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fo A 4 F BLECAN A 0 7 K $LBCSY 6 = 4% - 1t Bhatnager et
al. P B T R 48 -

Williams 42 1981 8532 1 7T A B X e EE A A RBRG R
ek 4 AR BREGNE BRXAEBLERDT ROKMS
T ABIHEEAAEBEAA (4T ERACKEAAR) &2
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ARG HERE BB ERGEAXEE NI > Bl
B KRR hioey 845

1~ @ B KR

2 BHRHAE

3~ Ba% s (Client) #9# AR (load time) i@ E&

B ETUE HAES EMEN  RAGBEENERN TS
BHFREARE AEASSEERRS RZ G EERBMKT -
HEES M IR ER S AR L s TR — B S RF
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w ~ BEEAR T B AT SRS
1 BHEZH5MH

t#1 GIS 2 T # & X # A % B & # & (Spatial database) °
MEMEHELE —KRELEXFEHELEAF T LA %S
P A E2 RO -G BEA_HCGERMESEIRAZ
) mEZFE XA

K 4 8
- 72 fa} & #)(Location; What is at...?)
FHBE D EiE—WEFZEMMHE MAEBZHET 5
B = K

O LB —hBEEE ~ HURE >~ R b EHL -

D REH-—EB TR -RTREERE -

O BEH-LBE - H - RIHEF -

72 i ;-1 Z 4 # (Patterns; What spatial patterns exist?)

5] 4o J0, JE Mo E5 ~ R i@
o ELIR I T R 2 B 44
WFEE]/\{;'F; \ﬁ; 2N

BEHIBEHETHER - wBEERE

ZEREEMaHEIMHAREFL FH

JB M % 8 (#%5 4 £ 3) (Condition; Where is it...?7)
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= & #5142 F 4% (Routing; What is the best way...?)

fEE MBS T2 M &K E B %o i BB W o b
)PP R AR ES c bR A S Aok 2 M B AR RS 2 B Z

Ev 128 TREEHEMB (Schema of Data Base) &
g mE 32 1% R & 19 48 %0 3% & (Knowledge Base)z
R ﬁ&bﬂmq’%_ﬁ_,\{&ﬁ 138 > mMmF 4805 8
HEAERLTMEERITE -

42 F RoAf

¥ % M & 4 (Spacial Data) ¥ # & = 2} 4 :

(1) B A & #H(Graphics) — 2 ~ 42 ~ & «
(2) A 4% & #H(Coordinate) — 3 & & 42/ F @ j& 42 o

(3) Z 1 B 14 (Topology) — 48 4R/48 18 /48 A%, o

EBUARFUERBEEMNZENAHAIEZAY - 2NHK -
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3 &k E E-R Model

# F ik E KA E-RModel &7 F

Gmafe) (&%) (MBLd) (@enn) (SRR

1
A NEAER
5/ (Employee)?
e

4@;// \}@>
M /ﬁ\ M

T_Lﬁl/ | |
& B (Map) | §> {8 /& (Logo);
] \ / |
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F 2 E
FHZELE
#F(Data)

(EmBS )

TR TR |
% #+(DataSub)

FmoEE  ( XuE ) (Y@ )

& 1

A RAEFHE L E-R Model
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4.4 & #} % 2 4 B (Schema)

PR E KAwd EHRAICIE AT P B8 & A& (Table)» A A B
# M 4% (Employee) ~ /& B 4 (Map) ~ B s~ 4 (Logo) ~ £ —# 2
BBEH&ErRzHE T EData)R E B2 FHREFTH
(DataSub) - 3B A M EH B L HF @ A& o TF

441 A §# R+ : Employee

FRGLER
PREH | MR | ERIEE | AN Null | AEE | HE— st ERER)

{FRAEASE |Name Char 10 | N Y |*

T Password |  Char 10 | N

Frig £ =] Father Char 10 Y = B[ E A& HEAALES null

A Type Binary 1 | N O:ERERE LE{FERAE 2:
FAERE

I FE AR Lright Binary 1 | N
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&I, B % 256 {E&@ i
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0 0:FE 24 1AL
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44.2 g ®#% : Map

HRGLER
TREE | WG | BREE | A0 | Null | REME || HEERETR)

RS No Smallint | 2 | N Y [* F3% From 1(BHt—)

&g Name Char 50 | N Y [HEECEE

£ FileName Char 12 | N Y |BKTETE Client i 2 f54
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&
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)
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i@ ME— |RERHRAL
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B Name Char | 16 | N Y |*
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& Data Image N
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HE Fax Varchar | 14 | Y

url EER(7E |URL Varchar | 255 | Y
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hNEE W% | FRHERE| A/ | Null | REE fREE(ERESR)
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45 2 %
#
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344 51 o
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oL B R R~ R AR~ foih
HMRFTHENERET ©

s

PXEE iR FHME| K [ Null | HEE | E— e & X 4E)
& Time Int 4 | N Y |[BFRis3%
HAEF %K |Vendor ID Int 4 | N Y (&% 4% Data 245 ¥4 No
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TXEAR Wi % FAHGE | Kol | Null | RE4E | &~ fE(f K& E42)
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haid 3 F Kk &% (Customer)
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J5. il & # (Parts)

TRXEHR Wit RHBE| A | Null | REMHE | R R A EH)
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constructor TGIFItem.Create(GIFImage: TGIFImage):
begin
inherited Create;

FGIFImage := GIFImage;
end;

procedure TGIFItem.Warning(Severity: TGIFSeverity; Message: string);
begin

FGIFImage.Warning(self, Severity, Message);
end;

function TGIFItem.GetVersion: TGIFVersion;
begin

Result := gv87a;
end;

procedure TGIFItem.LoadFromFile(const Filename: string);

var
Stream: TStream;
begin
Stream := TFileStream.Create(Filename, fmOpenRead OR fmShareDenyWrite);
try
LoadFromStream(Stream) ;
finally
Stream.fFree;
end;
end;

procedure TGIFItem.SaveToFile(const Filename: string);

var
Stream: TStream;
begin
Stream := TFileStream.Create(Filename, fmCreate);
try
SaveToStream(Stream) ;
finally
Stream.Free;
end;
end;
SIS LSS LSS LSS LSS ST LSS S
//
// TGIFList
/7

JISISLSS LTSS SIS LSS LSS LSS LSS
constructor TGIFList.Create (Image: TGIFImage);

begin
inherited Create;
FImage := Image;
FItems := TList.Create;
end;

destructor TGIFList.Destroy;
begin

Clear;

Fltems.Free;

inherited Destroy;
end;

function TGIFList.GetItem(Index: Integer): TGIFItem;
begin

Result := TGIFItem{FItems[Index]);
end;

procedure TGIFList.SetItem(Index: Integer; Item: TGIFItem);
begin

Fltems[Index] := Item;
end;

function TGIFList.GetCount: Integer;
begin

Result := FItems.Count;
end;

function TGIFList.Add(Item: TGIFItem): Integer;
begin R+ 1



Result := FItems.Add(Item);
end;

procedure TGIFList.Clear;

begin
while (FItems.Count > 0) do
Delete (0);
end;

procedure TGIFList.Delete(Index: Integer);
var
Item : TGIFItem;
begin
Item := TGIFItem(FItems[Index]);
// Delete before item is destroyed to avoid recursion
FItems.Delete (Index);
Item.Free;
end;

procedure TGIFList.Exchange(Indexl, Index2: Integer);
begin

FItems.Exchange(Indexl, Index2);
end;

function TGIFList.First: TGIFItem;
begin

Result := TGIFItem(FItems.First);
end;

function TGIFList.IndexOf(Item: TGIFItem): Integer;
begin

Result := Fltems.IndexOf (Item);
end;

procedure TGIFList.Insert(Index: Integer; Item: TGIEFILtem);
begin

FItems.Insert{Index, Item);
end;

function TGIFList.Last: TGIFItem;
begin

Result := TGIFItem(FItems.Last);
end;

procedure TGIFList.Move (CurIndex, NewIndex: Integer);
begin

FItems.Move (Curlndex, NewIndex);
end;

function TGIFList.Remove (Item: TGIFItem): Integer;

begin
// Note: TGIFList.Remove must not destroy item
Result := FItems.Remove({Itemn);

end;

procedure TGIFList.SaveToStream(Stream: TStream);

var
i : integer;
begin
for i := 0 to Fltems.Count-1 do
TGIFItem(FItems([i]).SaveToStream{(Stream);
end;

procedure TGIFList.Warning(Severity: TGIFSeverity; Message: string);

begin
Image.Warning(self, Severity, Message);
end;
SILSSIL LSS LSS S/
Vs
/7 TGIFGlobalColorMap
//
SILSLSS LSS LSS LSS LSS LSS 7777777777
type
TGIFGlobalColorMap = class(TGIFColorMap)
private

FHeader : TGIFHeader;



protected
procedure Warning(Severity: TGIFSeverity; Message: string); override;

procedure BuildHistogram(var Histogram: TColormapHistogram); override;
procedure Maplmages (var Map: TColormapReverse); override;
public
constructor Create(HeaderItem: TGIFHeader);
function Optimize: boolean; override;
procedure Changed; override;
end;

constructor TGIFGlobalColorMap.Create (HeaderItem: TGIFHeader);

begin
Inherited Create;
FHeader := HeaderItem;
end;

procedure TGIFGlobalColorMap.Warning(Severity: TGIFSeverity; Message: string);
begin

FHeader.Image.Warning(self, Severity, Message);
end;

procedure TGIFGlobalColorMap.BuildHistogram(var Histogram: TColormapHistogram) ;
var

Pixel ’
LastPixel : PChar;
i : integer;
begin
(x'
** Init histogram
*)
for i := 0 to Count-1 do
begin
Histogram[i].Index := 1i;
Histogram(i].Count := 0;
end;
for i := 0 to FHeader.Image.Images.Count-1 do
if (FHeader.Image.Images[i].ActiveColorMap = self) then
begin
Pixel := FHeader.Image.Images[i].Data;
LastPixel := Pixel + FHeader.Image.Images([i].Width * FHeader.Image.Images[i]
(*

** Sum up usage count for each color

*)

while (Pixel < LastPixel) do

begin
inc(Histogram(ord(Pixel”)].Count);
inc(Pixel);

end;

end;
end;

procedure TGIFGlobalColorMap.MapImages (var Map: TColormapReverse);
var

Pixel ,
LastPixel : PChar;
i : integer;
begin
for 1 := 0 to FHeader.Image.Images.Count-1 do
if (FHeader.Image.Images{i].ActiveColorMap = self) then
begin
Pixel := FHeader.Image.Images([i].Data;
LastPixel := Pixel + FHeader.Image.Images[i].Width * FHeader.Image.Images{i].Height;
(*
** Reorder all pixel to new map
*)
while (Pixel < LastPixel) do
begin
Pixel” := chr(Map(ord(Pixel”)]):
inc(Pixel);
end;

(*
** Reorder transparent colors
*)

.Height;



if (FHeader.Image.Images[i].Transparent) then
FHeader.Image.Images[i].GraphiccOntrolExtension.TransparentColorIndex 1=
Map[FHeader.Image.Images[i}.GraphicControlExtension.TransparentColorIndex];
end;
end;

function TGIFGlobalColorMap.Optimize: boolean;

begin
{ Optimize with first image, Remove unused colors if only one image }
if (FHeader.Image.Images.Count > 0) then

Result := DoOptimize
else
Result := False;

end;

procedure TGIFGlobalColorMap.Changed;
begin

FHeader.Image.Palette := 0;
end;

////////////////////////////////////////////////////////////////////////////////
/7

