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NAME
ppm - portable pixmap file format

DESCRIPTION
The portable pixmap format is a lowest common denominator

color image file format. The definition is as follows:

- A "magic number" for identifying the file type. A ppm

file’s magic number is the two characters "P3".

Whitespace (blanks, TABs, CRs, LFs).

A width, formatted as ASCII characters in decimal.

Whitespace.



A height, again in ASCII decimal.

- Whitespace.

- The maximum color-component value, again in ASCII deci-

mal.

- Whitespace.

- Width * height pixels, each three ASCII decimal values
between O and the specified maximum value, starting at
the top-left corner of the pixmap, proceeding in normal
English reading order. The three values for each pixel
represent red, green, and blue, respectively; a value of
0 means that color is off, and the maximum value means

that color is maxxed out.

- Characters from a "#" to the next end-of-line are

ignored (comments) .

- No line should be longer than 70 characters.

Here is an example of a small pixmap in this format:
P3

# feep.ppm

4 4

15

0 0 O 0 0 O 0 0 15 0 15
0 0 O 015 7 0 0 0 0 O
0 0 O 0 015 7 0 0 O
15 0 15 0 0 0 0 O 0 0 O

Programs that read this format should be as lenient as
possible, accepting anything that looks remotely 1like a
pixmap.

There 1is also a variant on the format, available by set-
ting the RAWBITS option at compile time. This variant is

different in the following ways:

- The "magic number" is "P6" instead of "P3".



- The pixel values are stored as plain bytes, instead of
ASCII decimal.

- Whitespace is not allowed in the pixels area, and only a
single character of whitespace (typically a newline) is

allowed after the maxval.

- The files are smaller and many times faster to read and

write.

Note that +this raw format can only be used for maxvals
less than or equal to 255. If you use the ppm library and
try to write a file with a larger maxval, it will automat-
ically fall back on the slower but more general plain for-

mat.
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#VRML V1.0 ascii

Material{
diffuseColor 1.0 1.0 0.0
}

Coordinate3{
point [
0.0 1 2.0,
2.0 0. 3.0,
2.0 2.0 2.0,
1.5 6 0.5,
1.0 0 0.0
]
}
IndexedFaceSet{
coordIndex[
1, 2, 4, -1,
0, 2, 3, -1,
0, 4, 2, -1
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3T, RO E O EMNER EOY OFEICRkRADE WIRBFEHIC OV TIE 3 EB LY 65
TR 7273, TIEZ oI @ &k 57 (H3EH) 2BETIUI LD THA I, K
PHRDFFE & R e DRR» S CNERETL2OMY = —FT 4 VT TH D,

INEATD OITIE, HIRORHE L Wtk oo KEHCBT 5 @, ZhICRETT )L
(KR) MEEICR L, KHETIIARIIEHTH L L RNETHDOT, BREETIITON
TIEERL 220,



8.1 NERETI

FIFITIE, KBIL TREATHMRE JEENRH 5.,

SEATHHRE KRG D & 572 b 0T, MRIEICAEL 72 80Re T2 b T&E 5, ST
WG AL, HRAME DRSS DBMBETIVE L TRHETH S,

— . BMRFRIEH 52— S BFE SN, ZOME L YKL OFEENIA S STk & <
BT L, BAROEE. HNROL L DR % I, WKOH H—HICHRET 50 S
&I, TILRNRE OWEE AT DL, I, x & OBENH 5, FOCREIRRTIVE,
KT D & D IR NNV D & D RENFREZRET 22 L bAEETH 5,

DhEoZ s, REETIELATO 5 b —FfEU EONRIFEAZFHT5Z &,

1. SEATHIR

o L 2R

o HDHREI 0.0 < 1.0ICIEH ML SN (R,G,B) TRELT S
2. R

o Iy xx 7 CIHET 2D GHELTL LHRETVEZHANTY L)
o FOGIROBIEMEIC BT, HDRSIE 0.0 < 1.0IKIER{tEh 7 (R,GB) T
KI5

7210, REAFZEGRICHET L2 LI —RICZTOETIABRETH 2 DT, LR
EEBRICEKRT D2 IFBL V., ZOLIREAIT. Y =—T 4 V7B LOYRET NV
CHNCRAFTOETINEHBL THELGEMNSZ,

