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Sprite files of the
Close Combat games

(PC- & Mac-version of CC2;
also: CC1, CC3, CC4, CC5, CCM, RtB and newer)

What it is

"CloseCombat- A BridgeToo Far" (abreviatedCC2, ABTF, CC2-ABTF) was the secondyameof
the CloseCombat-seriegeatedby Atomic and presentedy Microsoft to the Mac-community.It
wasalsothelastgameof this seriesfor the MacOS. The serieswas thencontinuedby SSI, UbiSoft
andDestineeffor PCs only (up to day CC3, CC4, CC5, CCM, The Roadto Baghdadreleasedn
January2004,abbreviatedRtB, CCM v2 releasedo the USMC in summer2005 there-releasedy
MatrixGamesCol, CCMT, WaR, TLD). CC2wasreleasedn 1997on ahybrid-CD, runningon PCs
andundertheMacOS7.5upt0 9.2.2/ MacOSX 10.2.8/ 10.3/ 10.4 (in Classicenvironment)as
well. Later(localized)releasesf CC2werefor PCsonly. A trial demoof CC2 was alsoreleasedn
1997.

Many thanks to ...

Many thanksto PEkkA SAASTAMOINEN aka"CpL_FLTH" for his greatwork. Without his program
"SprTool.exe'theeasyhandlingof spritefiles of all CC gamess nearlyimpossibleandthe following
work couldneverbedoneby myself. Pleasdook at his homepagdor furtherdevelopmenon CC2-
CC3-CC4-CC5-RtB-toolshttp://www.student.oulu.fi/%7Epsaastam/ . He lend a
handin 2004 in building up my own tool "CC2Spriter"for MacOS and PC. Thanksfor all the
support,Cpl! Also many thanksto Tin TiN for his CC3-file format informationsfrom his site at
http://www.organicbit.com/closecombat/ andto Nembofor further debugginginfos
onmy CC2Spritettool. And | haveto thankKonradfor his SprPacktool for CC2/CC3to understand
bettertheSoldier/SoldierEiles.

Sprite file basics

Spritefilesin CClareusedto storesmall graphics(commonly called "sprites™) to representehicles
andothermapdetailsduring gameplayin different orientaton or in an animationsequencel.ater on
this file format was usedslightly modified in CC2 for the files "Explode", "Smoke", "Soldier",
"SoldierB","Terrain" andall vehicleshadowfiles ("VehS###"and"VehB###"). In CC3 most of the
animationsequencesnoved into *.zfx files, leaving only the spritefiles "Terrain", "Soldier" and
"SoldierB".From CC4onward(until nowin "The Roadto Baghdad= RtB) all animationsequences
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arestored(as 24-bit graphics)in *.azp archivesThe only spritefiles remainingareagain"Terrain",
"Soldier"and"SoldierB". From CC4 onwardthespritefile formatchangeagain.

Sorry to say that I have not investigatedthe CC1-spritefile format completely. Here is what
CpL_FiLTH hasreportedo me andwhatl havefound:

Sprite file format

/l byte order in CC1, CC2, CC3: Mac-like (Motorola style) Big Endian

I/l byte order in CC4, CC5, RtB: PC-like Little Endian

I (Intel style reverse byte format)

Il every sprite file is divided into 5 parts; | will refer to them as "sections"

/I section: HEADER (8 bytes):

char(4) Il "SPRI" (CC1, CC2, CC3); "IRPS" (CC4, CC5, CCM, RtB)
long Il version-ID, always 00000001h in CC2, all Terrain-files
I and in all *.nsd / *.zsd CC3 vehicle shadow files

/I section: DIRECTORY (10 bytes):

short // Directory-ID (2 bytes): 03E8h = 1000 (decimal)

short / Number of sprite graphics in the "Sprite section" (2 bytes)

short /l Number of animation sequences in the "Static
1 animation section" , called "Sequences" by Atomic
I (2 bytes)

short / Number of animation sequences in the "Direction-oriented
1 animation section" , called "Rotosprites" by Atomic
I (2 bytes)

short /I 2 bytes of unknown purpose. Cpl_Filth supposes that it
I migh t be a color depth definition, but I think it

I will be the maximum length of direction-based
I animation sequences.