/7 TGIFHeader

/7
////////////////////////////////////////////////////////////////////////////////
constructor TGIFHeader.Create(GIFImage: TGIFImage);

begin
inherited Create (GIFImage);
FColorMap := TGIFGlicbalColorMap.Create (self);
Clear;

end;

destructor TGIFHeader.Destroy;
begin

FColorMap.Free;

inherited Destroy;
end;

procedure TGIFHeader.Clear;

begin
FColorMap.Clear;
FLogicalScreenDescriptor.ScreenWidth := 0;
FLogicalScreenDescriptor.ScreenHeight 0;
FLogicalScreenDescriptor.PackedFields 0;
FLogicalScreenDescriptor.BackgroundColorIndex := 0O;
FLogicalScreenDescriptor.AspectRatio := 0;

end;

1

procedure TGIFHeader.Assign(Source: TPersistent);
begin
if (Source is TGIFHeader) then
begin
ColorMap.Assign(TGIFHeader (Source) .ColorMap) ;
FLogicalScreenDescriptor := TGIFHeader (Source).FLogicalScreenDescriptor;
end else
if (Source is TGIFColorMap) then
begin
Clear;
ColorMap.Assign(TGIFColorMap (Source)) ;
end else
inherited Assign{Source);
end;

type
TGIFHeaderRec = packed record
Signature: array(0..2] of char; { contains 'GIF' }

Version: TGIFVersionRec; { '87a' or '8%a’' }
end;
const
{ logical screen descriptor packed field masks }
lsdGlobalColorTable = $80; { set if global color table follows L.S5.D. }
lsdColorResolution = $70; { Color resolution - 3 bits }
lsdSort = $08; { set if global color table is sorted - 1 bit }
lsdColorTableSize = $07; { size of global color table - 3 bits }
{

Actual size = 2"value+l - value is 3 bits }
procedure TGIFHeader.Prepare;



var
pack ¢ BYTE;
begin
Pack := $00;
if (ColorMap.Count > 0) then
begin
Pack := lsdGlobalColorTable;
if (ColorMap.Optimized) then
Pack := Pack OR lsdSort;
end;
// Note: The SHL below was SHL 5 in the original source, but that looks wrong
Pack := Pack OR ((Image.ColorResolution SHL 4) AND lsdColorResolution);
Pack Pack OR ((Image.BitsPerPixel-1) AND lsdColorTableSize);
FLogicalScreenDescriptor.PackedFields := Pack;
end;

procedure TGIFHeader.SaveToStream(Stream: TStream);

var
GifHeader : TGIFHeaderRec;
v : TGIFVersion;
begin
v := Image.Version;
if (v = gvUnknown) then
Error (sBadVersion) ;

GifHeader.Signature := 'GIF';
GifHeader.Version := GIFVersions(v];
Prepare;

Stream.Write(GifHeader, sizeof{GifHeader));
Stream.Write(FLogicalScreenDescriptor, sizeof (FLogicalScreenDescriptor));
if (FLogicalScreenDescriptor.PackedFields AND lsdGlobalColorTable = lsdGlobalColorTable) ther
ColorMap.SaveToStream(Stream);
end;

procedure TGIFHeader.LoadFromStream(Stream: TStream);

var
GifHeader : TGIFHeaderRec;
ColorCount : integer;
Position : integer;
begin
Position := Stream.Position;

ReadCheck(Stream, GifHeader, sizeof (GifHeader)):;
if (uppercase(GifHeader.Signature) <> 'GIF') then
begin
// Attempt recovery in case we are reading a GIF stored in a form by rxLib
Stream.Position := Position;
// Seek past size stored in stream
Stream.Seek(sizeof (longInt), soFromCurrent);
// Attempt to read signature again
ReadCheck (Stream, GifHeader, sizeof(GifHeader)):;
if (uppercase(GifHeader.Signature) <> 'GIF') then
Error (sBadSignature);
end;

ReadCheck (Stream, FLogicalScreenDescriptor, sizeof (FLogicalScreenDescriptor));

if (FLogicalScreenDescriptor.PackedFields AND lsdGlobalColorTable = lsdGlobalColorTable) ther
begin
ColorCount := 2 SHL (FLogicalScreenDescriptor.PackedFields AND lsdColorTableSize);
if (ColorCount < 2) or {(ColorCount > 256) then
Error(sScreenBadColorSize);
ColorMap.LoadFromStream(Stream, ColorCount)
end else
ColorMap.Clear;
end;

function TGIFHeader.GetVersion: TGIFVersion;

begin
if (FColorMap.Optimized) or (AspectRatio <> 0) then
Result := gv89a
else
Result := inherited GetVersion;
end;

function TGIFHeader.GetBackgroundColor: TColor;



begin
Result := FColorMap|[BackgroundColorIndex];
end;

procedure TGIFHeader.SetBackgroundColor (Color: TColor);
begin

BackgroundColorIndex := FColorMap.AddUnique(Color);
end;

procedure TGIFHeader.SetBackgroundColorIndex (Index: BYTE);

begin
if ((Index >= FColorMap.Count) and (FColorMap.Count > 0)) then
begin
Warning(gsWarning, sBadColoriIndex);
Index := 0;
end;
FLogicalScreenDescriptor.BackgroundColorIndex := Index;
end;

function TGIFHeader.GetBitsPerPixel: integer;
begin

Result := FColorMap.BitsPerPixel;
end;

function TGIFHeader.GetColorResolution: integer;
begin

Result := FColorMap.BitsPerPixel-1;
end;

LIS LSS LS LSS LSS LSS SIS SIS 7SS

/S
// TGIFLocalColorMap
/7
LIS SIS LSS S 7T
type

TGIFLocalColorMap = class(TGIFColorMap)

private

FSubImage : TGIFSubImage;
protected

procedure Warning(Severity: TGIFSeverity; Message: string); override;
procedure BuildHistogram(var Histogram: TColormapHistogram); override;
procedure MaplImages (var Map: TColormapReverse); override;

public
constructor Create(SublImage: TGIFSubImage);
function Optimize: booclean; override:
procedure Changed; override;

end;

constructor TGIFLocalColorMap.Create(SubImage: TGIFSubImage);

begin
Inherited Create;
FSubImage := Sublmage;
end;

procedure TGIFLocalColorMap.Warning(Severity: TGIFSeverity; Message: string);
begin

FSubImage.Image.Warning(self, Severity, Message);
end;

procedure TGIFLocalColorMap.BuildHistogram(var Histogram: TColormapHistogram);

var
Pixel ,
LastPixel : PChar;
i : integer;
begin
Pixel := FSubImage.Data;
LastPixel := Pixel + FSubImage.Width * FSubImage.Height;

(*

** Init histogram

*)

for 1 := 0 to Count-1 do

begin
Histogram(i].Index
Histogram[i] .Count

end;

||
O -



(*

** Sum up usage count for each color

*)
while
begin

(Pixel < LastPixel) do

inc(Histogram{ord(Pixel")].Count) ;

inc(Pixel);
end;
end;

procedure TGIFLocalColorMap.MaplImages(var Map: TColormapReverse);

var
Pixel
LastPixel
begin
Pixel :=
LastPixel :=

(*

’

FSubImage.Data;
Pixel + FSubImage.Width * FSubImage.Height;

PChar;

** Reorder all pixel to new map

*)

chr (Map[ord(Pixel™)]);

while (Pixel < LastPixel) do
begin
Pixel” :=
inc(Pixel):
end;
(*

** Reorder transparent colors

*)

if (FSublImage.Transparent)
FSubImage.GraphicControlExtension.TransparentColorIndex :=

then

Map [FSubImage.GraphicControlExtension.TransparentColorIndex];

end;

function TGIFLocalColorMap.Optimize: boolean;

begin
Result :=
end;

DoOptimize;

procedure TGIFLocalColorMap.Changed;

begin
FSubImage.Palette
end;

0;

SISIISL LSS LSS LSS LSS LSS

const
GIFCodeBits
GIFCodeMax

StackSize
TableSize

LZW Decoder

/]

i

12;
(1 SHL GIFCodeBits)-1;

(2 SHL GIFCodeBits);
(1 SHL GIFCodeBits);

LIS LIS SIS

// Max number of bits per GIF token code
// Max GIF token code

// 12 bits = 4095

// Size of decompression stack

// Size of decompression table

procedure TGIFSubImage.Decompress (Stream: TStream);

var
tablel
tablel
firstcode,
buf

oldcode

Dest
v

Xpos, pass

ypos,
stack
Source
BitsPerCode
InitialBitsPerCode

MaxCode
MaxCodeSize
ClearCode

’

array(0..TableSize-1]
array(0..TableSize-1]
integer;

array (0. of BYTE;

.257]
PChar;
integer;

array(0..StackSize-1]
: ~integer;

integer;

BYTE;

integer;
integer;
integer;

of integer;
of integer;

of integer;

// number of CodeTableBits/code

// maximum code, given BitsPerCode

// Special code to signal "Clear table”



EOFCode integer;
step integer;
i integer;
StartBit ,

LastBit ,

LastByte : integer;
get_done p
return_clear ,
ZeroBlock : boolean;
ClearValue BYTE;

// Special code to signal EOF

// Index of bit buffer start
// Index of last bit in buffer
// Index of last byte in buffer

{$ifdef DEBUG DECOMPRESSPERFORMANCE }

TimeStartDecompress ,

TimeStopDecompress DWORD;
{$endif}
function nextCode (BitsPerCode: integer): integer;
const
masks: array[0..15] of integer =
($0000, $0001, s$0003, sQ007,
$000£, $001f, $003f, s$007f,
$00ff, $O1ff, $03ff, $O7ff,
SOfff, S1fff, $3fff, S$TL£ff);
var
StartIndex, EndIndex integer;
ret integer;
EndBit integer;
count BYTE;
begin
if (return_clear) then
begin
return_clear := False;
Result := ClearCode;
exit;
end;
EndBit := StartBit + BitsPerCode;
if (EndBit >= LastBit) then
begin
if (get_done) then
begin
if (StartBit >= LastBit) then
Warning (gsWarning, sDecodeTooFewBits);
Result := -1;
exit;
end;
buf[0] := buf{LastByte-2];
buf[l] := buf[LastByte-1];
if (Stream.Read(count, 1) <> 1) then
begin
Result := -1;
exit;
end;
if (count = 0) then
begin
ZeroBlock := True;
get_done := TRUE;
end else
begin
// Handle premature end of file
if (Stream.Size - Stream.Position < Count) then
begin
Warning (gsWarning, sOutOfData);
// Not enough data left - Just read as much as we can get
Count := Stream.Size ~ Stream.Position;
end;
if (Count <> 0) then
ReadCheck (Stream, Buf(2], Count):;
end;
LastByte := 2 + count;
StartBit := (StartBit - LastBit) + 16;
LastBit := LastByte * 8;

EndBit

StartBit + BitsPerCode;



end;

EndIndex := EndBit DIV 8;
StartIndex := StartBit DIV 8;
ASSERT (StartIndex <= high(buf), 'StartIndex too large');
if (StartIndex = EndIndex) then
ret := buf{StartIndex]
else
if (StartlIndex + 1 = EndIndex) then
ret := buf[StartIndex] OR (buf[StartIndex+1l] SHL 8)
else
ret := buf(StartIndex].OR (buf[StartIndex+l] SHL 8) OR (buf[StartIndex+2]
ret := (ret SHR (StartBit AND $0007)) AND masks[BitsPerCode]l;

Inc(StartBit, BitsPerCode);

