ISO/IEC 19794-5:2005-06 (E)

Information technology - Biometric data interchange formats - Part 5: Face image

data

Contents Page
o =T o viii
0o Yo 11T 3 T o P ix
1 S o o o - 1
2 L0 oY 1T 1= o 1 N 2
3 NOIrmMative refEreNCEeS ...t ses e s ss e e e e s s e s mmn e e e e e e s e s s s nmnn e e e e eesssnnnnnnnns 2
4 Terms and definitioNs ..o e 3
5 The Face Image Record Format .............oeeeeeees s snsnns 6
5.1 (0 1Y =Y = 6
5.2 [ F= 1= 00T )= 1 oo 1= S 9
5.21 L= 0] o 1= T T 9
5.2.2 NUMEIIC VAIUES ...t r e s m e e e e e e mmme e e e e e e e n e me e e e e e e s s n s mnmnnnes 9
5.2.3 Conversion t0 INTEGEr ... ————————— 9
5.2.4 Unspecified field ValUe ......... . 9
5.2.5 UNKNOWN Field VAIUE ...ccooeeieceeinn e e r s sssme s e s s s s s s snm e e e s e s s s sammn e e e e ee s e amnmn e e e e nesnnnsnnnns 9
5.3 The CBEFF HEAET ... cecctire s sscens e s s s s s ssms s e e s s e s s s smn e e e e e s s e mmnn e e e e e s e s anmmnneneeennan 9
5.4 The Facial Record Header ........... i s 10
5.4.1 Format Identifier ... 10
5.4.2 Version NUMDET ... e s e 10
5.4.3 Length of RECOIA ......coiciiiiii e e e 10
5.44 Number of Facial Images ... e 10
5.5 The Facial Information BIOCK ... s s 10
5.5.1 Facial Record Data Length ... 1
5.5.2 Number of Feature POINtS ... s 1
5.5.3 = 0 Lo (= 1
5.5.4 Y= O o o 1 U 11
5.5.5 o F= 11 g0 o 1 PSP 12
5.5.6 0 o =T o Y1 = L= 12
5.5.7 ) ] === T o PSP 13
5.5.8 o XT3 3 ' | S 13
5.5.9 Pose ANgle UNCErtainty .........cccccciiiiicccisscminniiissssssssnesen s sssssssssms s e s s ssssssssssmsssssssssnssssnnmsssssnssnssnnnns 15
5.6 The Landmark Point BIOCK ... ssssssmers s sssmme s e s s s ssmn e s s e s s s ssmmseesnsns 15
5.6.1 Landmark Point TYPEe ......ccoiiimiiiiiiiieis i s s s s s s s s 16
5.6.2 Landmark POint Code ... s s re s s s s sms s s s s mmn s e e e e s s e s smmn s e e s s mmnns 16
5.6.3 MPEGA4 Feature POINtS ... s mmn e s mme s 16
5.6.4 Eye and nostril Landmark Points ..........cccociimimi s 17
5.6.5 Anthropometric Landmarks ... s s s s s s s s s s s s s s s s s s sn s snnnnn 18
5.6.6 Anthropometric 3D 1andmark ... s 21
5.6.7 A 0 oY o o [1 4 - | (- SR 21
5.7 The Image INformation BIOCK .........ccciiiiiiicciicrire s ccsmsrrr e ss s s e s e s s sssse e e e e s s snmn e e e snnnnn 22
5.71 = Lo =3 [ 0 = T L= TR0 T TSP 22
5.7.2 g0 F=Te =30 B = TR 0 - SR 23
5.7.3 LT T Lo ST 23
5.7.4 1= T | 4 SRR 23
5.7.5 4= Yo T 0 o Lo T g Y- o - 23
5.7.6 ST 0T T T o= N/ o T 23



5.7.7
5.7.8
5.8
5.8.1
5.9
5.9.1
5.9.2
5.9.3
5.9.4
5.9.5
5.9.6
5.9.7
5.9.8
5.9.9
5.9.10
5.9.11
5.9.12
5.9.13
5.9.14
5.10
5.10.1
5.10.2
5.10.3
5.10.4
5.10.5
5.10.6
5.10.7
5.10.8