/I section: SPRITES (of varying size):

short /I Sprite-section-ID (2 bytes): 03E9h = 1001 (decimal)
sprite_entry /I sprit e entries, see seperate list
sprite_entry /I 3 different formats: CC1, CC2/CC3, CC4/CC5/CCM/RtB

sprite_entry

/I section: STATIC ANIMATIONS (of varying size):

short /I StaticAnim-section-ID (2 bytes): 03EAh = 1002 (decimal)
staticseq_entry // static an imation sequence entries, see separate list
staticseq_entry

staticseq_entry

/Il section: DIRECTION ORIENTED ANIMATIONS (of varying size):

short // DirectionAnim-section-ID (2 bytes): 03EBh = 1003 (decimal)
directseq_entry /I direction-oriented animati on sequence entries,
directseq_entry I/l see sepa  rate list

/I end of file
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The Header

Theheadenf all spritefilesis always8 byteslong: first four bytesareusedasa header-1D For the
gamesCC1,CC2andCC3theheader-10s "SPRI". For CC4,CC5,CCM andRtB the header-IDis
"IRPS", indicatingthereversebyteformat. Thenext4 bytescontainrepresenalwaysthe valuel, we
supposehatit is somekind of version-ID.Only the vehicle shadowfiles (*.spr-files) introducedby
CC4 (and used up to now by RtB) can have here 11 different values:00000001h,AE7800h,
AE7A00h, AE8400h, AEQEOOh, EE7AO0ON (airplanes in CC4/CC5), FE9700h, FEA600h,
FEBDOOhA,12E7800h12E7A00h.Meaningof thesevaluess still unknown.

The Directory

Thesecondsectioncortainssomekind of directory. Thestartof this sectionis indicatedby the value
1000(in decimal)encodedn ashortinteger(2 bytes).Therealencodingf this valuedependn the
selectedbyteformat: CC1,CC2,CC3spritefiles useherethetwo bytesO3handE8h. For CC4, CC5,
CCM, RtB spritefiles the byte sequencés E8h and03h. All following valuesareencodedn short
integerstoo: the directory containsthe numbersof entriesin the following sectionsthe number of
spritegraphicsin the"Sprite section”,the numberof animationsequences the "Static animations
section"andthe numberof animationsequences the "Direction orientedanimationssection”.The
lastentryin thedirectoryis of unknownpurposeln CC1,CC2andCC3it variesbetveen8 and16.
In thevehicleshadowfiles of CC3(the*.nsd/ *.zsdfiles storedin thefile "Shadows.zfx")this value
is always64 (identicalto thelengthof the oneandonly direction basedanimationsequence)And in
CC4-RtBit is always63. In the"Soldier" / "SoldierB" spritefiles this valueis alwaysO0. The only
exceptorfrom therulearethe*.spr files: the values63 or 64 arepossible.lt might be somekind of
color depth (as supposedby Cpl_Filth) or a further value concerningthe "Direction oriented
animationssection'(l supposet is the"maximumlengthof sequences”).

"Sprites section”

This sectionalwaysstartswith the shortintegerindicator 1001 (decimal).Internal encodingof this
indicatordepend®n usedbyteformat (seeabove).For everyspritegraphica seperateentryis used.
Theprincipleis alwaysthe same:eachspriteentry containsof threeparts:the header(describingthe
imagesizeandhotspots) the line offsettable andthe pixel datasin 16-bit RGB-color (since CC2.
CC1storeshemin somekind of 8-bit).

Now it is time to eliminate a CC-myth: the pixels are organizedleft-to-right, top-to-bottom.The
supposingay Cpl_Filth (andothersbeforehim) thatCC gamesstoretheir graphicsflippedis a result
from addingawrong TARGA-headeto theextractedyraphicsButin factall CC graphicsarestored
top-to-bottomin theoriginalfiles. Theflipping in thegraphicseditorsis aresultof a wrong TARGA-
headecreatedyy theoldertools(like SprTool.exe)!