8.2 &

DT RIVE —YUR ORI ERET 5 & BRI/ G/ EE (0F%on) MFRIFHIE
Z 5, KELABETIE., 209 bR OWTEZL TN,

HUE. YR TRIAC T 53580, IRR S & Sl o “FETET MMETE S
LEZLNTWS, Ihe O RFETIVE NS,

8.2.1 HiER &

PEHCRS & 1. SR RR OBHIESE D FIC A VAR, T2 5 DR E R EL 72
H L HORED SN > T RORRFEETIMMEL b D TH L. 50 A
MiCHME [ 2L, MEKOBRERY MVE 7 LT85, 72770 X7 NVFLTHEMRY b
V&9 5, Lambert DREIEANC LV, FRAEHN e NDORFHDRE I, 1%

Iy = —(i-i)kql; (15)

=M OWMIAMEE VTR 5 LUk 5h 5



X 6: HRECSSS

THETE S, kg BRI (VRML:diffuseColor) © 0 < kg < 1 %7z T4
BEETH D, ¥z, —(1-7) 137 L ADRTAEORETH Y, —(1-7) BIEHETR
£ SRFHERVE T2, 20 LB o, Tabb, BEEEATE D
HApo R TORULE 05, ZTHIFRHIMAPAREREICHERMERNE ShTHhd,

8.2.2 SEmkgt

N, £BREIEBIEL L ZICRABINA T A NSO EZETVLL 12
DCHB. WL AL & DML L D, BRI RR WERIEC 25 <08, AR
F Tl OpenGL TEF WAL E N T 5 U B 22 i T TV & v 5. B8 71
ANDRFHOBRE [LIFRATERIHEN B,

Iy = (5-7)"ksI) (16)

-
—

®p 0y

—1

(17)

§ =

®y

ZZTC. LIEASPRORE . SlIWE D P2 SRR OBRIG R MV, (1
DS P ETOAIFHRDBEAHFINY MV, 7 13RO D BLERR 7 MV, kg 1
Yyik o S5 ST B 24280 (VRML:specularColor), m > 0 (BRI 1.0 LAE T2
LIF L AL BIRIER ) 3SE R OREE (VRML:shiness) 27359, Zh b LB R,
(5-7) WIEECR O E SIIRENI RN E TEOMRYTH 5,

—7,|

8.2.3 RN - RIERG

RIS RIS & RN C CG DRI RIE T B¢, SR TR 2 50
WIABHNE 2 ERENTH L, BFIVTERT D IIRIL AT IR BGRIL MR
FYDOHBF IS TH 503, FoMICH T OMNIFED S OO YMKRT KETL 7248 T



7. SR RO

DYRDORIANTEEL TS 2 eMEBERALNDL, IS IhEMHERFE WD, ZhE
BICETR T DRRABRAFEDRE SN T DL, IhEIFEN b AR AN 208 L
5,

T 2T ZOMAERFZIFFEITHORE I TRET 2 0N EEDE - B TH 5.
BREDEDIRE I, ZIRNTRT.

I = koI, (18)

T, LIIFBRENRE L WO, RFEETNVORHRNT A—-F L L TRET S, ¥
7z ko VIR A OBRBEEHERU I REL (VRML:ambientColor) T 0 < k, <1 TH 5,

8.2.4 REHDFLD

BSOS, SEmRST. BRI TN F N RGBMNACEEL . - HoNE1RH 5
B85 7 ORISR o L 70 5, CG THGZ/ERT 2B921E. RGB £ 8bits
DEFCERFRZEML 72k DICTHEEL 22 < UIR S 7220,

8.3 RUITUIIHWT B z—FT4

AT E TTRRRI e KFOFEET VIE, TR EO—SER/HRCL b0 TH -
7zo LLDSS ., W EOSTO/MICONT FEUORETERZITY L AR AL L D
Wb, £ ZAT, KEHED X SIC=ZReh e REL TV 256, WERORBHAIIR
VAV THDH, 22T, BIfliECOFHEET N Z ORI VGEHAL (EEROOE
PYET HMITDODNTCIRR S,



8.3.1 AVARIVINYI—F 4T

BOEHRFERT, =2 DR IVT O E—DDEIERRR 2 MV & R kL,
PREARZ BVE TV, ZOR YT VIS 2 ke T %2 BH— (—&f:Constant color)
TEBYVOSTHETH S, KFHETNVOFRICH TL 2=ZABBOHENR YT 2 i
L 2MThNe 0o T, FHHREIFIDZRSCFEL, 2V AT N =—T 4 VT TEHRSNS
CG I NEOEAERD L IITRA 5.

