effect is barely noticeable and certainly not
nvolved in fixing it. Of course, if you want to calculate the X-offsets that need to be applied
wall-sections to produce a seamless join, I'll not stop you. There is one other little change I
h, to something you have probably not seen. Press Tab and take a look at the auto-map.
es marking off the western and southern walls of your outdoor area show up. I would be
lines by setting their Not on Map flag; that way, the map-watching player is not likely to
 determine their significance during play.

at the ready, load your editor and try making a new WADS8.WAD, with all of these problems

Applying Texture Offsets

texture in WADED, you need first to be in LINES mode. You can then
pop-up box (shown in Figure 11.19) by clicking any of the four offset

the lower texture slots). The pop-up shows the X- and Y-displacements
that order). Each value can be changed by means of the + and — buttons

s are accessible in WadAuthor through the Linedef Properties dialog box.
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Figure 11.19.
WADED's texture displacement settings
pop-up.

When you have made all the changes, try out your new WAD8.WAD. I hope that with these
all the previous defects in your WAD have been cleared up and you are ready to move on an

design further. There are still a few more details you should know about textures, though.

ANIMATED TEXTURES

All the textures you have seen so far have been flat and static, just like paint. But DOOM also ps
of textures that are rather more exciting than ordinary paint—they are animated.

USING ANIMATED TEXTURES

After all you have just read about textures, you might be surprised to learn that the use of anima
simplicity itself. There are animated textures for walls as well as for floors and ceilings; their nai

NOTE: Itis not possible to tell animated textures from static textures in most edit
lists.

DOOM performs the animation by cycling around a series of texture names. You specify the ent
sequence by specifying any name within it. You don’t have to choose a texture from any particul
sequence to get the complete animation. Note, however, that DOOM steps all animated
next “frame” at the same time. So areas that are given different textures from within the same:
main out of phase by the same amount throughout the game.

ANIMATED FLOOR /CEILING TEXTURES

Table 11.1 lists all the animated floor-texture sequences available in DOOM and DOOM IL.

Table 11.1. DOOM and DOOM |II's animated floor-texture sequences.
Sequence DOOM DOOMII

BLOOD1, BLOOD2, BLOOD3 X X
FWATERI, FWATER2, FWATER3, FWATER4 X X
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DOOM  DOOMIl  Description
VA2, LAVA3, LAVA4 X X Rava
NUKAGE2, NUKAGE3 X Nukage slime

)CK06, RROCKO7, RROCKO8 — X Pulsating red
cracks between

>

rocks
2, SLIMEQ3, SLIMEO4 — X Blotchy brown

slime

6, SLIMEO7, SLIMEQ8 = X More uniform

brown slime

LIME10, SLIME11, SLIME12 - X Fine-texture
version of
RROCKO5 (yes,
really!)

(ARE'S ANIMATED FLATS

0 have animated floor textures. This aspect of the original DOOM engine has been ex-
's adaptations. As well as animating, some of the textures have a Splash effect with
‘The Splash effects are triggered by any player, monster, or other object landing from
that carries the appropriate texture. Table 11.2 lists all of Heretic’s animated floor-
er with their visible and audible Splash effects.

fic's animated floor-texture sequences and special effects.
) Splash Effect  Splash Sound ~ Description
H2, FLATHUH3, Splash of fire Sizzle Molten lava

FLWW?2, FLTFLWW 3 Splash of water  Splash Flowing water
VA2, FLTLAVA3, Splash of fire Sizzle Hot rock
TSI _‘2, FLTSLUD3 Small splash — Slime and mud of
slime
FLTTELE3, = — Pulsating
teleporter symbol

VAWA2, FLTWAWA3  Splash of water Splash Still water
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@ If you want to examine these textures in use, take a look at the sample WAD
s HIANIFLO.WAD on the CD-ROM that accompanies this book.

Table 11.3 lists all of Hexen’s animated floor-texture sequences, together with their visible and aug
effects.