Therearethreedifferent"sprite_entry'formatsused:

CC1: similiartotheCC2format.Fewerpixel dataghanin CC2becaus¢hepixelsareencodedn 8-
bit relatingto oneof CC1’scolorlook-uptableg CLUTS). Will bediscussedttheendof thisguide.

CC2 and CC3: "sprite_entry"format(asdiscribedirst by CpL_FiLTH):
/I header: 12 bytes
short  sprite_width Il 2 bytes

short  sprite_height

short  hotspot_X

short  hotspot_Y

long  sprite_data_size Il 4 bytes: number of bytes
1 of sprite data to follow
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/I (= size_of offsetable + size_of pixeldata)
/I line offset table

short line_offset /I 2 bytes for each line of the graphic.

short line_offset /I offset is counted from start of pixeldata
short line_offset /I that means: first entry for a line containing
short |i ne_offset /I pixels must be 0000h.

/I special in CC2/CC3: value FFFFh indicates
/l that complete line is tranparent, no bytes
/I will be in the pixeldata table for this line.

/I pixeldata

data /I with special run length encoding

The special encoding for the "pixeldata” is as follows (as originally written by Cpl_Filth):
thespritepixel formatis sortof avariationon run lengthencoding.The basicideais this: a 2
bytecodeindicatingpixel type,2 bytesto indicatelengthof pixel run , and possibly(pixel run
length)* 2 bytesof colordata.

The codes we have seen are :

00h transparent pixels.

FFh color pixels, this is followed by both the length and the color values for the
pixels.

F5h shadow pixels.

F7h "filling area" color,for example used by the crosshairs for the area which
will change ist color depending upon th ereachability of th etarget.

F9h 2nd shadow. Not yet really revealed for what the game it uses.

COh -> C6h: these only come across in the soldier file, somedatcolor-by-numbers
chart (mask) for the exe to colorize the sprites in at runtime.
EDh end of line, means all pixels remaining for this line are transparent.

CpL_FiLTH usedthefollowing example 00 06 FF 02 12 34 56 78 F5 01 ED would mean6
white pixels,followedby two pixelswith the color values0x1234and 0x5678respectively a
shadowpixel andwhite pixelsuntil theendof theline.

No pixel datais given for lines thatare indicatedas fully transparen{FFFFh)in the "line
offsettable”. All pixel datarunstopto bottom,leftto right. In CC2 andCC3 all pixel dataare
encodedas 16-bit short integer. And you must obey: the sequence'special code byte"
followed by "number of pixels" is not changedwhen the byte format of the entire file is
changednto Little Endianfor CC4/CC5/CCM/RtHiles.

In CC1lyouwill only encounteithe specialcodesO0h, FFh, F5h andEDh. In CC1 the pixel
dataareencode@s8-bit bytes.Thesebytesareindex numberspointing to an entryin oneof
CC1l'scolorlook-uptables(CLUTS).
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An examplefor using the
"shadow" pixel aret
(green), the "filling area
pixels (pink), the "2nd - -
shadow" pixels (yellow)
and the "tranparent” pixels ! B
(white):  the resultinc y
effectsof "filling area"anc LI I LER LI E e LB R & 7
“"transparent’are the same
as it is for both shadow
pixel types.

_.lr"
|
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CC4, CC5, CCM and RtB: "sprite_entry"formathaschanged:
/I header: 12 bytes
short  sprite_width /I 2 bytes
short  sprite_height
short hotspot_X
short hotspot_Y
long  sprite_data_size /I 4 bytes: number of bytes
1 of sprite data to follow
/I (= size_of offsetable + size_of pixeldata)
/I line offset table

short line_offset /I 2 bytes for each line of the graphic.
short line_offset /I offset is counted from start of pixeldata
short line_offset /l that means: first entry for a line containing
short line_offset /I pixels must be 0000h.
/I Terrain files only: no special meaning of
1 value FFFFh anymore!
I pixeldata
data /I with special run length encoding

[/l terminator byte
byte  zero_byte /I Terrain files only: a terminating zero byte!