6.1
6.2
6.3
6.4
6.4.1
6.4.2
6.4.3

7.1
7.2
7.21
7.2.2
7.2.3
7.24
7.2.5
7.2.6
7.2.7
7.2.8
7.29
7.2.10
7.211
7.212
7.3
7.31
7.3.2
7.3.3
7.3.4
7.3.5
7.3.6
7.4
7.41

D LT I T 24
L LT 1 24
The Image Data BIOCK ... s s 24
D T 1= =] 1 o - 24
The 3D INformation BIOCK .........ccoiieeiiiinieierrscere s rssse e ssssn e sess e e s s e e s e e ee s me e e e s me e e s sneenanan 24
Length of 3D Data Representation ..........ccccoeiiiicccimiiiiiiisccccecr e s ssnn e e s s e 25
02T Lo [0 F-1 (=353 01 1 4 0 Y o1 25
Texture Projection MatriX ..........cccccccciiiiiiicccisecese s ssssssssssse s e s s s s s ssssss s s s s e s s s sssmme e e s sessssamsnnnensses 27
ScaleX, ScaleY, ScaleZ, OffsetX, OffsetY, OffsetZ ........ s 27
3D Representation TYPE ... s 28
3D Supplemental Data ..........cccceiiimiiii i ——————————————— 28
BT BT o TE T o= 8 o - 28
BT N Lo o= T - N 29
3D to 2D Image Temporal SYNChroniCity .........ccccececirrrrssirrnsssreresssereres e se e e neenens 29
3D to 2D Texture Temporal SYNCAroNiCity .........cccccrireeserircssrrrrssre e s e s sssr e s e e s e ennns 29
BT I Yoo T8 =71 e o 0 I 5 =R, 30
2D Texture AcqUISItion TiMe ..o s e e s s amn e e e e e s s s smnnn e e nenan 30
QI TN T o TR0 N o1 S 30
Texture Map SPECIIUM ..o e s s n e e ee s s smnn e e e e e ee s s s nnmn e e e e eessnsannnnnnnsnan 31
The 3D Data BIOCK ... e s s s amn e e e e s s mn e e e s e smmmn e e e nnnas 31
Range Image Bit Depth ... ———— 31
= T T L= 1T T = 32
3D Point Map Width and Height ..o 32
BT 0N o 1 4T 1 = T oL 32
BT = G I T |- 32
Triangle Data ... e 33
oYl | - T o 33
=4 0T = T 33
The Basic FAce IMAage TYPE ...cocccccicecriiriiiiicccsssmere s s sssssssssmsse s e s ssssssssmms s e s s sssssssssnmssssssessnsssssnnsessas 34
Inheritance requirements for the Basic Face Image TYpPe .....ccccvccccicemrrinrinscccsssseeesssssssssssnnnes 34
Image data encoding requirements for the Basic Face Image Type ......c.ccccvcvvmriiiiinnniicnnn, 34
Image data compression requirements for the Basic Face Image Type .......ccccoevivimnriiinnnan 34
Format requirements for the Basic Face Image Type .......ccccoimmiiniimnninnnnnsss e 34
= Lo =TI 1= T = 34
Facial INformation ... 34
IMage INFOrMaAtioN ... e 34
The Frontal Face IMage TYPe ... s 34
Inheritance requirements for the Frontal Face Image Type ......ccccccvcmmrmmiiisccccssneeesnsesssssssnnnes 34
Scene requirements for the Frontal Image TYpe ......ccccccmrrriiiicccssscerens s ssssssese s e sssnseseeees 35
0] o o Y- S 35
o Y= 35
T o] =T 1= T 35
Assistance in positioning the face ... ———— 36
15 4 Lo T U] o 1= 36
3= Lo o 0T Ty T L 36
Subject and scene lighting ... —————————— 36
57 F= T Lo XNV Z= R oAV =Y o T30 - T 36
Shadows iN €YE SOCKELS .......ccccciiiriieirirrsserrrrrrsre e rsssre e rs s nr s es e e s s ssn s ee s s e e e e s nn e e ensnnenssnnnenanen 36
o =3 Yo £ 36
Y=Y s | = EoT - - Y 36
Yo o =1 o] 3 =S 36
Photographic Requirements for the Frontal Image Type .......ccccoiniiimniniinnccnneen e 37
T Yo T 37
NO OVEr OF UNAEr EXPOSUIE ....coviiiieiriiiimrrsissmne s isssss s ssss s sss s s s sane s san e s s sam e e s s samn e e s amn e e n s nnn s 37
Focus and depth of field ... e e 37
0T T T LT = 1IN oo Lo T U 37
Colour or greyscale enhancement ..o 37
Radial distortion of the cCamera lens ..........ccocoiirceiriccccer e e 37
Digital requirements for the Frontal Image Type ......cccciirocimiiiccemrrrcce e 37
L T=T oY 4T S 37