Table 11.3. Hexen’s animated floor-texture sequences and special effects.
Sequence Splash Effect  Splash Sound i
F_084, F_085, F_086, F_087, F_088 — — Blue portal
X_001, X_002, X_003, X_004 Splash of fire Sizzle Molten lay
X_005, X_006, X_007, X_008 Splash of water ~ Splash Water
X_009, X_010, X_011 Splash of slime ~ Gloop Muddy slin
X_012,X_013, X_014, X_015, X_016 — — Red portal {

USING ANIMATED FLATS

Some animated floor textures are generally associated with areas that damage players who lingeri
damaging aspect of these areas is not a product of the textures themselves—except for Hi
texture, which does automatically cause harm to any player who enters the sector where it is
animated floor is just that—an animated floor! You will learn more about sectors’ harmful eff
Chapter 13, “Special Sectors.”

Like all flats, the animated floor textures can be applied to ceilings, but they rarely look conving
how, slime just doesn’t look right up there.

ANIMATED WALL TEXTURES

Table 11.4 lists all the animated wall-texture sequences available in DOOM and DOOM Il

Table 11.4. DOOM'’s animated wall-texture sequences.

Sequence DOOM DOOM I Description E
BFALLI, BFALL2, — X Falling curtain of blog
BFALL3, BFALL4

BLODGR1, BLODGR2, X — Nukage slime dripping
BLODGR3, BLODGR4 from ruptured pipew

BLODRIP1, BLODRIP2, X X Blood dripping from
BLODRIP3, BLODRIP4 ruptured pipework
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DOOM DOOM I Description

— X Dancing red and yellow
blotches

X X Pulsating red and blue flame

X X Dense curtain of flame

X X Dancing red and blue flames

X X Wall of fire over embers

X X Stone gargoyle spouting blood

X X Glowing red-hot rock

— X Falling curtain of nukage
slime

X — Nukage slime pouring from
grating

ed FIRELAV?2 is not part of the FIRELAVA sequence. It is a static A

I
imated wall textures, but fewer of them. They are listed in Table 11.5.

fic's animated wall-texture sequences.

= Description
L2, LAVAFL3 Falling wall of lava
[ATRWAL2, WATRWAL3 Waterfall

nimated wall textures in Heretic. You will need to place a Thing @
aterfall close by if you want these features to make a noise.

of animated wall textures than Heretic. They are detailed in Table 11.6.
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Table 11.6. Hexen's animated wall-texture sequences.

Sequence

CLOCKO1, CLOCKO02, CLOCK03, CLOCK04,
CLOCKO05, CLOCK06, CLOCK07, CLOCKO08

CLOCK11, CLOCK12, CLOCK13, CLOCK14,
CLOCK15, CLOCK16, CLOCK17, CLOCK18

GEARO02, GEARO3, GEAR04, GEARO5
GEAROA, GEAROB

TPORT1, TPORTZ, TPORT3, TPORT4,
TPORTS, TPORT6, TPORT7, TPORTS, TPORT9

X_FACO01, X_FACO02, X_FACO03, X_FAC04
X_FIREO1, X_FIREOZ, X_FIREO3, X_FIRE04
X_SWMPI, X_SWMP2, X_SWMP3
X_SWR1, X_SWR2, X_SWR3

X_WATERI, X_WATER?Z,
X_WATER3, X_WATER4

Description .
Hour hand of clock (texture stef
after a full cycle of CLOCK11)

Minute hand of clock (performs
full cycle in 8 seconds)

Rotating gears
Oscillating gears

Swirling teleport mirror

Wall of flames
Pulsating lava wall (like flat X_0)
Swamp life

Sewer outfall

Wall of water (like flat X_005)'3

Most animated textures are not designed to tile vertically and so need to be used on walls of ar
height. Many animated textures look odd if used on short walls using the default rendering op
need to set the Lower Unpegged flag in most cases to ensure that their lower surfaces align w
Additionally, some (particularly in Hexen) are short textures that manifest the Pink Bug effect
essential texture space that is too high for them.

Animated wall textures can be used on any texture slot. If you have more than 40 areas using anim:
in any one map, however, the game engine crashes. Some of the Hexen textures are also see-throu
and those should be used only on two-sided main texture slots. 3

NOTE: Versions of DOOM prior to v1.4 and all versions of Heretic do not an
texture of a two-sided line. This restriction has been lifted in later versions of DO
and Hexen.