The special encodingfor the "pixeldata” is nearly the sameas in CC2/CC3,but in the
"Terrain" files now all lines canbe reachedvia the "line offset table" and all lines contain
definitionsfor all pixels (evenfor the last transparenpixels at the end in everyline). The
"Soldier"/"SoldierB" files havethe same"pixeldata” encodinglike in CC2/CC3 except
for the byte order:

00h transparent pixels.

FFh color pixels, this is followed by both thength and the color values for the
pixels.

F5h shadow pixels.

F7h "filling area" color, for example used by the crosshairs for the area which
will change ist color depending upon th ereachability of th etarget.

F9h NO LONGER USED in the "Terrain" files.

COh -> C6h: these only come across in the soldier file, probably sort of a color-by-
numbers chart for the exe to color the sprites in.
EDh end of line.

In CC4andnewerall pixel dataareencodedas 16-bit shortinteger,too. And you must obey:
the sequene "specialcodebyte" followed by "numberof pixels"is not changedevennow,
wherethe byte format of the entirefile is changednto Little Endianfor this CC4/CC5/RtB
files. The main difference(which will havean effect upon encoding/decodingrograms is
thateveryentryis now terminatedby a seperatezero byte ("Terrain" files only), exceptfor
the"Soldier"/"SoldierB'files! Decodingtheentriesrequiresexactrespectingof the sizeof the
entryascodedn the"sprite_data_sizeValue.

Known bugs inside the original files

Therearesomegraphicalbugsinsidetheoriginal "Terrain" files: in the CC2 file the sprite#61 has8
bytes too much (in one pixel line), CC3’s Terrain file contains206 bytes too much, and the
CC4/CC5/CCM/RtB'Terrain"file dso hasa minor graphicalbug inside.If you extractthe contents
of the CC4/CC5/CCM/RtB'Terrain" file andrebuildit with my tool, you will geta 10 byteslarger
file, butit will work correctlywith the original program.Investigationdn late 2005 revealedthatin
the"newly dugtrench"sprites(for examplan sprite#450,line 45) somewhite pixelsareencodeds
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colorpixelswith the 16-bit color value7FFFh insteadcodingthem as transparenpixels. This saves
somebytes.

"Static animation section" = "Sequences"

This sectionalwaysstartswith the shortintegerindicator 1002 (decimal).Atomic called the entries
within this section"Sequences'Thereasorwhy | call it "static" is becausanost of the animation
sequences hereare definedfor non-moving objectson the map (trees,VL-flags) and CC4 and
newerreally dontusethesequencedgefinedherefor animationsanymore.This (andthe next) section
containsonly lists (sequencesdf sprite numbersreferringto the graphicalspritesof the "sprites
section".Theformatof eachentry"staticseq_entryfs:

/I no header

short number_of_sprites /I 2 bytes, how many frames are in the sequence
short style_indicator /I 2 bytes of style/type purpose

short  unknown_1 /I 2 bytes, always zero in CC2

short  unknown_2 /I 2 bytes, always zero in CC2

data /I 2 bytes for each number in the sequence

/I data size = number_of_sprites * 2

The meaningof the 2 bytesof the "style indicator"value and the 4 following bytesare still not
completelyclearto me. Hereis alist of values havefound:

1100h: regular sprite sequence in CC2/CC3

1200h: regular sprite sequence in CC2/CC3

2100h: not used animations in the CC2 file "Explode”

2200h: disabled entry in CC2/CC3 (?)

2220h: disabled entry in CC2 (?)

0001h: regular entry in CC4/CC5/RtB (perhaps meaning: show only 1 sprite ?7?)