LHEAAEBRNIR VA NIRESEZ L DODT, ZORMHNDK L TOREREN T b VX
WATT2W (BRBREOEE) L. KIFENZ MV BAUATTIER Y (SRS E). L.,
UL TRV > O & A IHBIT NS WO T, RKAETIIERT 5.

8.3.2 JF—noO—Yx1—F445

RNUI VBT IVZTZOTOHDESE. & DIES»2PRE SEi Tl TERBL Th50
T, ZORKERLEONDICOBB I ED D L IICRABIEIDLEIL WEARH S,
hedBT L0087 —a—Y = —7F 4 7 (Gouraud Shading) TH 5.,

JFERAICIE, RROMEME () 2518 L 2dh e BV & OmEE 5 L oBEfEE FvTR
—IRBARL OB 2 fHREIL . Y S DO ISR D L DI T 2 HEETH 5,

EBEOFHBEIIIRD L D127 5, FTRIEFICBOTHOERNZ MV ERD 5, THRD
B 7 M VIE, ZOTESICEEET 2R COENERRNR 7 NVOSEE%E & 50, F ok
N7 MVEY T, THREOBEM (@) 2 KEHET VOFENPSWRET 5, WE, Bgsh
JzARYUA Y ABCIZDWTC, AB ¥ AC ko fi% P,Q. PQ Lok bi% RT3,

M5 P,Q COBEEME I(P),1(Q) X, kRTxEIN 5,

I(P) = (1—s)-I(A)+s-I(B) (19)
AP
Q) = (1—t)-I(A)+t-I(C) (21)
AQ
Ihzbeil, B ROBEMEI(R)IIKANTHESN S,
I(R) = (1—wu)-I(P)+u-1(Q) (23)
PR

B PQER—AXY U IA IR DEICT s, t ZRETNE, FRAFZFTAXT7NA Y X
LEE-—EBTHROMEZEELY = —F 4 7L T 2 ARSI 5,

8.3.3 TJAx—¥r1—F4Y

==y z—F 4 7RIV NV 2 —TF 4 IR CEEROHE MM D2 0
NS EA SO TERAR VT T I PFF LAV S N 528, RIERY
SSEHLSNC b SIS TRESE & 2 HEREDBEZ SN D




H5, TO—DMW, BR—IRKFHEONRWEEMTH L DT, LY L bEHDOERRZ Lo
MEZRMLARNZETHDL., Zhoffhkz BISL 720R 7 4+ —2 ¥ =—7F 4 7 (Phong
Shading) T¥ %,

T A=V =—TF 4 T TCER—IRFE OXNR 2 WA D DITHERAN T ML e T35,
HelIr7—a—Y -7 4 T EIRIFAKRTH 50, ZRICSBOTERARZ MV ofEhi4
TER LD, BRI ET ICED (RN LEITR L, FHRETHANT 505, K
IR 70 E IS O RITIIRE FIET 2.

84 TXARF¥IvEVY

CHNETHEH., ORI R VI T i1 0B E5EX 6Tz, LAl fihng
RSB IR SE_RICH# > T 5 & D RBIEoYRE ETIVALT 5 & EiZ. ZDOHETIE
Z OFERRF ORMOIERS IR VI V2 HETAZ IR E, TRTIHET VT —FZ K
EL MBS Tl AR MV D ET R 81T RAET 5,

ZZT, NI T IR E LA S0 VIC. ToRYT iZEE 2 )Gt
U<y T2 H5A522Ex 5, SO~y TR, 7FAF» <y T LHIND,

TEXRF Yy VT OREEIX. TAZTAXDOBETHEICTFAF v~y T 2SR
LR UIR6RNZ e THL, T0D, TXAF ¥ v T EINT 5 A€ VITIZIERE
REEMRBEREN S, T2, RUITUBRE DL IR KESTERRINEIDDBTFHITER
WEE EDEIRTIAF» <y TOMBEE T2 HEL TBPRLSTUIR SR e
W ORISR B,
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