Result := ret;
end;

function NextLZW: integer;

var
code, 1incode : integer;
i : integer;
b : BYTE;
begin
code := nextCode(BitsPerCode);
while (code >= 0) do
begin
1f (code = ClearCode) then
begin
ASSERT (ClearCode < TableSize, 'ClearCode too large');
for 1 := 0 to ClearCode-1 do
begin
tableO[1] := 0;
tablel[i] := 1i;
end;
for i := ClearCode to TableSize-1 do
begin
tableO[i] := 0;
tablel[i] := 0;
end;
BitsPerCode := InitialBitsPerCode+l;
MaxCodeSize := 2 * ClearCode;
MaxCode := ClearCode + 2;
Source := @stack;
repeat
firstcode := nextCode (BitsPerCode);
oldcode := firstcode;
until (firstcode <> ClearCode);
Result := firstcode;
exit;
end;
i1f (code = EOFCode) then
begin
Result := -2;
if (ZeroBlock) then
exit;
// Eat rest of data blocks
if (Stream.Read(b, 1) <> 1) then
exit;
while (b <> 0) do
begin
Stream.Seek (b, sofFromCurrent);
if (Stream.Read(b, 1) <> 1) then
exit;
end;
exit;
end;
incode := code;

if (code >= MaxCode) then
begin
Source” := firstcode;

SHL 16);



Inc(Source);
code := oldcode;
end;

ASSERT (Code < TableSize, 'Code too large');

while (code >= ClearCode) do
begin
Source”™ := tablel[code];
Inc(Source);
if (code = tableO[code]) then
Error (sDecodeCircular);

code := tableO{code];

ASSERT (Code < TableSize, 'Code too large');
end;
firstcode := tablel[code];
Source” := firstcode;

Inc (Source) ;

code := MaxCode;
1f (code <= GIFCodeMax) then
begin
tablel[code] := oldccde;
tablel{code] := firstcode;
)

Inc (MaxCode
if ((MaxCode >= MaxCodeSize)
begin
MaxCodeSize := MaxCodeSize
Inc(BitsPerCode) ;
end;
end;

oldcode := incode;

if (longInt (Source) > longlInt(@stack))

begin
Dec (Source) ;
Result := Source”;
exit;

end

end;
Result := code;
end;

function readLZW: integer;
begin
if (longInt (Source) > longlInt(@stack)) then

begin

Dec(Source) ;
Result := Source”;

end else

Result := NextLZW;

end;

begin

NewImage;

// Clear image data in case decompress doesn'’t complete

if (Transparent) then
// Clear to transparent color
ClearValue := GraphicControlExtension.GetTransparentColorIndex
else
// Clear to first color
ClearValue := 0;
FiliChar (FData”, FDataSize, ClearValue);
{$ifdef DEBUG DECOMPRESSPERFORMANCE}
TimeStartDecompress := timeGetTime;
{Sendif}

(*

** Read initial code size in bits from stream

*)
if

{(Stream.Read(InitialBitsPerCode,

exit;

and

*

2;

1)

{(MaxCodeSize <= GIFCodeMax))

<> 1)

then

then

then



(*

** Initialize the Compression routines
*)

BitsPerCode := InitialBitsPerCode + 1;
ClearCode := 1 SHL InitialBitsPerCode;
EOFCode := ClearCode + 1;

MaxCodeSize := 2 * ClearCode;

MaxCode := ClearCode + 2;

StartBit := 0;
LastBit := 0;
LastByte := 2;

ZeroBlock := False;
get done := False;
return clear := TRUE;

Source := @stack;

try
if (Interlaced) then
begin
ypos := 0;
pass := 0;
step := 8;

for i := 0 to Height-1 do
begin
Dest := FData + Width * ypos;
for xpos := 0 to width-1 do
begin
v := readLZW;
if (v < 0) then
exit;
Dest” := char(v);
Inc(Dest);
end;
Inc({ypos, step);
if (ypocs >= height) then
repeat
if (pass > 0) then
step := step DIV 2;
Inc(pass);
ypos := step DIV 2;
until (ypos < height);
end;
end else
begin
Dest := FData;

for ypos := 0 to (height * width)-1 do

begin
v := readLZW;
if (v < 0) then
exit;
Dest” := char(v);
Inc(Dest);
end;
end;
finally
if (readLZW >= 0) then

’



unit IGIS_ClientTLB TLB;

// KAXAAA XA A A A AR A A A AR T A A A A A AR A A A A A A A A A A A A AL AR AR A A A A A A A A A A AR XA A A A X * X //

// WARNING

// The types declared in this file were generated from data read from a
// Type Library. If this type library is explicitly or indirectly (via
// another type library referring to this type library) re-imported, or the
// 'Refresh' command of the Type Library Editor activated while editing the
// Type Library, the contents of this file will be regenerated and all

// manual modifications will be lost.
// sk kb Ak A A Ak ok bk b b ok ok ek kb Sk A s R e e e e e ok kA ok bk b kb Ak b e b b b ok b b b b sk b ok ok b b b R R A b b b b e b b ///

// PASTLWTR : $Revision: 1.88.1.0.1.0 $
// File generated on 2000/5/14 PM 01:29:31 from Type Library described below.

/,/ KA ok A A b A A b e b T ok A o e kb b b ok ok sk ok ok b b e b b b A b ok b e b ok b b b b b b b b b b R R b ok R A e e e b b b b b b ek A A b & //
// Type Lib: C:\IGIS Source\IGIS Client\IGIS Client.tlb (1)
// IID\LCID: {(04FF1040-8170-11D1-BB48-0080C8583129}\0

// Helpfile:

// DepndLst:

/7 (1) vl1.0 stdole, (D:\WINNT\System32\stdole32.tlb)

/7 (2) v2.0 StdType, (D:\WINNT\System32\OLEPRO32.DLL)

/7 (3) v1.0 StdVCL, (D:\WINNT\System32\STDVCL32.DLL)

// IEEEEE SRR ESEEEEESEEE S B S SRS R B E B EEEE RS S S i i S b g g g b P g I b o G P s //

(STYPEDADDRESS OFF} // Unit must be compiled without type-checked pointers.
interface

uses Windows, ActiveX, Classes, Graphics, OleServer, OleCtrls, StdvVCL;

// ***************************************************************k*****//

// GUIDS declared in the Typelibrary. Following prefixes are used:

4 Type Libraries : LIBID XXXX
// CoClasses : CLASS xxxx
/7 DISPInterfaces : DIID xxXxx

// Non-DISP interfaces: IID xxxx
// *********************************************************************//
const

// Typelibrary Major and minor versions

IGIS ClientTLBMajorVersion = 1;

IGIS ClientTLBMinorVersion = 0;

LIBID IGIS ClientTLB: TGUID = '{04FF1040-8170-11D1-BB48~0080C8583129}";

IID IIGIS Client: TGUID = "{04FF1041-8170-11D1-BB48~0080C8583129}";
DIID_IIGIS Client Events: TGUID = '{04FF1042-8170-11D1-BB48-0080C8583129}";
CLASS IGIS _Client Form: TGUID = '{04FF1043-8170-11D1-BB48-0080C8583129}"';

// ****************************************************k****************//

// Declaration of Enumerations defined in Type Library
// *********************************************************************//

// Constants for enum TxActiveFormBorderStyle
type

TxActiveFormBorderStyle = TOleEnum;
const

afbNone = $00000000;

afbSingle = $00000001;

afbSunken = $00000002;

afbRaised $00000003;

il

// Constants for enum TxPrintScale
type
TxPrintScale = TOleEnum;
const
poNone = $00000000;
poProportional = $00000001;
poPrintToFit = $00000002;

// Constants for enum TxMouseButton
type

TxMouseButton = TOleEnum;
const

mbLeft = $00000000;

mbRight = $00000001;

mbMiddle = $00000002;

// Constants for enum TxWindowState



type

TxWindowState = TOleEnum;
const

wsNormal = $00000000;

wsMinimized = $00000001;

wsMaximized = $00000002;
type

// *********************************************************************//

// Forward declaration of types defined in TypeLibrary

// *********************************************************************//
IIGIS_Client interface;
IIGIS ClientDisp dispinterface;
IIGIS Client Events dispinterface;

*********************************************************************//

Declaration of CoClasses defined in Type Library
(NOTE: Here we map each CoClass to its Default Interface)

A A A A A A A A A A A AT A A A A A A A A A AR A A A A A A A A A AR A A A AT AR T A A A A AR A A A A A AR A&
Y

IGIS IIGIS Client;

11

_ad

nt Form

*x****************************k**#**k********k*******************x’**r,'/"

IIGIS Client
Flags: (4432) Hidden Dual OleAutomation Dispatchable
GUID: {04FF1041-8170~11D1-BB48-0080C8583129}
***********************************k**************x*****************w/'//
IIGIS Client = interface(IDispatch)
['{04FF1041-8170-11D1-BB48-0080C8583129} "]

Interface:

function Get AutoScroll: WordBool; safecall;

procedure Set AutoScroll (AutoScroll: WordBool); safecall;

function Get AxBorderStyle: TxActiveFormBorderStyle; safecall;

procedure Set AxBorderStyle(AxBorderStyle: TxActiveFormBorderStyle); safecall;

function Get _Caption: WideString; safecall;

procedure Set Caption(const Caption: WideString); safecall;

function Get_Color: OLE COLOR; safecall;

procedure Set Color(Color: OLE COLOR); safecall;

function Get_ Font: IFontDisp; safecall;

procedure Set Font{(const Font: IFontDisp); safecall;

function Get KeyPreview: WordBool; safecall;

procedure Set KeyPreview(KeyPreview: WordBool); safecall;

function Get PixelsPerInch: Integer; safecall;

procedure Set PixelsPerInch{(PixelsPerInch: Integer); safecall;

function Get_PrintScale: TxPrintScale; safecall;

procedure Set PrintScale(PrintScale: TxPrintScale); safecall;

function Get_Scaled: WordBool; safecall;

procedure Set Scaled(Scaled: WordBool); safecall;

function Get_Active: WordBool; safecall;

function Get DropTarget: WordBool; safecall;

procedure Set DropTarget (DropTarget: WordBool); safecall;

function Get HelpFile: WideString; safecall:

procedure Set HelpFile(const HelpFile: WideString); safecall;

function Get_WindowState: TxWindowState; safecall;

procedure Set WindowState (WindowState: TxWindowState); safecall;

function Get Visible: WordBool; safecall;

procedure Set Visible(Visible: WordBool); safecall;

function Get Enabled: WordBool; safecall;

procedure Set Enabled(Enabled: WordBool); safecall;

function Get Cursor: Smallint; safecall;

procedure Set Cursor(Cursor: Smallint); safecall;

procedure AboutBox; safecall;

property AutoScroll: WordBool read Get AutoScroll write Set_AutoScroll;

property AxBorderStyle: TxActiveFormBorderStyle read Get AxBorderStyle write
Set AxBorderStyle;

property Caption: WideString read Get Caption write Set_Caption;

property Color: OLE COLOR read Get Color write Set Color,

property Font: IFontDisp read Get Font write Set Font,

property KeyPreview: WordBool read Get KeyPreVLew write Set_ KeyPreview;

property PixelsPerInch: Integer read Get_PlxelsPerInch write Set PixelsPerInch;

property PrintScale: TxPrintScale read Get PrintScale write Set PrintScale;

property Scaled: WordBool read Get Scaled write Set_Scaled;

property Active: WordBool read Get Active;

property DropTarget: WordBool read Get _DropTarget write Set DropTarget;

property HelpFile: WideString read Get HelpFlle write Set HelpFlle,

property WindowState: TxWindowState read Get WindowState write Set _WindowState;

property

Visible: WordBool read Get Visible write Set Visible;



property Enabled: WordBool read Get Enabled write Set_Enabled;
property Cursor: Smallint read Get Cursor write Set_Cursor;

end;