FFF2h: always used in CC4-RtB *.spr files

In CC5-"Terrain"file the value of "unknown_1"is always8C2Dh, the value of "unknown_2"is
always0042h.No ideawhatit will mean.Charging the valuesof "unknown_1"and"unknown_2"
seemsto have no effect during gameplay.in all CC4/CC5/CCM/RtB*.spr files the value of
"unknown_1"is alwaysF51Ch,thevalueof "unknown_2"is always0068h.

Changingthe valuesof "style indicator"doeshave effect, at leastfor the "Terrain"-file of CC2. |
madeatestwith modified CC2-"Terrain"-filesin 2010, changingthe "style indicator"of the British
VL-flag animatiorsequencegndgotthefollowing result:

1000h: not supported = game crashes whejusece reaches it's end.

1100h: "Sequential" = do the animation one time, stopping at it's end,
1200h: "Looped" = perform the animation continously,

1300h: "Back and Forth" = perform the animation and loop back at it's end.
1400h: not supported = ganeashes when sequence reaches it's end.
2100h: not supported = game crashes when loading the file "Terrain".
2200h: not supported = game crashes when loading the file "Terrain".

| believe that the value "1000h" might be supported as "no animation” in other sprite sequences, but
this was not further investigated by me.

Lookingatthe"style_indicator‘asawhole,| believethatonly thefirst byte of it is usedin CC2 and
CC3. This first byte can be splitted into two nibbles: the four higher bits might have a special
meaningandthefour lower bits might havea different meaning.Look at the following screenshok
got from a SpriteToolrunning on a WinPC (codedin 1998, updatedthe lasttime in 2005): this
screenshathowsthepossible'Properties'of a"Sequence™:
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b

—_

Sequences Sprites

Mumber | Length | Type | 3
20 i} M Sequence Properties E]

Sequence Properties l

Orientation Play Mode
" Mo Orientation " MoMode
" Hand Oriented " Sequential
" Leg Oriented " Looped

" Back and Farth

0k | Cancel Help

Rotosprites Sequence Frames

&7

Murber | Length

The highernibble might referto "Orientation”,andthe lower nibble of thefirst byte might refer to
"Play Mode". Threeof the four possible"Play Mode" valuescanbe setin CC2’s "Terrain"-file by
moddingthe"style_indicator'as shownalove.| haveno ideahow this conceptwas organizedater
onin CC4/CC5-"Terrain"-filesTheEXE-enginef thesegamegyenerateo animationsatall.

"Direction-oriented animation section" = "Rotosprites"

This sectionalwaysstartswith the shortintege indicator 1003 (decimal).It contains"orientation”
sequence® storeindividual referenceso spritesfor eachdirection (8 directionsor a multiple of 8).
Atomic was calling thesesequences'Rotosprites”.1 will refer to them as "Direction-oriented
animations"althoughtheyareno animationsatall.

An examplethe CC2 file "Explode" contains7 "Rotosprite"-sequence®r gun muzzlefire, each
sequenceontainsd sprites,onefor everydirection. So the graphicsof eachsequencevill not be
displayed'in a sequence'hut thesequencavill be treatedby the gamelike an array of reference
numbers.Theformatof eachentry"directseq_entryfs:

/I no header

short number_of sprites /I 2 bytes, how many numbers are in the sequence
short  style_indicator / 1 2 bytes of style/type purpose

short  unknown_1 /I 2 bytes, always zero in CC2 / CC3

data /I 2 bytes for each number in the sequence

/I data size = number_of sprites * 2

In CC2 the "style_indicator" and "unknown_1" is always 0000h. In CC5-"Terain" file the
"style_indicator'is 0001hand"unknown_1"is 8C2Dh.In all casest lookslike thatboth valueshave
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no effect on the gameplay.In all CC4/CC5/CCM/RtB*.spr files the value of "style_indicator"is
alwaysFFF2h,thevalueof "unknown_1"is dwaysF51Ch.