7.4.2
7.4.3
7.5

7.51
7.5.2

8.1
8.2
8.3
8.3.1
8.3.2
8.3.3
8.34
8.3.5
8.3.6
8.4
8.4.1
8.5
8.5.1
8.5.2

9.1

9.2

9.21
9.2.2
9.2.3
9.24
9.2.5

9.3.1
9.3.2

10.
10.1
10.2
10.2.1
10.2.2
10.3
10.3.1
10.3.2

11
1.1
11.2
11.3
11.4
11.5
11.5.1
11.5.2
11.5.3
11.6
11.7

12

121
12.2
12.3
12.4
12.5

ColoUr Profile ... s e nmn e e e e nnns 38
Video interlacing ..o —— 38
Format requirements for the Frontal Image TYPe ......ccccerceemrrrccemnrrcre e e 38
] =Ty =T LoT= N =T [T =T 4 0T o1 38
IMmage INFOrmMation ... e e e e s 38
The Full Frontal IMage TYPE ...cccccccccririiiiiccsssmrieesssssssssssmsssesssssssssssmssssssssssssssssssnssssssasssssnmessssnnnns 39
Inheritance requirements for the Full Frontal Face Image Type .....ccccoiivicccieecenennnnsscccsnceenns 39
Scene requirements for the Full Frontal Face Image Type .......ccccociiinimmnnnnisnnsens e 39
Photographic requirements for the Full Frontal Face Image Type ........ccccooiiiimninninnnncinennnns 39
L e Yo 11 T o) 39
Horizontally centred face ... ———— 40
Vertical position of the face ... 40
Width of head ... ——————— 40
[IRT=Y g e | T o 1= - T 40
Summary of photographic reqUIrements ..........ccccocecerrreeierrrcsre s eeas 40
Digital requirements for the Full Frontal Face Image Type .......cccovvmmmrrrniiccccnmcennes s ssscssneeens 41
RESOIULION ..ottt ————— 4
Format requirements for the Full Frontal Image TYPe .....cccccoiiiicccicemmmeniis s cssceees e sssssssssnnenes 41
Inheritance requUIremMENts ... ———————— 41
Image INformation ... ————————————— 41
The Token Face IMage TYPE ....ccciiciiiiniiiinineir s s s s ans s s sans s ans 41
Inheritance requirements for Token Face Image Type .......cccovimmiiiimnninisnneseese e 41
Digital requirements for the Token Face Image Type .......ccccoiimminnimnnnnsness e 42
INErOdUCHION ... e 42
Y= o T X7 T § 42
Token image geometric fOrmat .........cccoocociiiiiceciiiiccerr e e 42
Minimum width TOKEN IMAQJE ......coiiiiceciiiri s ssser e s ssne e e e e s s s mmn e e e e e e e nnnns 43
o [ 113 V' PSSP 43