// ************************************************************r********///

// DispIntf: IIGIS ClientDisp
// Flags: (4432) Hidden Dual OleAutomation Dispatchable
// GUID: {04FF1041-8170-11D1-BB48-0080C8583129}
// *********************************************************************//
IIGIS ClientDisp = dispinterface
['{04FF1041-8170-11D1-BB48-0080C8583129} ']
property AutoScroll: WordBool dispid 1;
property AxBorderStyle: TxActiveFormBorderStyle dispid 2;
property Caption: WideString dispid 3;
property Color: OLE _COLCR dispid 4;
property font: IFontDisp dispid 5;
property KeyPreview: WordBool dispid 6;
property PixelsPerInch: Integer dispid 7;
property PrintScale: TxPrintScale dispid 8;
property Scaled: WordBool dispid 9;
property Active: WordBool readonly dispid 10;
property DropTarget: WordBool dispid 11;
property HelpFile: WideString dispid 12;
property WindowState: TxWindowState dispid 13;
property Visible: WoxrdBool dispid 14;
property Enabled: WordBool dispid 15;
property Cursor: Smallint dispid 16;
procedure AboutBox; dispid -552;
end;

// *********************************************************************//

// DispIntf: IIGIS Client Events
// Flags: (4096) Dispatchable
// GUID: {04FF1042-8170-11D1-BB48-0080C8583129}
// **********i'***************x—***********r*******x***************r******///
IIGIS_Client Events = dispinterface
["{04FF1042-8170-11D1-BB48-0080C8583129}"]
procedure OnActivate; dispid 1;
procedure OnClick; dispid 2;
procedure OnCreate; dispid 3;
procedure OnDblClick; dispid 4;
procedure OnDestroy; dispid 5;
procedure OnDeactivate; dispid 6;
procedure OnKeyPress(var Key: Smallint); dispid 7;
procedure OnPaint; dispid 8;
end;

// *********************************************************************///

// OLE Control Proxy class declaration

// Control Name : TIGIS Client Form
// Help String : IGISIControl

// Default Interface: IIGIS Client

// Def. Intf. DISP? : No

// Event Interface: IIGIS Client Events

// TypeFlags : (34) CanCreate Control
// ******k**********************k***********x******w******************wr/’//
TIGIS Client FormOnKeyPress = procedure(Sender: TObject; var Xey: Smallint)

TIGIS Client Form = class(TOleControl)
private

FOnActivate: TNotifyEvent;

FOnClick: TNotifyEvent;

FOnCreate: TNotifyEvent;

FOnDblClick: TNotifyEvent;

FOnDestroy: TNotifyEvent;

FOnDeactivate: TNotifyEvent;

FOnKeyPress: TIGIS Client FormCnKeyPress;

FOnPaint: TNotifyEvent;

FIntf: IIGIS Client;

function GetControllnterface: IIGIS Client;
protected

procedure CreateControl;

procedure InitControlData; override;
public

procedure ARboutBox;

property ControllInterface: I[IGIS Client read GetControllInterface;

of object;



property
property
published
property
property
property
property
property
property
property
property
property
property
property
property
property
property
False;
property
False;
property
False;
property
property
property
False;
property
False;
property
False;
property
property
False;
property

DefaultInterface: IIGIS Client read GetControllInterface;
Active: WordBool index 10 read GetWordBoolProp;

Align;
DragCursor;

DragMode;

ParentShowHint;

PopupMenu;

ShowHint;

TabOrder;

OnDragDrop;

OnDragOver;

OnEndDrag;

OnEnter;

OnExit;

OnStartDlrag;
AutoScroll: WordBool index 1 read GetWordBoolProp write SetWordBoolProp stored

AxBorderStyle: TOleEnum index 2 read GetTOleEnumProp write SetTOleEnumProp stored
Caption: WideString index 3 read GetWideStringProp write SetWideStringProp stored
Color: TColor index 4 read GetTColorProp write SetTColorProp stored False;

Font: TFont index 5 read GetTFontProp write SetTFontProp stored False;
KeyPreview: WordBool index 6 read GetWordBoolProp write SetWocrdBoolProp stored
PixelsPerInch: Integer index 7 read GetIntegerProp write SetintegerProp stored

PrintScale: TOleEnum index 8 read GetTOleEnumProp write SetTOleEnumProp stored

Scaled: WordBool index 9 read GetWordBoolProp write SetWordBoolProp stored False;
DropTarget: WordBool index 11 read GetWordBoolProp write SetWordBoolProp stored

HelpFile: WideString index 12 read GetWideStringProp write SetWideStringProp

stored False;

property
False;
property
False;
property
False;
property
property
property
property
property
property
property
property
property
end;

WindowState: TOleEnum index 13 read GetTOleEnumProp write SetTOleEnumProp stored
Visible: WordBool index 14 read GetWordBoolProp write SetWordBoolProp stored
Enabled: WordBool index 15 read GetWordBoolProp write SetWordBoolProp stored

Cursor: Smallint index 16 read GetSmallintProp write SetSmallintProp stored False;
OnActivate: TNotifyEvent read FOnActivate write FOnActivate;

OnClick: TNotifyEvent read FOnClick write FOnClick;

OnCreate: TNotifyEvent read FOnCreate write FOnCreate;

OnDblClick: TNotifyEvent read FOnDblClick write FOnDblClick;

OnDestroy: TNotifyEvent read FOnDestroy write FOnDestroy;

OnDeactivate: TNotifyEvent read FOnDeactivate write FOnDeactivate;

OnKeyPress: TIGIS Client FormOnKeyPress read FOnKeyPress write FOnKeyPress;
OnPaint: TNotifyEvent read FOnPaint write FOnPaint;

procedure Register;

implementation

uses ComObj;

procedure TIGIS Client Form.InitControlData;

const

CEventDispiDs: array [0..7] of DWORD = (
$00000001, $00000002, $00000003, $00000004, $00000005, $00000006,

$00000007, $00000008);

CTFontIDs:

array [(0..0] of DWORD = (

$00000005) ;
CControlData: TControlData2 = (

ClassID:

EventIID:

'{04FF1043-8170-11D1-BB48-0080C8583129}";
'{04FF1042-8170-11D1-BB48-0080C8583129} "

EventCount: 8;

EventDispIDs: @CEventDisplIDs;
LicenseKey: nil (*HR:500000000%*);
Flags: $00000000;

Version:

401;

FontCount: 1;

FontIDs:
begin

@CTFontIDs) ;

ControlData := @CControlData;



TControlData2 (CControlData) .FirstEventOfs := Cardinal (@@FOnActivate)
end;

procedure TIGIS Client Form.CreateControl;

procedure DoCreate;

begin
FIntf := IUnknown(OleObject) as IIGIS Client;
end;
begin
if FIntf = nil then DoCreate;
end;

function TIGIS_Client Form.GetControlInterface: IIGIS Client;

begin
CreateControl;
Result := FIntf;
end;

procedure TIGIS Client Form.AboutBox;
begin

DefaultInterface.AboutBox;
end;

procedure Register;

begin
RegisterComponents ('ActiveX', [TIGIS Client Form]);

end;

end.

- Cardinal (Self);



constructor TSteveArcheDitherer.Create (AWidth:

begin
inherited Create (AWidth, Lookup);
GetMem (ErrorsR0O, sizeof(TErrorTerm)*
GetMem(ErrorsGQO, sizeof (TErrorTerm)*
GetMem (ErrorsB0O, sizeof (TErrorTerm)*

GetMem (ErrorsRl1,

integer; Lookup: TColorLookup);

Width+6
Width+6
Width+o

’

’

sizeof (TErrorTerm) * (Width+6

( ( ( ))

( ( ( ))

( ( ( ))

( ( ( ))
GetMem (ErrorsGl, sizeof(TErrorTerm)* (Width+6));
GetMem(ErrorsBl, sizeof (TErrorTerm)* (Width+6));
GetMem (ErrorsR2, sizeof (TErrorTerm)* (Width+6));
GetMem (ErrorsG2, sizeof (TErrorTerm)* (Width+6));
GetMem(ErrorsB2, sizeof(TErrorTerm)* (Width+6));
GetMem (ErrorsR3, sizeof (TErrorTerm)* (Width+6));
GetMem (ErrorsG3, sizeof (TErrorTerm) * (Width+6));
GetMem(ErrorsB3, sizeof(TErrorTerm)* (Width+6));
FillChar (ErrorsR0”, sizeof (TErrorTerm)* (Width+6), 0);
FillChar (ErrorsG0”~, sizeof (TErrorTerm)* (Width+6), 0);
FillChar (ErrorsB0", sizeof(TErrorTerm)* (Width+6), 0);
FillChar (ExrrorsR1”, sizeof(TErrorTerm)*{(Width+6), 0);
FillChar (ErrorsGl”, sizeof (TErrorTerm)* (Width+6), 0);
FillChar(ErrorsBl”, sizeof(TErrorTerm)* (Width+6), 0);
FillChar (ErrorsR2”, sizeof (TErrorTerm)* (Width+6), 0);
FillChar(ErrorsG2”, sizeof(TErrorTerm)* (Width+6), 0);
FillChar (ErrorsB2”, sizeof(TErrorTerm)* (Width+6), 0);
FillChar (ErrorsR3", sizeof (TErrorTerm)* (Width+6), 0);
FillChar(ErrorsG3”, sizeof(TErrorTerm)* (Width+6), 0);
FillChar (ErrorsB3", sizeof(TErrorTerm)* (Width+6), 0);
FDirection2 := 2 * Direction;
FDirection3 := 3 * Direction;
ExrrorRO := PErrors(longInt (ErrorsRO)+3*sizeof (TErrorTerm));
ErrorG0 := PErrors(longInt (ErrorsG0)+3*sizeof(TErrorTerm));
ExrorBO := PErrors(longInt (ErrorsB0O)+3*sizeof(TErrorTerm)):
ErrorRl := PErrors(longlInt(ErrorsRl)+3*sizeof(TErrorTerm));
ErrorGl := PErrors(longInt (ErrorsGl)+3*sizeocf (TErrorTerm));
ErrorBl := PErrors(longInt(ErrorsBl)+3*sizeof(TErrorTerm));
ErrorR2 := PErrors(longlInt(ErrorsR2)+3*sizeof (TErrorTerm));
ErrorG2 := PErrors(longlInt (ErrorsG2)+3*sizeof(TErrorTerm));
ErrorB2 := PErrors(longlInt (ErrorsB2)+3*sizeof (TErrorTerm));
ErrorR3 := PErrors(longlInt (ErrorsR3)+3*sizeof(TErrorTerm));
ErrorG3 := PErrors{longInt (ErrorsG3)+3*sizeof(TErrorTerm));
ErrorB3 := PErrors(longInt (ExrrorsB3)+3*sizeof(TErrorTerm));

end;

destructor TSteveArcheDitherer.Destroy;

begin
FreeMem
FreeMem
FreeMemnm

(ErrorsRO
(
(
FreeMem (
{
(
(

ErrorsGO
ErrorsBO
ErrorsR1l
FreeMem (ErrorsG1l

FreeMem (ErrorsR2
FreeMem (ErrorsG2
FreeMem (ErrorsB2

’
’
’
’

’

’
’
’
’

)i
)i
)
)i
)
FreeMem (ErrorsBl);
)i
)
)
)i

FreeMem (ErrorsR3
FreeMem (ErrorsG3);
FreeMem (ErrorsB3) ;
inherited Destroy;

’

end;

{SIFOPT R+}
{S$DEFINE R PLUS}

{ SRANGECHECKS OFF}

{SENDIF}

function TSteveArchelitherer.Dither (Red, Green,

var

Blue: BYTE; wvar R, G, B: BYTE): char;

ColorR
ColorG
ColorB

integer;

// Error for current pixel

// Propagate Stevenson & Arche error terms:

/7
/7
//

12/200

12}200

.. (here)
26/200
26/200

327200 ...
307200 ... 167200
127200



/S 5/200 C 12/200 ... 127200 ... 5/200
procedure Propagate (Errors0, Errorsl, Errors2, Errors3: PErrors; Error: integer);
var

TempError : integer;

begin
i1f (Error = 0) then

exit;