CC1 sprites

In CC1 the pixel datasareencodeds 8-bit bytes,sinceCC2 the pixel datasare encodedas 16-bit
shortintegersSorry to saythat CC1 spritefiles havethe sameheadelike CC2 spritefiles. If you
look only atthe headeryou cannotdetermingf it is a CC1or CC2 spritefile. The only key is to
checkif thesprite_data_sizentryfits to thedetectechumberof byteswhenreadingthe datacontents
as 16-bit pixel datasIf the numberof bytesreadexceedshefile sizeor the sprite_data_sizentry,
you areprobablyreadinga CC1file.

As statedhlready,n CC1 the pixel datasareencodedas 8-bit bytes.Thesebytesareindexnumbers
pointing to anentryin one of CC1’s color look-up tables(CLUTSs). The MacOS versionof CC1
containss CLUTs, numberedrom 1000 to 1005. The CLUT with index number 1000 is named
"Full CLUT 12/5" andthis is the oneusedby the sprites.Here is the list of CC1's CLUTS, their
namesndicatetheirintendedusel think:

- 1000="Full CLUT 12/5"

- 1001="MS LogoCLUT*

- 1002="Atomic LogoCLUT*

- 1003="CC CLUT"

- 1004="Movie CLUT"

- 1005="AtomLogo CLUT"

ConvertingCC1 spritedatasinto graphicsfiles requirestranslatingthe 8-bit pixel datainto truecolor
valuesusingthe CLUT. But it is alsopossibleto exportthe datasas 8-bit graphics,n this casethe
CLUT mustbeincorporatednto thegraphicdile (TARGA file formatis recommendedh this case).
The shadowindicating pixels (specialcodeF5h) might thenusea non-usedcolor at the end of the
CLUT. Transparencyndicating pixels (specialcode00h) might usea non-usedwhite) color at the
beginningof the CLUT. Anotherway exporting8-bit pixel spritedatasis to exportthemin two files:
color-datasandmasks.

CCa1 vehicle sprite datascontain the vehicle texture (the vehicle image) togetherwith the shadow
definition in onegraphic.TheturretedCC1 vehicleshave3 direction-orientedanimationsequences:
onefor thevehicle’shull (togetherwith shadow),onefor theturretand a third one for the turret’s
shadow.
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0 =—clut “FullCLUT 12/5” 10 = 1888 from CC1_CLUT.rsrc =7—=—H

Red: [ 18944 || by |500 New:

Green: (51488 |[3] by |500

old:

Blue: |@ 3 by |508

Picture: CC1's CLUT 1000 (MacOS version). Highlighted is the main color of the Sherman tank (color
#105).

A suitable routine to transfer such a CLUT into a picture is shown here (coded in RealBasic 5.2):

Sub ExportCLUTasPicture(ResourcelD As Integer)
const maxentries = 256
const boxsize = 16

/I color look up table (CLUT) of CC1
dim clut As String

dim CC1lred(maxentries) As Integer
dim CClgreen(maxentries) As Integer
dim CC1lblue(maxentries) As Integer
dim myNumberOfEntries As Integer
dim myPic As Picture

dim i As Integer

/I the MacOS resource fork must be inside this program
Dim rf as ResourceFork
rf=App.ResourceFork

clut = rf.GetResource("clut”, ResourcelD) // get CLUT from "clut"-resource

/I the first 8 bytes of clut are the header
/[ byte 7+8 contain last entry's index, encoded in BIG Endian
myNumberOfEntries = (AscB(MidB(clut,7,1)) * 256) + AscB(MidB(clut,8,1)) + 1
if (myNumberOfEntries > maxentries) then

myNumberOfEntries = maxentries
end

/I then follows the clut table: each entry is
/I 8 bytes long: index number (2 bytes in BIG endian, counted from 0),
/I red, green, blue (each 2 bytes coded in LITTLE endian)

for i = 0 to myNumberOfEntries - 1
CClred(i)=AscB(MidB(clut,(8*(i+1))+3,1))+(AscB(MidB(clut,(8*(i+1))+4,1))*256)
CC1lgreen(i)=AscB(MidB(clut,(8*(i+1))+5,1))+(AscB(MidB(clut,(8*(i+1))+6,1))*256)