Format requirements for the Token Face Image TYPe ....cccccceriiiiccccecmrneninissscssscseneessssssssssnnenes 43
Inheritance requUIreMENts ... —————————— 43
Image INformation ... ——————————————— 43
The Basic 3D IMAge TYPE ...ccorcverriiiiieiriiiisrssisisss s ssssss s ssssss s s ssssss s s sass s s ssss s s sssssss s sssns s s snsans 43
Inheritance Requirements for the Basic 3D Image TYpe ......ccccvcmiinimnnnniesnnnsessese e 43
The Basic 3D Image Type using the 3D Point Map representation ...........cccccciiiiiiiiieennennnn. 44
Coordinate SYSteM TYPE .....cccceriiceeirrrccrr e e e e s s e e e s ssmr s smn e s smn e e s smm e e e s mme e e s name e e e nnnn s 44
ScaleX, ScaleY and SCaleZ ...........cceeeeiiiiiiiiiie e a——_. 44
The Basic 3D Image Type using the 3D Vertex representation ...........ccccoecvrmrriiiicccsecennnennnn. 44
Coordinate SYStemM TYPE ...cccccccccrririiiiisrcsseerrr s rrsssssssse s e s s sss s s s s sssms e e r s e ss s s s sannn e e e e s sasssssnnnnessssanssnnnns 44
ScaleX, ScaleY and ScCaleZ ...........cceeeuiiiiiiiiiie e rn—_. 44
The Full Frontal 3D IMage TYPEe ....cccceiiriiirriiiiirr s isssss s sssssss s s s s ssssss s s sssssss s sssassssans 44
Inheritance reqUIreMENts ... ——————— 44
Coordinate SyStem TYPE ....occcceiiiiiiriiir s ———— 44
Pose of the 3D representation ... s 44
Calibration Texture Projection ACCUracCy .........cccccmriniimmminnimsnnesn s s s ssnes 45
Requirements on Full Frontal 3D Image Types using the Range Image Representation .....45
ScaleX, ScaleY and ScCaleZ ..........ccceeeiiiiiiiiiie e aan—_. 45
L= oI 0 o Y- o Vo - 45
Non-valid points in 3D data ImMage ........cccccoiiiiicccisemrirr e ssss e s sme e e e e e s annns 45
Requirements on Full Frontal 3D Image Types using the 3D Point Map Representation ....46
Requirements on Full Frontal 3D Image Types using the 3D Vertex Representation .......... 46
The Token Frontal 3D IMage TYPE ......coiiiieiiiiiieirineir s s ss s s ssss s s ssssesaas 46
7= T - 46
Inheritance reqUIreMEeNts ... e s 46