TempError := 5 * Error;
inc(Errors3[FDirection3], TempError); // Error * 5
inc(Errors3[{-FDirection3], TempError); // Error * 5
TempError := 12 * Error;
inc(Errorsl[-FDirection3], TempError); // Error * 12
inc(Errors2[-FDirection2], TempError); // Error * 12
inc(Errors2[FDirection2], TempError); // Error * 12
inc(Errors3([-Direction], TempError); // Error * 12
inc(Errors3{Direction], TempError); // Error * 12
inc(Errorsl[FDirection3], 16 * TempError); // Error * 16
TempError := 26 * Error;
inc(Errorsl[-Direction], TempError); // Error * 26
inc{Errors2{0], TempError); // Error * 26
inc(Errorsl[Direction], 30 * Error); // Error * 30
inc(ErrorsQO[FDirection2], 32 * Error); // Error * 32

end;

begin

// Apply red component error correction

ColorR := Red + (ErrorRO[0] + 100) DIV 200;

if (ColorR < 0) then
ColorR := 0

else if (ColorR > 255) then
ColorR := 255;

// Apply green component error correction

ColorG := Green + (ErrorGO[0] + 100) DIV 200;

if (ColorG < 0) then
ColorG := 0

else if (ColorG > 255) then
ColorG := 255;

// Apply blue component error correction

ColorB := Blue + (ErrorBO[0O] + 100) DIV 200;

if (ColorB < 0) then
ColorB := 0

else if (ColorB > 255) then
ColorB := 255;

// Map color to palette

Result := inherited Dither (ColorR, ColorG, ColorB, R, G, B);

// Propagate red component error
Propagate (ErrorR0O, ErrorRl, ErrorR2, ErrorR3, ColorR - R} ;

// Propagate green component error
Propagate (ErrorG0O, ErrorGl, ErrorG2, ErrorG3, ColorG - G);

// Propagate blue component error
Provagate (ErrorB0, ErrorBl, ErrorB2, ErrorB3, ColorB - B);

// Mcve on to next column
if (Direction = 1) then
begin

inc(longInt (ErrorR0O), sizeof(TErrorTerm));
inc{longInt (ErrorG0O}, sizeof(TErrorTerm));
inc(longInt (ErrorB0), sizeof(TErrorTerm));
inc{longInt (ErrorRl), sizeof(TErrorTerm));
inc(longInt (ErrorGl), sizeof(TErrorTerm));
inc(longlInt (ErrorBl), sizeof(TErrorTerm));
inc(longInt (ErrorR2), sizeof(TErrorTerm));
inc(longInt (ErrorG2), sizeof(TErrorTerm));
inc{longInt (ErrorB2), sizeof(TErrorTerm));
inc(longInt (ErrorR3), sizeof (TErrorTerm));
inc(longInt (ExrrorG3), sizeof (TErrorTerm));
inc(longInt (ErrorB3), sizeof(TErrorTerm));

end else



begin

dec(longInt (ErrorRO), sizeof(TErrorTerm)

dec(longlInt (ErroxG0), sizeof(TErrorTerm)
dec(longInt (ErrcrB0
dec(longInt (ErrorR1
( {
(
(

’

’

sizeof (TErrorTerm) ) ;
sizeof (TErrorTerm));
dec(longInt (ErrorGl sizeof (TErrorTerm));

) (

) (

by { )

)y ( )

), { )

dec(longInt (ExrorBl), sizeof(TErrorTerm)

dec(longInt (ExrorR2), sizeof(TErrorTerm)

dec(longInt (ErrorG2), sizeof(TErrorTerm)
), ( )
) ( )
) ( )
) ( )

)i
)i
)7
)7
):
) :
) ’
):
):
)i
)
)7

’

dec(longInt (ErrorB2 sizeof (TErrorTerm
dec(longInt (ErrorR3), sizeof (TErrorTerm
dec(longlInt (ErrorG3), sizeof(TErrorTerm
dec(longlInt (ErrorB3), sizeof(TErrorTerm
end;
end;
(SIFDEF R PLUS)
{ SRANGECHECKS ON}
{ SUNDEF R PLUS)
{SENDIF)

’
’

’

{SIFOPT R+}
(SDEFINE R PLUS)
{ SRANGECHECKS OFF}

{SENDIF)

procedure TSteveArcheDitherer.NextLine;

var
TempErrors : PErrors;

begin -
FillChar (ErrorsR0", sizeof (TErrorTerm)* (Width+6), 0);
FillChar (ErrorsGO0”, sizeof (TErrorTerm)* (Width+6), 2);
FillChar (ErrorsB0”, sizeof(TErrorTerm)* (Width+6), 0);

// Swap lines

TempErrors := ErrorsRO;
ErrorsRO := ErrorsRl;
ErrorsRl := ErrorsR2;
ErrorsR2 := ErrorsR3;
ErrorsR3 := TempErrors;
TempErrors := ErrorsGO;
ErrorsG0 := ErrorsGl;
ErrorsGl := ErrorsG2;
ErrorsG2 := ErrorsG3;
ErrorsG3 := TempErrors;
TempErrors := ErrorsBO;
ErrorsB0 := ErrorsBl;
ErrorsBl := ErrorsBZ;
ErrorsB2 := ErrorsB3;
ErrorsB3 := TempErrors;

inherited NextLine;

FDirection2 := 2 * Direction;
FDirection3 := 3 * Direction;
if (Direction = 1) then
begin

// ErrorsRO[1] gives compiler error, so we

// use PErrors(longInt (ErrorsR0)+sizeof (TErrorTerm)) instead...

ErrorRO := PErrors(longInt (ErrorsR0O)+3*sizeof (TErrorTerm));

ErrorGO := PErrors(longInt (ErrorsG0)+3*sizeof (TErrorTerm));
ErrorTerm) ) ;

{ ( (
ErrorB0 := PErrors(longInt (ErrorsB0)+3*sizeof (T
ErrorRl := PErrors(longInt (ErrorsRl)+3*sizeof (TErrorTerm));
ErrorGl := PErrors(longInt (ErrorsGl)+3*sizecf(TErrorTerm)):;
ErrorBl := PErrors(longInt (ErrorsBl)+3*sizeof(TErrorTerm));
ErrorR2 := PErrors(longInt (ErrorsR2)+3*sizeof(TErrorTerm)};
ErrorG2 := PErrors{longlInt (ErrorsG2)+3*sizeof (TErrorTerm));
ErrorB2 := PErrors(longiInt (ErrorsB2)+3*sizecf (TErrorTerm));
ErrorR3 := PErrors(longInt (ErrorsR3)+3*sizeof (TErrorTerm));
ErrorG3 := PErrors(longInt (ErrorsG3)+3*sizeof (TErrorTerm));
ErrorB3 := PErrors(longInt (ErrorsB3) +3*sizeof (TErrorTerm));
end else
begin
ErrorR0O := @ErrorsRO[Width+2];
ErrorGO := QErrorsGO([Width+2];

ErrorB0 := @ErrorsBO{Width+2];



’

ErrorRl := @ErrorsR1[Width+2

]
ErrorGl := @ErrorsGl[Width+2];
ErrorBl := @ErrorsBl([Width+2];
ErrorR2 := @ErrorsR2{Width+2];
ErrorG2 := @ErrorsG2(Width+2];
ErrorB2 := @ErrorsB2[Width+2];
ErrorR3 := @ErrorsR2[Width+2];
ErrorG3 := Q@ErrorsG2{Width+2];
ErrorB3 := @ErrorsB2(Width+2];
end;

end;

{SIFDEF R PLUS})
{ SRANGECHECKS ON}
{SUNDEF R PLUS)

{SENDIF}

SIS LSS S LSS LSS S TS S
// TBurkesDitherer

constructor TBurkesDitherer.Create(AWidth: integer; Lookup: TColorLookup);

begin

inherited Create (AWidth, Lookup);

GetMem (ErrorsR0O, sizeof (TErrorTerm) > (Width+4));
GetMem (ErrorsG0O, sizeof (TErrorTerm)* (Width+4));
GetMem{(ErrorsB0O, sizeof (TErrorTerm)* (Width+4));
GetMem (ErrorsRl, sizeof (TErrorTerm)* (Width+4)};
GetMem (ErrorsGl, sizeof (TErrorTerm)*(Width+4));

GetMem(ErrorsBl, sizeof (TErrorTerm) * (Width+4));
FillChar (ErrorsR0”, sizeof(TErrorTerm) * (Width+4),
FillChar(ErxrorsG0", sizeof (TErrorTerm)* (Width+4),
FillChar (ErrorsB0”, sizeof (TErrorTerm) * (Width+4),
FillChar (ErrorsR1”, sizeof (TErrorTerm)* (Width+4),
( ’ ( *{
( ’ ( *

S o~

~.

FillChar(ErrorsGl”, sizeof (TErrorTerm)* (Width+4),
FillChar (ErrorsBl”, sizeof (TErrorTerm) * (Width+4),

OO OO0 O

Ne Se N,

FDirection2 := 2 * Direction;

ErrorR0O := PErrors{longlnt (ErrorsR0O)+2*sizeocf(TErrorTerm))

ErrorG0 := PErrors(longInt (ErrorsG0)+2*sizeof (TErrorTerm))

ExrrorB0 PErrors (longInt (ErrorsBQ)+2*sizeof (TErrorTerm))

ErrorR1 PErrors (longInt (ExrrorsRl)+2*sizeof (TErrorTerm));
{ ( ) ( )
( ( ) ( ))

’

’

2

I

ErrorGl PErrors{(longlInt (ErrorsGl)+2*sizeof (TErrorTerm));
ErrorBl := PErrors(longInt(ErrorsBl)+2*sizeof (TErrorTerm

end;

7

destructor TBurkesDitherer.Destroy;
begin
FreeMem (ErrorsRO
FreeMem (ErrorsGO
FreeMem(ErrorsBO
(
(

’
’
’

)
)
)
FreeMem (ErrorsR1l)
FreeMem{(ErrorsGl)

)

Yy

FreeMem (ErrorsBl);
inherited Destro

end;

’

’

{SIFOPT R+}
({SDEFINE R PLUS)
{ SRANGECHECKS OFF)}
{SENDIF}
function TBurkesDitherer.Dither (Red, Green, Blue: BYTE; var R, G, B: BYTE): char;
var
ErrorR ,

ErrorG ’
ErrorB : integer; // Error for current pixel

// Propagate Burkes error terms:

S/ R P (here) 8/32 4/32

s 2/32 4/32 8/32 4/32 2/32

procedure Propagate (ErrorsO, Errorsl: PErrors; Error: integer);

begin
if (Error = 0) then
exit;
inc(Error, Error);
inc(Errorsl(FDirection2], Error); // Error * 2
inc{Errorsl[-FDirection2), Error); // Error * 2

inc (Exrror, Error);



inc(ErrorsO(FDirection2], Error); // Error *
inc(Errorsl[-Direction], Error); // Error *
inc(Errorsl(Direction], Error); // Error *

inc(Error, Error);

inc(ErrorsO[Direction], Error); // Error
inc(Errorsl (0], Error); // Error
end;
begin
// Apply red component error correction
ErrorR := Red + (ErrorRO[0] + 16) DIV 32;
if (ErrorR < 0) then
ErrorR := 0
else if (ErrorR > 255} then
ErrorR := 255;
// Apply green component error correction
ErrorG := Green + (ExrrorGO([0] + 16) DIV 32;
if (ErrorG < 0) then
ErrorG := 0
else if (ErrorG > 255) then
ErrorG := 255;
// Apply blue component error correction
ErrorB := Blue + (ErrorBO[0] + 16) DIV 32;
if (ErrorB < 0) then
ErrorB := 0
else if (ErrorB > 255) then
ErrorB := 255;
// Map color to palette
Result := inherited Dither(ErrorR, ErrorG, ErrorB,
// Propagate red component error
Propagate (ErrorR0O, ErrorRl, ErrorR - R);
// Propagate green component error
Propagate (ErrorGO, ErrorGl, ErrorG - G);
// Propagate blue component error
Propagate (ErrorBO, ErrorBl, ErrorB - B);
// Move on to next column
if (Direction = 1) then
begin
inc(longInt (ErrorR0O), sizeof(TErrorTerm));
inc(longInt (ErrorG0), sizeof(TErrorTerm))
inc(longInt (ErrorB0), sizeof (TErrorTerm))
inc(longInt (ExrrorRl), sizeof(TErrorTerm));
inc(longInt (ErrorGl), sizeof(TErrorTerm));
inc{longInt (ExrrorBl), sizeof(TErrorTerm));
end else
begin
dec (longInt (ErrorR0), sizeof(TErrorTerm))
dec(longInt (ErrorG0), sizeof(TErrorTerm))
dec(longInt (ExrrorB0), s;zeof(TErrorTerm));
dec(longInt (ErrorR1l), si zeof(TErrorTerm));
dec(longInt (ErrorGl), sizeof(TErrorTerm));
dec (longInt (ErrorBl}), 17eoL(TErrorTerm));
end;
end;
(SIFDEF R PLUS}
{ SRANGECHECKS ON}
{SUNDEF R PLUS}
{SENDIF}
{SIFOPT R+)
{SDEFINE R PLUS}
{ SRANGECHECKS OFF}
{SENDIF}
procedure TBurkesDitherer.NextLine;
var
TempErrors : PErrors;
begin
FillChar (ErrorsR0”", sizeof(TErrorTerm)* (Width+4),
FillChar (ErrorsG0”, sizeof(TErrorTerm)* (Width+4),
FillChar (ErrorsB0”, sizeof(TErrorTerm)*(Width+4),

R, G,

0);
0);
0):



// Swap lines

TempErrors := ErrorsRO;
ErrorsRO := ErrorsR1l;
ErrorsRl := TempErrors;
TempErrors := ErrorsGO;
ErrorsGO0 := ErrorsGl;
ErrorsGl := TempErrors;
TempErrors := ErrorsBO;
ErrorsBO := ErrorsBl;
ErrorsBl := TempErrors;
inherited NextLine;
FDirection2 := 2 * Direction;
if (Direction = 1) then
begin

// ErrorsR

0(1] gives compiler error, so we

// use PErrors(longlInt (ErrorsR0)+sizeof (TErrorTerm)) instead...

ErrorRO :=
ErrorG0 := ( )
ErrorBQ := ( )
ErrorR1l := PErrors(longInt(ErrorsRl)
ErrorGl ( )
ErrorBl := ( )
end else
begin
ErrorRO := QErrorsRO[Widrch+1
ErrorG0 := @ErrorsGO(Width+1l
ErrorB0 := @ErrorsBO[Width+1
ErrorRl := @ErrorsRl[Width+1l
ErrorGl := @ErrorsGl{Width+1l
ErrorBl := @ErrorsBl[Width+l
end;

end;

PErrors{longInt (ErrorsR0O)+2*sizeof (TErrorTerm));
PErrors(longInt (ErrorsGQO)+2*sizeof (TErrorTerm) )
PErrors(longInt (ErrorsBO)+2*sizeof (TErrorTerm));
+2*sizeof (TErrorTerm)) ;
( V)
( ) )

’

= PErrors(longInt (ErrorsGl)+2*sizeof(TErrorTerm

PErrors(longInt (ErrorsBl)+2*sizeof (TErrorTerm

1
1;
1;
1;
]
]

’
’

{SIFDEF R PLUS}
{ SRANGECHECKS ON}
{SUNDEF R PLUS}

{SENDIF}

VNN A A N A N N N A R N A
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Octree Color Quantization Engine

// Adapted from Earl F. Glynn's ColorQuantizationLibrary, March 1998
SILIIILS TSI LS LS LSS SIS LSS LSS

VIS AR d i siiiiiissssess

type
TOctreeNode = class; // Forward definition so TReducibleNodes can be declared
TReducibleNodes = array(0..7] of TOctreeNode;
TOctreeNode = Class(TObject)
public
IsLeaf Boolean;
PixelCount integer;
RedSum integer;
GreenSum integer;
lueSum integer;
Next TOctreeNode;
Child TReducibleNodes;
constructor Create(Level: integer; ColorBits: integer; var LeafCount: integer;
var ReducibleNodes: TReducibleNodes);
destructor Destroy; override;
end;
TColorQuantizer = class(TObject)
private
FTree TOctreeNode;
FLeafCount integer;
FReducibleNodes TReducibleNodes;
FMaxColors integer;
FColorBits integer;

protected



procedure AddColor(var Node: TOctreeNcde; r, g, b: byte; ColorBits: integer;
Level: integer; wvar LeafCount: integer; var ReducibleNodes: TReducibleNodes) ;
procedure DeleteTree(var Node: TOctreeNode);
procedure GetPaletteColors(const Node: TOctreeNode;
var RGBQuadArray: TRGBQuadArray; var Index: integer);
procedure ReduceTree(ColorBits: integer; var LeafCount: integer;
var ReducibleNodes: TReducibleNodes) ;

public
constructor Create(MaxColors: integer; ColorBits: integer);
destructor Destroy; override;

procedure GetColorTable (var RGBQuadArray: TRGBQuadArray);
function ProcessImage (const DIB: TDIBReader): boolean;

property ColorCount: integer read FlLeafCount;
end;

constructor TOctreeNode.Create(Level: integer; ColorBits: integer;
var LeafCount: integer; wvar ReducibleNodes: TReducibleNodes) ;

var
i : integer:;
begin
PixelCount := 0;
RedSum := 0;
reenSum := 0;
BlueSum := 0;
for i1 := Low(Child) to High(Child) deo
Child[i] := nil;
IsLeaf := (Level = ColorBits);
if (IsLeaf) then
begin
Next := nil;
inc(LeafCount) ;
end else
begin
Next := ReducibleNodes([Level];
ReducibleNodes[Level] := self;
end;
end;

destructor TOctreeNode.Destroy;

var
i : integer;
begin
for 1 := High(Child) downto Low(Child) do
Child[i] .Free;
end;

constructor TColorQuantizer.Create(MaxColors: integer; ColorBits: integer);

var
i : integer;
begin
ASSERT (ColerBits <= 8, 'ColorBits must be 8 or less');
FTree := nil;
FLeafCount := 0;
// Initialize all nodes even though only ColorBits+l of them are needed
for i := Low(FReducibleNodes) to High(FReducibleNodes) do
FReducibleNodes[i] := nil;
FMaxColors := MaxColors;
FColorBits := ColorBits;
end;

destructor TColorQuantizer.Destroy;
begin
if (FTree <> nil) then
DeleteTree (FTree);
end;

procedure TCclorQuantizer.GetColorTable (var RGBQuadArray: TRGBQuadArray);

var
Index ¢ 1nteger;

begin



Index := 0;
GetPaletteColors (FTree, RGBQuadArray, Index);
end;

// Handles passed to ProcessImage should refer to DIB sections, not DDBs.
// In certain cases, specifically when it's called upon to process 1, 4, or
// 8-bit per pixel images on systems with palettized display adapters,

// ProcessImage can produce incorrect results 1if it's passed a handle to a
// DDB.

function TColorQuantizer.ProcessImage (const DIB: TDIBReader): boolean;

var

i '
j : integer;
Scanline : pointer;
Pixel : PRGBTriple;
begin
Result := True;
for j := 0 to DIB.Bitmap.Height-1 do
begin
Scanline := DIB.Scanline(7j];
Pixel := Scanline;
for i := 0 to DIB.Bitmap.Width-1 do
begin
with Pixel” do
AddColor (FTree, rgbtRed, rgbtGreen, rgbtBlue,
FColorBits, 0, FLeafCount, FReducibleNodes});
while FLeafCount > EFMaxColors do
ReduceTree (FColorbits, FLeafCount, FReducibleNodes);
inc(Pixel);
end;
end;
end;

procedure TColorQuantizer.AddColor (var Node: TOctreeNode; r,g,b: byte;
ColorBits: integer; Level: integer; var LeafCount: integer;
var ReducibleNodes: TReducibleNodes) ;

const
Mask: array(0..7] of BYTE = ($80, $40, $20, $10, $08, $04, $02, $01);

var

Index : integer;
Shift : integer;
begin

// If the node doesn't exist, create 1it.
if (Node = nil) then
Node := TOctreeNode.Create{Level, ColorBits, LeafCount, ReducibleNodes);

if (Node.IsLeaf) then

begin

inc (Node.PixelCount);

inc (Node.RedSum, r);
(

inc (Node.GreenSum, g);
inc (Node.BlueSum, b);
end else
begin
// Recurse a level deeper if the node is not a leaf.
Shift := 7 - Level;
Index := (((r and mask([Level]) SHR Shift) SHL 2) or
{(g and mask[Level]) SHR Shift) SHL 1) or
((b and mask[Level]) SHR Shift);
AddColor (Node.Child[Index], r, g, b, ColorBits, Level+l, LeafCount, ReducibleNodes);
end;
end;

procedure TColorQuantizer.DeleteTree(var Node: TOctreeNode):;
var

1 : integer;
begin
for i := High(TReducibleNodes) downto Low(TReducibleNodes) do

if (Node.Child([i] <> nil) then
DeleteTree (Node.Child[i]);

Node. Free;
Node := nil;
end;



procedure TColorQuantizer.GetPaletteColors(const Node: TOctreeNode;
var RGBQuadArray: TRGBQuadArray; var Index: integer);
var

i : integer;
begin
if (Node.IsLeaf) then
begin -
with RGBQuadArray([Index] do
begin
if (Node.PixelCount <> 0) then
begin
rgbRed := BYTE (Node.RedSum DIV Node.PixelCount);
rgbGreen := BYTE (Node.GreenSum DIV Node.PixelCount);
rgbBlue := BYTE(Node.BlueSum DIV Node.PixelCount);
end else
begin
rgbRed := 0;
rgbGreen := 0;
rgbBlue := 0;
end;
rgbReserved := 0;
end;
inc(Index);
end else
begin
for 1 := Low(Node.Child) to High(Node.Child) do
if (Node.Child([i] <>.nil} then
GetPaletteColors (Node.Child{i], RGBQuadArray, Index);
end;
end;

procedure TColorQuantizer.ReduceTree(ColorBits: integer; var LeafCount: integer;
var ReducibleNodes: TReducibleNcdes):;

var
RedSum ,
GreenSum P
BlueSum : integer;
Children : integer;
i : integer;
Node : TOctreeNode;
begin

// Find the deepest level containing at least one reducible node
i := Colorbits - 1;
while (i > 0) and (ReducibleNodes[i] = nil) do

dec(1i);

// Reduce the node most recently added to the list at level 1.
Node := ReducibleNodes[i];

ReducibieNodes[i] := Node.Next;

RedSum ;
GreenSum
BlueSum :=
Children

’

’
’

it
ool eoNe]

for 1 := Low(ReducibleNodes) to High(ReduciblelNodes) do
if (Node.Child[i] <> nil) then
begin
inc (RedSum, Node.Child{i].RedSum);
inc (GreenSum, Node.Child{i].GreenSum);
inc(BlueSum, Node.Child{i].RlueSum);
inc (Node.PixelCount, Node.Child{i].PixelCount});
Node.Child[i].Free;

Node.Child([i] := nil;
inc{Children);
end;
Node.IsLeaf := TRUE;
Node.RedSum := RedSum;
Node.GreenSum := GreenSum;
Node.BlueSum := BlueSum;
dec {LeafCount, Children-1);

end;

NSV A A A A I A N A A A A A A N A S A A A A
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Octree Color Quantization Wrapper
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/7 Adapted from Earl F.