MAFI: Sprite files of the Close Combat games (PC- & Mac-version of CC2)

11

CC1blue(i)=AscB(MidB(clut,(8*(i+1))+7,1))+(AscB(MidB(clut, (8*(i+1))+8,1))*256)
next

/I create picture as 32-bit truecolor
if (myNumberOfEntries MOD 16) = 0 then
myPic = NewPicture(boxsize*16, boxsize*(myNumberOfEntries \ 16), 32)
else
myPic = NewPicture(boxsize*16, boxsize*((myNumberOfEntries \ 16) + 1), 32)
end

if (myPic <> NIL) and (myPic.Graphics <> NIL) then
/I fill entire pic black
myPic.Graphics.ForeColor = RGB(0,0,0) // Black
myPic.Graphics.FillRect(0, 0, myPic.Width, myPic.Height)
/l draw the color-boxes
for i = 0 to myNumberOfEntries - 1
// draw the box
myPic.Graphics.ForeColor = RGB(CCL1red(i), CClgreen(i), CClblue(i))
myPic.Graphics.FillRect(((i MOD 16) * boxsize) + 1,
((i\16) * boxsize) + 1,
boxsize - 2, boxsize - 2)
next
if ExportPicture(myPic) then
MsgBox "Your picture was saved."
else
MsgBox "Your picture was not saved."
end
end
End Sub

Synopsis of the "Header" and "Directory"

Byte Header-IC Sprites Static Direction ColorDepth

order anim. anim. Directions?
CC1 (Win95) EXPLODE PC IRPS 476 9 31 16
CC1 (Win95) AXRIFLE PC IRPS 1240 54 155 8
CC1 (Win95) GIRIFLE PC IRPS 1240 54 155 8
CC1 (Win95) SMOKE PC IRPS 392 31 8 8
CC1 (Win95) TERRAIN PC IRPS 181 100 1 16
CC1 (Win95) Vehicle PC IRPS 48 6 3 16
Type 1
(turreted)
Vehicle PC IRPS 16 2 1 16
Type 2
Vehicle PC IRPS 16 1 1 16
Type 3
CC1 (Mac) Explosion Mac SPRI 476 9 31 16
Sprites
CC1 (Mac) Germ Rifle Mac SPRI 1240 54 155 8

Sprites
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Byte Header-IC Sprites Static Direction ColorDepth

order anim. anim. Directions?
CC1 (Mac) Gl Rifle Mac SPRI 1240 54 155 8
Sprites
CC1 (Mac) Smoke Mac SPRI 392 31 8 8
Sprites
CC1 (Mac) Terrain Mac SPRI 181 100 1 16
Sprites
CC1 (Mac) Vehicle Mac SPRI 48 6 3 16
Type 1
(turreted)
Vehicle Mac SPRI 16 2 1 16
Type 2
Vehicle Mac SPRI 16 1 1 16
Type 3
CC2 VehB### Mac SPRI 32 2 1 8
VehS#it#
(turretless)
CC2 VehB### Mac SPRI 64 3 2 8
VehS#it#
(turreted)
CC2 Explode Mac SPRI 588 13 31 16
CC2 Smoke Mac SPRI 620 43 8 8
CC2/CC3/Col Soldier Mac SPRI 3088 127 387 0
CC2/CcC3/Col SoldierB Mac SPRI 1992 127 250 0
CC2 Terrain Mac SPRI 257 78 1 16
CC3/ Col Terrain Mac SPRI 448 165 2 16
CC3/ Col * nsd Mac SPRI 64 1 1 64
CC3/ Col * zsd Mac SPRI 64 1 1 64
CC4 Terrain PC IRPS 468 176 2 63
CC5 Terrain PC IRPS 474 177 2 63
RtB Terrain PC IRPS 503 179 2 63
CCM/CCMT Terrain PC IRPS 500 177 2 63
CC:WaR / CC:TLD Terrain PC IRPS 500 248 2 63
CC4/CC5/CCM/RtB Soldier PC IRPS 3088 127 387 0
CC4/CC5/CCM/RtB SoldierB PC IRPS 1992 127 250 0
CC4/CC5/CCM/RtB *.spr PC IRPS 64 1 1 63 or 64

Byteorder"Mac" = Big Endian,"PC" = Little Endian.