Requirements on Token Frontal 3D Image Types using the Range Image Representation 47
Requirements on Token Frontal 3D Image Types using the 3D Point Map Representation 47
Requirements on Token Frontal 3D Image Types using the Vertex Representation ............ 47



=70 o [To o =T ] 1 3T/, 48

Annex A

A1
A1.1
A1.2
A2
A.21
A.2.2
A.2.3
A.24
A.2.5
A.2.5.1
A.2.5.2
A.2.5.3
A.2.54
A.2.6
A.2.7
A.2.8
A.2.9
A3
A.3.1
A3.1.1
A.3.2
A3.2.1
A3.2.2
A3.2.3
A3.24
A3.3
A.3.31
A.3.3.2
A.3.4
A3.4.1
A.3.4.2
A4
A.4A1
A.4.2
A.4.3
A4.4
A4.41
A.4.4.2

A.4.5
A.4.5.1
A.4.6
A.5
A.5.1
A.5.2
A.5.21
A.5.2.2
A5.2.3
A5.24
A.5.2.5
A.5.3
A.5.4
A.6

A.6.1
A.6.2
A7

A.7A1

-4-

........................................................................................................................................................ 49
Best practices for Basic FAce IMages .........ccccvvcceiiriiccmerrncsee s s s s see e seme e 49
e 0] o T Y- S 49
Feature Point determination ............ccccmiimiiii e ——— 49
Best practices for Frontal IMages ... scccsece s sssss e ssns e s e e s s nmnes 49
T Yo T 49
o Y= 49
T o] =TT T 49
Assistance in positioning the face ... ————— 49
BacCKgroUNd .......coo i 50
Background segmentation ... 50
Background ShadOWS ... 50
[SF=Ted 1 €e Lo TUTq T Lo T o4 3 T/ 50
Background eXamples ........ccccccccimiiiiiiiissmenneisisssssssssse e s s s sssssssne e e ee s s s snm s e e e e eeaan s s s nnmnenesannnnnnnnes 50
Focus and depth of field ... e nme e e s e nnmnnes 50
NO UNNALUIAl COIOUN ...t e 50
{001 [ YU ] g o= 111 ¢ - 1T o R 50
Radial distortion of the camera lens ... s 50
Best practices for Full Frontal Images ........cccocvviiiiniininnesn e 51
Digital attributes of Full Frontal Images .........cccocciiniimminiinrr s 51
Photo reSOIULION ... s e e s mn e e e s s e 51
Best practices for use of Full Frontal Images on Travel Documents ........c.cccoccniiiinnininennn 51
Width to height ratio of the image ... e 51
Head size relative to the image Size ... —— 51
Summary of best practice photographic recommendations .........cccceeocirirrccrrercceereseseeennns 51
Sample images and sample photograph taking guidelines for travel documents ............... 53
Full Frontal Image COmMPreSSioN ... s s ssssssssssssssssssssssssssssnsns 56
Compression - N0 region of iNterest ... e 56
Recommendations for maximum compression and file sizes for JPEG and JPEG2000 ..... 57
Full Frontal Image compression using region of interest .........ccccccvciiniiinciccienncee 57
D 1T o =17 o T o 57
Inner and outer regions, Full IMage ........ccccvcmiiininrr e 58
Best practices for TOken IMages ..o 58
BT G T =T T=E= 2 =T 58
Creation of @ TOKEN IMAQJE ......ccooiiceirireereirrcr e e rsssmr s s e e s sssssr e e s s s e e s s s sne s s same e s ensme e e snsmnessnsanes 59
Best practices for digital attributes of Token Images .........ccccocoemricceernccccen e 59
Token IMage COMPIrESSION ......ccccccceriririiiiicsisserrer s e ssssssssssner e e e ssssssssssms e s e e eessssssssnmeneseessssssssnnnnnsnn 60
Compression - N0 region of iNterest ... e 60
Recommendations for maximum compression and file sizes for JPEG and JPEG2000
o120 4T 13T Vo =N 61
Token Image compression using region of interest ..........cccccciiniiiinni e, 61
D 1T o -1 oY o 61
Inner and outer regions for the Token Image for the purpose of compression ................... 62
Experimental study on the enrolment of full frontal images for travel documents .............. 62
Software and data used for the analysis ........cccccvvciiinis i —— 62
EXperimental reSUItS ... s s 63
Inter-eye diStanCe ... ————— 63
Relative horizontal position of the face ... 64
Relative vertical position of the face ... 64
Head Image Width Ratio ........cccccimiiiiiiiiiiie s sme e s nmn e s e mmmnnes 65
Head Image Height Ratio ..........ccccmiiiiiiiicn e 66
Error DISCUSSION ......cciiiiiiiiiicciiirir s ssssssne s s s ss s smmns e e s s s sa s ssms e e s e e sa s smmnn e e e e e s sas s aneneeesansssnnnnnns 67
1 4] 4 T 67
Study on the effects of inter-eye distance and roll on biometric comparison performance
........................................................................................................................................................ 68
Inter-eye diStancCe ... ————————— 68
o= 69
Best Practices for the Full Frontal 3D Image TYPe .....ccccceccerrrrreerrrrsseerssssmresssssmee s s s smseessssnnens 70
Best Practices for the 2D part of the Full Frontal 3D Image Type .....cccccccccmrrrceerrsscnerrsseneens 70