There are several additional wall textures in Hexen that are clearly part of an :
= sequence but that do not automatically animate if they are used. These textu
perform the animation (usually with other accompanying actions). These are the s
ming the Action,” a chapter on the CD-ROM.
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TEXTURES

inimated texture sequences, some surfaces can be made to scroll their textures in a particular
- is discussed in Chapter 14, “Activating Sectors.”

ING THE TEXTURE PALETTE

e palettes provided by id and Raven Software are, at times they just seem to lack the
you want. Often you want to customize the appearance of your walls, floors, and ceilings
io of your WAD better. Tools are available to enable you to do this. The techniques in-
simple editing of the map, however, so this topic is deferred until the next mission of this

learned more about DOOM’s palette of textures for ceiling, floor, and wall surfaces. You

engine goes about painting its world and precisely what happens if it isn’t provided with
eds in order to fill the gaps. You saw how to make the game engine paint the walls exactly
utilizing the alignment mechanisms provided. You had a taste of the use of those mecha-
| the remaining problems in your own WAD. Finally, you were told that DOOM’s paint
atic but can be animated.

as well as trying out some animated textures, you start to expand your map with new sec-
techniques for implementing many of the standard elements of the DOOM world.

1e of your final lessons in the use of WADED.






NG SECTORS 1 Z

ortable with its use and structure. In this chapter, you will be

sectors are put together to form the common types of elements

ber, though, that WA D-building is more of an art than a science—
no fixed ways of producing anything. Consequently, you will not

you will ever want. This chapter is intended as a gallery of ideas.
b\ starting point for planning your own maps.

e secret of successful WAD-building is learning to plan and
I your sectors. You have already seen that with WADED,
he careless and haphazard addition of sectors within
FAD can cost you a lot of time in redefmmg line and sector

b matter which you use, you will find that before you start
he editor, careful planning of your WAD (and its sector
ticular) will pay dividends when you finally do begin.

ngyour WADs, you should remember that no matter how beau-
, if that's what you prefer) you make your WAD, it is unlikely to
imired unless it plays well. Keep this thought uppermost in your BN St nas

‘mges of design.
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“For decoration” or “To add atmosphere.” Ornamentation is undoubtedly a significant aspect of
but if it becomes more important to you than creating a functional space in which to hide weap
bush opponents, you are probably spending too much time using your editor and not enough time
you produce there! ]

After you've answered the fundamental question of what your new map area is really for, you can
more practical questions of how it should look, from the specifics of textures to the overall designs
high will it be, how wide, how long? Will it be brightly lit or should it be dark? How high abay
should it be? Will it have overlooks? Should it be hidden? Will it contain any tricks or traps?

In considering your approach to these design questions, you should be fully aware of all the fea
world that are available for exploitation. You also need to know about DOOM'’s inherent design

The look and feel of your map will develop as you go along. You've seen some of this already. Youk
bit about textures and lighting levels, and you will see some more specific and atmospheric exan
capabilities as this episode progresses. You can use these aspects of your map’s appearance for mon
adding atmosphere, however. DOOM'’s lighting levels can vary from very bright (a setting of 255)
(a setting of 0). Obviously, dimly lit areas can be used to make the players’ task harder; it is eas

excellent example of this. Also, try to vary the lighting levels through your WAD so that players
accustomed to (or bored with) playing at a particular light level. Areas of darkness can be much har
when they follow immediately after well-lit areas.

Exercise careful thought in your use of textures too. Aim for more than mere decoration. Beside len
sphere to your WAD, textures can create challenges of their own—some enemies are harder to
some surface colorings, for instance. Textures are also invaluable in providing clues to various asp
design, clues about such things as hazards, traps, and secret locations. Observant players will soc
your textural pointers and will enjoy your level all the more. Of course, you can always throw the!

false pointer into the mix to trip them up every now and then!
p

There are no hard-and-fast rules about the basic appearance of your map areas. If you've played ma
you already know what particular design aspects you like. If you can’t decide, perhaps you should

more and give it additional thought.

LARGE AREAS OR SMALL?