Looking at the table aboveshows that the sprite files "Soldier" / "SoldierB" remainedunchanged
sinceCC2 exceptfor the changingof the byte order. The new functionof thefile and a new sprite

sequencen theCC3-"Terrain"file surviveduntil today,only the byte orderchangedand new sprites

andanimatiorsequencewere addedat the endof thelists. The functionality of all otherCC2 sprite

files wentinto FX-files for visualeffects(improvingthemfrom 16-bitto 24-bitdataswith 8-bit-alpha

channel).
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And sorryto say:sinceCC3thegamewill notdisplayanyanimatioratall evenif you havedefineda
sequencdargerthan 1 entryin this section.But in CC2 you can animatethe VL-flags (like the
originalgamedoes)andin additionthetreesn the "Terrain" file. Animating otherobjectsout of this
file will fail like in all newergameversions.

Synopsis of the "Static animation section”

style_indicator unknown_1 unknown_2
CC2 Terrain varying 0000h 0000h
CC3/Col Terrain varying 0000h 0000h
CC4 Terrain 0001h 0000h 0000h
CC5 Terrain 0001h 8C2Dh 0042h
CCM /| CCMT Terrain 0001h 8C2Dh 0042h
RtB Terrain 0001h CDABh BADCh
CC:WaR Terrain 0001h 8C2Dh 0042h
0001h 8C2Dh 0000h
2100h 0000h 0000h
CC:TLD Terrain 0001h 8C2Dh 0042h
0001h 8C2Dh 0000h
2100h 0000h 0000h

If youlookintothe"Staticanimatiorsection“entriesof thefile "Terrain" of "The Roadto Baghdad"
andreadthebytesequencegjou will seethesequencé.. ABCDDCAB..." for theunknownbyte area:
| think thisshowsclealy thatthesebytesarenotusedby the program,theyaresimply filled up with

dummydatas.

STM file format (CC4-CC5-CCM-RtB and newer)

Used for the TerrainA.stm file in the CC versions since CC4. The whole file is encoded in Little
Endian (PC/Intel like). The TerrainA.stm file contains nearly the same graphics like the Terrain file
but in 24-bit RGB-color with 8-bit-alpha-channel. No animation sequences are defined here.

/Il header

char(4) I/l 4 bytes ASCII, the string “ALPH” = sprites with alpha-chann el
long /I 4 bytes, containing value “2”

long /I 4 bytes, number of sprites in this file

/I directory with sprite definition entries

/I each entry 20 bytes of the format:

long /I 4 bytes, HotSpot X

long /I 4 bytes, HotSpot Y

long /I 4 bytes, image width

long /I 4 bytes, image height

long /I 4 bytes, offset of pixel datas (from top of file)

/I sprite graphics data
I/l 4 bytes per pixel: blue, green, red, alpha
/I line orientation is top-to-bottom, pixel orientation is left-to-right

We mustuseCpl_Filthsalgorithmof making 32-bit TARGAS afterreadingthe CC valuesmyBlue,
myGreenmyRed,myAlpha:
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if ((8*myBlue-1)>0)then
myBlue = (8 * myBlue) -1

end

if ((8*myGreen-1)>0)then
myGreen = (8 * myGreen) -1

end

if ((8*myRed-1)>0)then
myRed = (8 * myRed) -1

end

if (myAlpha <> 0) then
myAlpha = (8 * myAlpha) -1

end

To write them to a valid 32-bit color-depth TARGA file, the sequence must be changed:
OutFile.WriteByte(myRed)
OutFile.WriteByte(myGreen)
OutFile.WriteByte(myBlue)
OutFile.WriteByte(myAlpha)

M AFI
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