Glynn's PalettelLibrary, March 1998

LILLILSSLS LIS LS LTSS LTSS S LSS SIS L LSS LIS TS 77777

// Wrapper for internal use - uses TDIBReader for bitmap access
function doCreateOptimizedPaletteFromSingleBitmap (const DIB: TDIBReader;

Colors, ColorBits: integer; Windows: boolean): hPalette;
var
SystemPalette HPalette;
ColorQuantizer TColorQuantizer;
i integer;
LogicalPalette TMaxLogPalette;
RGBQuadArray TRGBQuadArray;
Offset integer;
begin
LogicalPalette.palVersion := $0300;
LogicalPalette.palNumEntries := Colors;
if (Windows) then
begin
// Get the windows 20 color system palette
SystemPalette := GetStockObject (DEFAULT PALETTE) ;

GetPaletteEntries (SystemPalette, O, lO,—LogicalPalette.pal?alEntry[
GetPaletteEntries(SystemPalette, 10, 10, LogicalPalette.palPalEntry

Colors := 236;
Offset := 10;
LogicalPalette.palNumEntries := 256;

end else
Offset := 0;

// Normally for 24-bit images, use ColorBits of 5 or 6.

// use ColorBits = 8.

ColorQuantizer := TColorQuantizer.Create(Colors,

try

ColorQuantizer.ProcessImage (DIB) ;
ColorQuantizer.GetColorTable (RGBQuadArray) ;

finally
ColorQuantizer.Free;
end;

ColorBits);

for 1 := 0 to Colors-1 do
with LogicalPalette.palPalEntry[i+Offset] do
begin
peRed = RGBQuadArray(i].rgbRed:;
peGreen := RGBQuadArray[i].rgbGreen;
peBlue = RGBQuadArray[i].rgbBlue;
peFlags := RGBQuadArray[i].rgbReserved;
end;
Result := CreatePalette(pLogPalette(@LogicalPalette)™);

end;

function CreateOptimizedPaletteFromSingleBitmap (const Bitmap: TBitmap;

Colors, ColorBits: integer; Windows: boolean): hPalette;

var
DIB
begin

TDIBReader;

DIB := TDIBReader.Create(Bitmap, pf24bit);

try

finally
DIB.Free;
end;
end;

function CreateOptimizedPaletteFromManyBitmaps (Bitmaps:

Windows: boolean): hPalette;

var
SystemPalette
ColorQuantizer

3

LogicalPalette
RGBQuadArray
Offset
DIB

begin

HPalette;
TColorQuantizer;
integer;
TMaxLogPalette;
TRGBQuadArray;
integer;
TDIBReader;

TList;

Colors,

{

1)
2451);

For 8-bit images

ColorBits:

Result := doCreateOptimizedPaletteFromSingleBitmap(DIB, Colors, ColorBi-s, Windows);

integer;



if (Bitmaps = nil) or (Bitmaps.Count = 0) then
Error(sInvalidBitmapList);

LogicalPalette.palVersion := $0300;
LogicalPalette.palNumEntries := Colors;

if (Windows) then

begin
// Get the windows 20 color system palette
SystemPalette := GetStockObject (DEFAULT PALETTE);

GetPaletteEntries(SystemPalette, O, lO,_LogicalPalette.palPalEntry[O]);
GetPaletteEntries(SystemPalette, 10, 10, LogicalPalette.palPalEntry(245]);
Colors := 236;

Offset := 10;

LogicalPalette.palNumEntries := 256;
end else

Offset := 0;

// Normally for 24-bit images, use ColorBits of 5 or 6. For 8-bit images
// use ColorBits = 8.

ColorQuantizer := TColorQuantizer.Create(Colors, ColorBits);
try
for i := 0 to Bitmaps.Count-1 do
begin
DIB := TDIBReader.Create(TBitmap(Bitmaps[i]), pf24bit);
try
ColorQuantizer.PrccessImage (DIB);
finally
DIB.Free;
end;
end;
ColorQuantizer.GetColorTable (RGBQuadArray) ;
finally
ColorQuantizer.Free;
end;
for i := 0 to Colors-1 do
with LogicalPalette.palPalEntry[i+Offset] do
begin
peRed = RGBQuadArray[i].rgbRed;
peGreen := RGBQuadArray(i].rgbGreen;
peBlue = RGBQuadArray(i].rgbBlue;
peFlags := RGBQuadArray([i].rgbReserved;
end;
Result := CreatePalette(pLogPalette(@LogicalPalette)”);
end;
JISIIST SIS I SIS LSS SIS LSS L LSS LSS LSS LSS LSS LSS ST
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/7 Color reduction
//

JIIIIISIIS IS LSS SIS SIS ST LSS LSS
{SIFOPT R+}

{(SDEFINE R PLUS}

{ SRANGECHECKS OFF}
{SENDIF)
//: Reduces the color depth of a bitmap using color quantization and dithering.
function ReduceColors (Bitmap: TBitmap; ColorReduction: TColorReduction;

DitherMode: TDitherMode; ReductionBits: integer; CustomPalette: hPaletze): T3itmap;
var

Palette : hPalette;

ColorLookup : TColorLookup;

Ditherer : TDitherEngine;

Row : Integer;

DIBResult : TDIBWriter;

DIBSource : TDIBReader;

SrcScanline ,

Src : PRGBTriple;

DstScanline ,

Dst : PChar;

BGR : TRGBTriple;
{Sifdef DEBUG DITHERPERFORMANCE)}

TimeStart ,

TimeStop : DWORD;
{$endif}

function GrayScalePalette: hPalette;



var
i : integer;
Pal : TMaxLogPalette;
begin
Pal.palVersion := $0300;
Pal.palNumEntries := 256;
for i := 0 to 255 do
begin
with (Pal.palPalEntry(i]) do
begin
peRed := i;
peGreen := 1i;
peBlue := 1i;
peFlags PC_NOCOLLAPSE;
end;

end;
Result := CreatePalette(pLogPalette(@Pal)");

end;

function MonochromePalette: hPalette;

var
i : integer;
Pal : TMaxLogPalette;
const
Values : array{0..1] of byte
= (0, 255);
begin
Pal.palVersion := $0300;
Pal.palNumEntries := 2;
for i := 0 to 1 do
begin
with (Pal.palPalEntry[i]) do
begin
peRed := Values([i];
peGreen := Values{i];
peBlue := Values([i];
peFlags := PC_NOCOLLAPSE;
end;
end;
Result := CreatePalette(pLogPalette(@Pal)"};
end;

function WindowsGrayScalePalette: hPalette;
var

i : integer;
Pal : TMaxLogPalette;
const
Values : array[0..3] of byte
= (0, 128, 192, 255);
begin
Pal.palVersion := $0300;
Pal.palNumEntries := 4;
for i := 0 to 3 do
begin
with (Pal.palPalEntry[i]) do
begin
peRed := Values[i];
peGreen := Values([i];
peBlue := Values[i];
perlags := PC NOCOLLAPSE;
end;
end;
Result := CreatePalette(pLogPalette(@Pal)”);
end;

function WindowsHalftonePalette: hPalette;

var
DC : HDC;
begin
DC := GDICheck(GetDC(0));
try
Result := CreateHalfTonePalette(DC});
finally
ReleaseDC (0, DC);
end;

end;



begin
{$ifdef DEBUG DITHERPERFORMANCE}
timeBeginPeriod(5):

TimeStart := timeGetTime;
{Sendif}

Result := TBitmap.Create;

try

if (ColorReduction = rmNone) then
begin
Result.Assign(Bitmap);
{$ifndef VER9x}
SetPixelFormat (Result, pf24bit);
{Sendif}
exit;
end;

{SIFNDEF VER9x}
if (Bitmap.Width*Bitmap.Height > BitmapAllocationThreshold) then

SetPixelFormat (Result, vflbit); // To reduce resource consumption of resize
{SENDIF}
ColorLookup := nil;
Ditherer := nil;
DIBResult := nil;
DIBSource := nil;
Palette := 0;

try // Protect above resources

// Dithering and color mapper only supports 24 bit bitmaps,
// so we have convert the source bitmap to the appropiate format.
DIBSource := TDIBReader.Create(Bitmap, pf2dbit);

// Create a palette based on current options
case (ColorReduction) of

rmQuantize:
Palette := doCreateOptimizedPaletteFromSingleBitmap (DIBSource, 1 SHL Reduction3its,
8, False);
rmQuantizeWindows:
Palette := CreateOptimizedPaletteFromSingleBitmap (Bitmap, 256, 8, True);
rmNetscape:
Palette := WebPalette;
rmGrayScale:
Palette := GrayScalePalette;
rmMonochrome:
Palette := MonochromePalette;
rmWindowsGray:
Palette := WindowsGrayScalePalette;
rmWindows20:
Palette := GetStockObject (DEFAULT PALETTE);
rmWindows256:
Palette := WindowsHalftonePalette;
rmPalette:
Palette := CopyPalette(CustomPalette);
else
exit;
end;
{ TODO -oanme -cImprovement : Gray scale conversion should be done prior to

dithering/mapping. Otherwise corrected values will be converted multiple times. }

// Create a color mapper based on current options
case (ColorReduction) of

// For some strange reason my fast and dirty color lookup
// is more precise that Windows GetNearestPalettelndex...

// rmWindows20:

// ColorLookup := TSlowColorLookup.Create(Palette);
// rmWindowsGray:
// ColorLookup := TGrayWindowsLookup.Create(Palette);
rmQuantize:

ColorLookup := TFastColorLookup.Create(Palette);
rmNetscape:

ColorLookup := TNetscapeColorLookup.Create(Palette);
rmGrayScale:

ColorLookup := TGrayScaleLookup.Create(Palette);

rmMonochrome :



ColorLookup := TMonochromeLookup.Create (Palette);

else
ColorLookup := TFastColorLookup.Create(Palette);

end;

// Nothing to do if palette doesn't contain any colors
if (ColorLookup.Colors = 0) then
exit;

// Create a ditherer based on current options
case (DitherMode) of

dmNearest:
Ditherer := TDitherEngine.Create(Bitmap.Width, ColorLookup);
dmFloydSteinberg:
Ditherer := TFloydSteinbergDitherer.Create (Bitmap.Width, ColorLookup);
dmStucki:
Ditherer := TStuckiDitherer.Create(Bitmap.Width, ColorLookup):;
dmSierra:
Ditherer := TSierraDitherer.Create(Bitmap.Width, ColorLookup);
dmJaJulNI:
Ditherer := TJaJuNIDitherer.Create(Bitmap.Width, ColorLookup):;
dmStevelArche:
Ditherer := TSteveArcheDitherer.Create(Bitmap.Width, ColorLookup);
dmBurkes:
Ditherer := TBurkesDitherer.Create(Bitmap.Width, ColorLookup):
else
exit;
end;

// The processed bitmap is returned in pf8bit format
DIBResult := TDIBWriter.Create(Result, pf8bit, Bitmap.Width, Bitmap.Height,

Palette);

// Process the image

Row := 0;
while (Row < Bitmap.Height) do
begin
SrcScanline := DIBSource.ScanlLine[Row];
DstScanline := DIBResult.ScanLine[Row];
Src := pointer (longInt (SrcScanline) + Ditherer.Column*sizeof(TRGBTriple));
Dst := pointer(longInt (DstScanLine) + Ditherer.Column);

while (Ditherer.Column < Ditherer.Width) and (Ditherer.Column >= (C) do

begin
BGR := Src™;
// Dither and map a single pixel
Dst” := Ditherer.Dither (BGR.rgbtRed, BGR.rgbtGreen, BGR.rgbtBlue,