A.7.2
A.7.3
A.7.4
A.7.5
A.7.6
A.7.6.1
A.7.6.2
A.7.7

AT7.71
A.7.7.2
A.7.8
A.7.8.1
A.8
A.8.1
A.8.2
A.8.3
A.8.4
A.8.5
A.8.6

A.8.7

A.8.8
A9

Annex B

B.1

B.2

B.2.1
B.2.2
B.2.3
B.2.4
B.3

B.3.1
B.3.2
B.3.3
B.3.4
B.4

B.4.1
B.4.2
B.4.3
B.4.4
B.4.5
B.4.6
B.5

B.6

B.6.1
B.6.2
B.6.3
B.6.4
B.6.5
B.7

B.7.1
B.8

B.8.1
B.8.2
B.8.3

Compatibility considerations ..........ccccecciiniii i ————————— 70
Pose of the 3D representation ... s 70
3D to 2D Image Temporal SYNChroNiCity .........cccvceecierircsserirssee s e s smr e enens Al
80T 0 I X e o T8 1= 4o o T I 5 =P 71
Best Practices for Full Frontal 3D Image Types using the Range Image Representation ...71
ScaleX, ScaleY and ScCaleZ ...........cceeeeiiiiiiiiiiei e an—_. 71
Non-valid points in Range IMage ... esssssssn s 7
Best Practices for the Full Frontal 3D Image Types using the 3D Point Map

RePresentation ... ———— 7
3D Point Map Width and Height ... 7
= o= o 03 = -V 7
Best Practices for Full Frontal 3D Image Types using the 3D Vertex Representation ......... 4l
= o= o0 XY = - T - &l
Best Practices for Token Frontal 3D IMages .......cccccecerirrecerrrrsserrsssmrerssssmee s ssssmse s s s ssmeesssssmens 72
Best Practices for the 2D part of the Token Frontal 3D Image ........ccccveeecerirccemnsscscenesscceenns 72
Compatibility considerations ... e s 72
Pose of the 3D representation ...........ccccccciiiiiiiccciseimrirr e see e e nnnns 72
3D to 2D Image Temporal SYyNChroNiCity .......ccccccccvemmmmiiiiscccseecrr s ssse e 72
3D ACQUISILION TIME ...coiiiiiiiiicccccciirr e e e s s ssm s e e s es s s s s ssme e e e e e e s s s s ssnmn e e e e e essassnnenennsnnsnnnns 72
Best Practices for Token Frontal 3D Image Types using the Range Image Representation
......................................................................................................................................................... 72
Best Practices for Token Frontal 3D Image Types using the 3D Point Map Image
REPresentation ... e 72
Best Practices for Token Frontal 3D Image Types using the Vertex Representation ........... 72
Summary of mandatory and best practices for the 3D Image Types .......ccccoceeeiiimrririiiiccnees 72
......................................................................................................................................................... 75
85T o o o - S 75
Photography recommendations ... ss s s s s ssssssssssssssssssnes 75
7= =T - | 75
Recommendations for a photo studio or store .........cccciiiiiiircicc e —— 75
Recommendations for photo booths ... ————— 79
Recommendations for a registration office environment ..o, 83
Guidelines for Printing ......cccccciiiiiii e ————————————— 84
7= T - 84
Spatial and tonal resolution trade-offs .........ccccciiiiicicirci e ——— 85
Recommended printing quality ... ——— 85
Use of @ photo template ... sssr e smn e e s e s s e mmn e e e e s s mmnns 86
L €TUTTe [ [T T=T30 ] =T o= 1T 1 Vo R O 86
=Y =T - | 86
Sampling frequency and quantization levels ... 87
Spatial resolution ... —————————————— 87
L0 101§ 01U LT o] [T T =] o - T 87
8T 10 ] - 1o S 87
L4 Yo T oo Ty 0T o =T =T= Lo 87
Face image quality assessment SOftWare ..........cccccviimmiiin s 87
Tables of the recommendations ... e 89
=Y =T - | 89
RS T2 cY Q=TT ] ' SR 89
L 0703 de T T = T o 0 1 4V 91
0N =1 gl o1 g TeT e T | =T o 11 4 Ve PSS 91
[ aTeT deTe 1= T o] 0T [oe 11 - 11 4T/ SR 92
Experimental data ... ———— 93
Experimental results of face recognition in a photo studio and photo booth ....................... 93
Photographic eXamples ... 94
7= T - 94
Photographic examples at a photo studio ... 94
Photographic examples at a photo booth ... 99
....................................................................................................................................................... 104



		2026-04-19T16:55:54+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