The sizes of the various areas of your map will be influenced by the functions you see these areas ful
you intend to give the player a large open space in which to charge around and battle many foes simu
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e player to take on a few monsters at a time by confining the action to a smaller space? Do you
1e player’s options for movement or escape? s this one of those twisty mazes that do their best
confuse the player? Will this area be built to contain a particularly unusual menace?

many of the weapons in DOOM is related to the geography in which they are used. The
s the way monsters behave, particularly in their tracking of the player. You should test
design fairly early in the design process, especially before you have too many lines and
inge if you find that things are not working well.

as that function correctly, you need to know something of the way DOOM'’s objects and its
fou need to know what can fit where in the DOOM world. You also need to be aware of
straints that DOOM applies to both players and enemies.

(SIDERATIONS

your map to contain particular objects, you need to make sure that the areas are large enough
place there. You need to know something, therefore, of how things are measured and the

they fit.

r from Chapter 8, “Reconnaissance Debriefing,” that all Things have both a diameter and
: two values determine an object’s “extent”—how much map area it needs and what headroom

wvalues for all of DOOM’s Things are given in Chapter 34, “Essential Thing

it is applied to Things is misleading, for it implies that Things are circular, whereas in
This square is always oriented with the map’s coordinate system, regardless of the direc-
g faces. You need to take this fact into account when calculating where Things will fit,

‘Things that can move around, such as players and monsters.
-3

LLISION DETECTION

be in contact with anything that touches or overlaps the square space it occupies. The
hese contacts depend on the type of Thing involved. Players who touch on bonuses obtain
aching walls change direction; players or monsters colliding with Things that are classed as

gress barred

earound (players and monsters) can only enter gaps that are wider than their diameter (allow-
at it is really a square) and ar least as tall as they are.
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NOTE: The game engine shows an inconsistency here. Height restrictions do not«
tightly as width restrictions!

Note that for the purposes of inter-object collision detection, DOOM regards all Things of the:
egory as being of infinite height. Players can never leap over a barrel, for example, no matter h
them it is.

The height restriction has been lifted in Hexen. In this game variant, the player ca
"~ barrels. In fact, all of Hexen's obstructions now have a finite height, enabling the p
over (or under) them if the relative vertical placements permit it.

The fact that Things' extents are square and do not rotate complicates the WAD designer’s
bear in mind that players and monsters are wider when moving at angles other than one of the ca
tions. Thus, wider gaps are needed between obstacles if the player is to pass between them at :
due north, south, east, or west, as Figure 12.1 shows.

r N
N s
|

Figure 12.1.
Gaps might be smaller than they look.

In this figure, the smaller circles represent players who are moving in the directions shown by
larger circles represent obstructions (such as barrels). Notice how the real (square) extents of
act very differently from the way their visible (circular) shapes would suggest. The player m
between the obstacles can pass freely through a gap that would seem to be much narrower than the
other player is about to find impassable.

OVERLAPPING THINGS—STUCK MONSTERS

Most editors allow Things to be placed anywhere on the map, even if they are actually too large fo
spot. Any object larger than the space in which it is placed, however, looks unsightly. The enti
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een by the engine, even though it is visually too large for the space it is in. As you can imagine,

s odd.

are purely decorative, such as pillars, lamps, firesticks, and so forth, it is largely up to you how
to make them. Objects growing out of walls, ceilings, or floors are likely to be viewed as
d be the only consequence of carelessly placed decorations and bonuses. On the other
equences of placing player and monster start positions in tight spaces can be much more serious.

nsters or players in spaces where they do not fit, you will find that they stick tight and are unable
he game. Stuck monsters cannot attack a player, but they can be injured and killed, either by
monsters if they get caught in crossfire. This effect has been used intentionally in some
“glue” several powerful monsters together. None of these monsters can attack the player,
posing of them and then suddenly discovers that the final monster becomes free to attack—
er runs out of ammunition!

for good—or until they think to use the no-clipping cheat code! This is not an effect