BGR.rgbtRed, BGR.rgbtGreen, BGR.rgbtBlue);

inc(Src, Ditherer.Direction);
inc(Dst, Ditherer.Direction);
end;

Inc (Row) ;
Ditherer.NextLine;
end;
finally
if (ColorLookup <> nil) then
ColorLookup.Free;
if (Ditherer <> nil) then
Ditherer.Free;
if (DIBResult <> nil) then
DIBResult.Free;
if (DIBSource <> nil) then
DIBSource.fFree;
// Must delete palette after TDIBWriter since TDIBWriter uses paletce
if (Palette <> 0) then
DeleteObject (Palette);
end;
except
Result.free;
raise;
end;

{$ifdef DEBUG DITHERPERFORMANCE}
TimeStop := timeGetTime;
ShowMessage (format ('Dithered %d pixels in %d mS, Rate 3%d pixels/mS (%d pixels/S)’,



[Bitmap.Height*Bitmap.Width, TimeStop-TimeStart,
MulDiv (Bitmap.Height, Bitmap.Width, TimeStop-TimeStart+1l),
MulDiv(Bitmap.Height, Bitmap.Width * 1000, TimeStop-TimeStart+1)]));
timeEndPeriod(5);
{Sendif}
end;
{SIFDEF R PLUS}
{ SRANGECHECKS ON}
{SUNDEF R PLUS}

{SENDIF}
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const

InitColorMapSize = 16;

DeltaColorMapSize = 32;

//: Creates an instance of a TGIFColorMap object.
constructor TGIFColorMap.Create;
begin
inherited Create;
FColorMap := nil;
FCapacity := 0;
FCount := 0;
FOptimized := False;
end;

//: Destroys an instance of a TGIFColorMap object.
destructor TGIFColorMap.Destroy;
begin
Clear;
Changed;
inherited Destroy;
end;

//: Empties the color map.
procedure TGIFColorMap.Clear;
begin
if (FColorMap <> nil) then
FreeMem (FColorMap) ;
FColorMap := nil;
FCapacity := 0;
FCount := 0O;
FOptimized := False;
end;

//: Converts a Windows color value to a RGB value.
class function TGIFColorMap.Color2RGB(Color: TColor): TGIFColor;

begin
Result.Blue := (Color shr 16) and S$FF;
Result.Green := (Color shr 8) and S$FF;
Result.Red := Color and S$FF;

end;

//: Converts a RGB value to a Windows color value.

class function TGIEFColorMap.RGB2Color (Color: TGIFColor): TColor:;
begin

Result := (Color.Blue SHL 16) OR (Color.Green SHL 8) OR Color.Red;
end;

//: Saves the color map to a stream.
procedure TGIFColorMap.SaveToStream(Stream: TStream);
var

Dummies : integer;

Dummy : TGIFColor;
begin

if (FCount = 0) then

exit;

Stream.WriteBuffer (FColorMap”, FCount*sizeof(TGIFCclor));

Dummies := (1 SHL BitsPerPixel)-FCount;

Dummy.Red := 0Q;

Dummy.Green := 0;

Dummy.Blue := 0;

while (Dummies > 0) do



begin
Stream.WriteBuffer (Dummy, sizeof(TGIFColor)):;
dec (Dummies) ;
end;
end;

//: Loads the color map from a stream.
procedure TGIFColorMap.LoadFromStream({Stream: TStream; Count: integer);
begin
Clear;
SetCapacity(Count);
ReadCheck (Stream, FColorMap”, Count*sizeof(TGIFColor));
FCount := Count;
end;

//: Returns the position of a color in the color map.
function TGIFColorMap.IndexOf (Color: TColor): integer;

var
RGB : TGIFColor;
begin
RGB := Color2RGB(Color);
if (FOptimized) then
begin
// Optimized palette has most frequently occuring entries first
Result := 0;

// Reverse search to (hopefully) check latest colors first
while (Result < FCount) do
with (FColorMap”[Result]) do
begin
if (RGB.Red = Red) and (RGB.Green = Green) and (RGB.Blue = Blue) then
exit;
Inc(Result);
end;
Result
end else
begin
Result := FCount-1;
// Reverse search to (hopefully) check latest colors first
while (Result >= 0) do
with (FColorMap”[Result]) do

-1;

begin
if (RGB.Red = Red) and (RGB.Green = Green) and (RGB.Blue = Blue) then
exit;
Dec(Result};
end;
end;
end;

procedure TGIFColorMap.SetCapacity(Size: integer);

begin
if (Size >= FCapacity) then
begin
if (Size <= InitColorMapSize) then
FCapacity := InitColorMapSize
else
FCapacity := (Size + DeltaColorMapSize - 1) DIV DeltaColorMapSize * DeltaColorMapSize;
if (FCapacity > GIfFMaxColors) then
FCapacity := GIFMaxColors;
ReallocMem (FColorMap, FCapacity * sizeof(TGIFColor));
end;
end;

//: Imports a Windows palette into the color map.
procedure TGIFColorMap.ImportPalette(Palette: HPalette);

type
PalArray = array[byte] of TPaletteEntry:
var
Pal : PalArray;
NewCount : integer;
i : integer;
begin
Clear;
NewCount := GetPaletteEntries(Palette, 0, 256, pal);
if (NewCount = 0) then
exit;

SetCapacity (NewCount) ;
for i := 0 to NewCount-1 do



with FColorMap[i], Pall[i] do

begin
Red := peRed;
Green := peGreen;
Blue := peBlue;
end;
FCount := NewCount;
Changed;
end;

//: Imports a color map structure into the color map.

procedure TGIFColorMap.ImportColorMap (Map: TColorMap; Count:

begin
Clear;
if (Count = 0)
exit;
SetCapacity(Count) ;
FCount := Count;

then

System.Move (Map, FColorMap”, FCount * sizecf(TGIFColor}):

Changed;
end;

Imports a Windows palette structure into the color map.

S/

procedure TGIFColorMap.ImportColorTable(Pal: pointer; Count:

var
i . : integer;
begin
Clear;
if (Count = 0)
exit;
SetCapacity(Count);

then

for i := 0 to Count-1 do
with FColorMap([i], PRGBQuadArray(Pal)[i] do
begin
Red := rgbRed;
Green := rgbGreen;
Blue := rgbBlue;
end;
FCount := Count;
Changed;
end;
//: Imports the color table of a DIB into the color map.
procedure TGIFColorMap.ImportDIBColors (Handle: HDC);
var
Pal Pointer;
NewCount integer;
begin
Clear;
GetMem(Pal, sizeof (TRGBQuad) * 256);
try
NewCount := GetDIBColorTable(Handle, 0, 256, Pal™);
ImportColorTable (Pal, NewCount);
finally
FreeMem(Pal);
end;
Changed;
end;
//: Creates a Windows palette from the color map.
function TGIFColorMap.ExportPalette: HPalette;
var
Pal TMaxLogPalette;
i Integer;
begin
if (Count = 0) then
begin
Result := 0;
exit;
end;
Pal.palVersion := $300;
Pal.palNumEntries := Count;

0 to Count-1 do
Pal.palPalEntry([i] do

for 1 :=
with FColorMap(il],
begin

integer);

integer);



peRed := Red;

peGreen := Green;
peBlue := Blue;
peFlags := PC _NOCOLLAPSE; { TODO -oanme -clmprovement
correct value to use. }
end;
Result := CreatePalette(PLogPalette(@Pal)");

end;

//: Adds a color to the color map.
function TGIFColorMap.Add(Color: TColor): integer;
begin
if (FCount >= GIFMaxColors)} then
// Color map full
Error (sTooManyColors) ;

Result := FCount;
if (Result >= FCapacity) then
SetCapacity(FCount+l);

FColorMap” [FCount] := Color2RGB(Color);
inc (FCount);
FOptimized := False;
Changed;
end;

function TGIFColorMap.AddUnigque (Color: TColor): integer;

begin
// Look up color before add (same as IndexOf)
Result := IndexOf(Color);

if (Result >= 0) then
// Color already in map
exit;

Result := Add(Color);
end;

//: Removes a color from the color map.
procedure TGIFColorMap.Delete(Index: integer);
begin
if (Index < 0) or (Index >= FCount) then
// Color index out of range
Error (sBadColorIndex) ;
dec (FCount);
if (Index < FCount) then

System.Move (FColorMap” [Index + 1], FColorMap”[Index], (FCount
FOptimized := False;
Changed;

end;

function TGIFColorMap.GetColor(Index: integer): TColor;

begin

if (Index < 0) or (Index >= FCount) then

begin
// Color index out of range
Warning(gsWarning, sBadColorIndex);
// Raise an exception 1f the color map is empty
if (FCount = 0) then

Error (sEmptyColorMap) ;

// Default to color index 0

Index := 0;
end;
Result := RGB2Color (FColorMap”[Index]);
end;
procedure TGIFColorMap.SetColor(Index: integer; Value:
begin

if (Index < 0) or (Index >= FCount) then
// Color index out of range
Error (sBadColorIndex) ;
FColorMap” [Index] := Color2RGB(Value);
Changed;
end;

function TGIFColorMap.DoOptimize: boolean;

var
Usage : TColormapHistogram;
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ReverseMap : TColormapReverse;

i : integer;
LastFound : boolean;
NewCount : integer;
T : TUsageCount;
Pivot : integer;

procedure QuickSort(iLo, iHi: Integer);
var
Lo, Hi: Integer;
begin
repeat
Lo := 1iLo;
Hi := iHi;
Pivot := Usage{(iLo + iHi) SHR 1].Count;
repeat
while (Usage([Lo].Count - Pivot > 0) do inc(Lo);
while (Usage[Hi].Count - Pivot < 0) do dec(Hi);
if (Lo <= Hi) then
begin
T := Usage(Lo
Usage[Lo] :=
Usage (Hi] :=
inc(Lo);
dec (Hi);
end;
until (Lo > Hi);
if (ilo < Hi) then
QuickSort (iLo, Hi);
iLo := Lo;
until (Lo >= 1iHi);
end;

1:
Usage([Hi];
T

’

begin
if (FCount <= 1) then
begin
Result := False;
exit;
end;

FOptimized := True;
Result := True;

BuildHistogram(Usage) ;

(*
** Sort according to usage count
*)

QuickSort (0, FCount-1);

(*
** Test for table already sorted
*)

for i := 0 to FCount-1 do

if (Usage(i].Index <> 1) then
break;

if (i = FCount) then
exit;

(*

** Build old to new map

*)

for 1 := 0 to FCount-1 do
ReverseMap(Usage[i].Index] := i;

MapImages (ReverseMap) ;

(*

** Reorder colormap
*)

LastFound := False;
NewCount := FCount;

Move (FColorMap”, TempMap, FCount * sizeof(TGIFColor)):;
for 1 := 0 to FCount-1 do

begin
©OAY ~rMan” fReverseMaon(il]l := TemcMaoli];



// Find last used color index

if (Usage[i].Count = 0) and not(LastFound) then

begin
LastFound := True;
NewCount := 1i;
end;
end;
FCount := NewCount;
Changed;
end;

function TGIFColorMap.GetBitsPerPixel: integer;
begin

Result := Colors2bop(FCount);
end;

//: Copies one color map to another.

procedure TGIFColorMap.Assign(Source: TPersistent);

begin

if (Source is TGIFColorMap) then

begin
Clear;
FCapacity := TGIFColqrMap(Source) .FCapacity;
FCount := TGIFColorMap (Source) .FCount;
FOptimized := TGIFColorMap (Source).FOptimized;
FColorMap := AllocMem(FCapacity * sizeof (TGIFColor)):;
System.Move (TGIFColorMap (Scurce) .FColorMap”,
Changed;

end else

inherited Assign{Source);
end;

FColorMap”©,

FCount

*

sizeof (TGIFColor));