Players are 56 units high and have a diameter of 32 units, so they can enter only areas that
gh by 33 units wide. As you've seen, this width restriction can be imposed by walls or by

player has been turned into a chicken (and you DOOM guys can
been reduced to a pig in Hexen (something that is not

it is possible to enter smaller places. In these guises, the player is @
t retains the normal 32-unit diameter. =

ayers to reach the distance of their radius (16 units on the coordinate system axis) into areas
, provided that the area’s floor is not above their head—in other words, it must be less
e the floor on which they are standing (as long as they aren’t masquerading as animals at the

ON A PLAYER'S VERTICAL MOVEMENT

ou should know that there is a restriction on the height that a player can step up from
This height restriction is 24 units—any greater and the engine refuses to enable the
rd. There is no limit on the downward distance a player can fall without taking
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The rules on vertical motion have been changed in Hexen: a player can still s
= units, but can now jump up 64. In addition, it is no longer possible to fall far with
harmed as a result.

In the preceding section, you were told that a sector must be 56 units high if a player is to enter. Wi
player tries to step from one sector to another, DOOM checks that there is a gap of this size betwee
floor and the lower ceiling of the two sectors. Therefore, if you are building stepped sector seque
mind that the player cannot pass up or down the steps if any floor-to-ceiling space between adjac
less than 56 units high. ‘

@ In Raven Software’s adaptations of the game, Inhilicon’s Wings of Wrath provide the
a with the added ability to fly. This, in effect, gives a player the freedom to move any ¢
@ the vertical direction whenever the power-up is active. If you make this power-up
=% your WAD, therefore, you need to be aware that any part of a sector into whichap
physically fit becomes potentially reachable during the game. This can have implicatio
positioning of goodies and in the construction of your scenery in general.

MONSTER MOVEMENTS

Sector sizes are also important for determining monster behavior. Whenever monsters are awake, th
track players. Even when the player is not in their line of sight, awakened monsters remain aware ¢
tion of players and generally head toward them, unless they are constrained in some way or are:
usually by being struck with weapon fire from other monsters who can see the player.

Like players, free-roaming monsters cannot enter spaces that are smaller than they are. They alsod
a reluctance to enter spaces that are a tight fit for them; the smaller the gap, the more reluctantar
enter it. For completely unimpeded movement, a monster needs a sector to be at least twice as
monster’s own diameter.

Monsters can climb stairs just as a player can—all monsters with legs can step up 24 units but no hi
are more careful than players about coming down, however (a topic that will be explored in more

MONSTERS’ REACH

Again, like players, clawed monsters (such as Imps) can reach into sectors they cannot enter—no
goodies, of course, but to savage players! For a player to be safe from such a savaging, monsters mu
strained far enough away for their (square) extent not to touch the player’s.
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- Monsters can inflict clawing damage from any distance below the player, so
yer to a tall, narrow pillar in an Imp-infested pit unless you want survival to be

R BETTER TEXTURE ALIGNMENT

the final sizing consideration: fixing sector sizes to ensure better texture alignment. In
nt problems you have experienced yourself, some textures look strange when replicated
you need to limit your sectors to certain absolute sizes (as well as grid locations) to use
effectively or to minimize problems with their alignment.

e choice of textures, and the adjustment of the map to make them work properly, is com-
the size and shape that the area needs to be in order to play well. If you have areas that
find that you cannot get the textures to look right with any of the available alignment
y best to look for another texture to use rather than to compromise your WAD's play-

§ appearance.

ONSIDERATIONS

- of the DOOM world precludes the arrangement of floors immediately above one an-
that you need to build your WADs without regard for the vertical dimension. You
) make good use of height variations throughout your WAD. Not only does this add
of the game, but it also is important to keep players looking all around them—above
m side to side and behind. Heretic and Hexen’s added facility for looking up and down

eight variations of particular importance in those variants of the game. The improved
roduced by Raven Software (as well as the added power of flight) have expanded the
vertical dimension enormously; be sure to take full advantage of it.

00MS INTO SECTORS

d the fundamental questions of what an area is for and how it needs to be arranged, you
it how it might need to be divided into its component sectors. You already know a lot

J NEED ANOTHER SECTOR?

rned about the fundamental role of the sector in the WAD, and you learned to dis-
sector from the DOOMster’s “room.” By now, you should be comfortable with the use
now when you need to create a new sector. It is worth summarizing here, however, the
f the map needs to be in a sector of its own:
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































