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Person Assigned​

5 ICC MIWG​Submitter Name​
6 2017/07/24​Submission Date​

7 Correction Number CP-1736​
8 Log Summary: Add Visible Light Photography Attributes corresponding to EXIF 2.31 and TIFF/EP​
9 Name of Standard​

10 PS3.3, PS3.6, PS3.15, PS3.17​
11 Rationale for Correction:​

12 The Attributes describing the acquisition of visible light photographic images are currently lacking detail related to the characteristics​
13 and identification of the camera and lens and the parameters of the acquisition process such as sensitivity. These have been​
14 standardized by consumer and professional grade camera manufacturers and reused in many mobile phone devices in the EXIF​
15 standard, the most recent version of which is 2.31, as well as the ISO 12234-2 TIFF/EP standard.​

16 This information needs to be made available at the DICOM Attribute level so that they can be accessed and indexed in the normal​
17 manner, rather than requiring extraction from the compressed bit stream (e.g., the JPEG APP1 marker segment, which may contain​
18 TIFF-encoded EXIF data). The intent is that this mapping support the extraction of embedded EXIF information into DICOM Attributes​
19 for accessibility in DICOM-based systems. It is not intended to define a deterministic mapping supporting round trip full fidelity​
20 conversion from EXIF to DICOM and back to EXIF again.​

21 Tags that affect intended transformations, such as Orientation 274 (112.H), are not mapped, since it is expected, for example that​
22 the encoder will transpose the image if necessary into the normal viewable DICOM orientation in which the first encoded row is the​
23 top of the displayed image and the first encoded column is the left of the displayed image.​

24 The new Modules are added to the VL Photographic Image IOD.​

25 Mapping of DNG tags is outside the scope of this CP and will be handled in a Supplement about photographic raw data.​
26 Correction Wording:​
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1 Usage​Reference​Module​IE​
2 U​???​Overlay Plane​
3 U​???​ICC Profile​
4 M​???​SOP Common​
5 U​???​Common Instance Reference​

6 C.7.5 Common Equipment IE Modules​
7 C.7.5.1 General Equipment Module​

8 Table C.7-8. General Equipment Module Attributes​

9 Attribute Description​Type​Tag​Attribute Name​
10 Manufacturer of the equipment that produced the composite instances.​2​(0008,0070)​Manufacturer​
11 Institution where the equipment that produced the composite instances is located.​3​(0008,0080)​Institution Name​
12 Mailing address of the institution where the equipment that produced the​
13 composite instances is located.​

3​(0008,0081)​Institution Address​

14 User defined name identifying the machine that produced the composite​
15 instances.​

3​(0008,1010)​Station Name​

16 Department in the institution where the equipment that produced the composite​
17 instances is located.​

3​(0008,1040)​Institutional Department​
Name​

18 Manufacturer's model name of the equipment that produced the composite​
19 instances.​

3​(0008,1090)​Manufacturer's Model​
Name​

20 Manufacturer's serial number of the equipment that produced the composite​
21 instances.​

22 Note​

23 This identifier corresponds to the device that actually created the​
24 images, such as a CR plate reader or a CT console, and may not be​
25 sufficient to identify all of the equipment in the imaging chain, such as​
26 the generator or gantry or plate.​

3​(0018,1000)​Device Serial Number​

27 Manufacturer's designation of software version of the equipment that produced​
28 the composite instances. See Section C.7.5.1.1.3.​

3​(0018,1020)​Software Versions​

29 Identifier of the gantry or positioner.​3​(0018,1008)​Gantry ID​
30 Unique Device Identifier (UDI) of the entire equipment. For example, the entire​
31 CT Scanner.​

32 Note​

33 1.​ Multiple items may be present if the entire equipment has UDIs​
34 issued by different Issuing Authorities.​

35 2.​ Multiple items may be present if multiple pieces of equipment were​
36 involved in the creation of this instance, e.g., the DR plate and the​
37 DR reader.​

38 3.​ his is not intended to contain the UDIs of the components of the​
39 equipment, such as the x-ray tube of the CT scanner. Such​
40 information is stored elsewhere and accessible using the UDI of​
41 the entire equipment and a date.​

42 One or more Items are permitted in this Sequence.​

3​(0018,100A)​UDI Sequence​

43 >Include ???​

44 - Letter Ballot -​
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1 Attribute Description​Type​Tag​Attribute Name​
2 The inherent limiting resolution in mm of the acquisition equipment for high​
3 contrast objects for the data gathering and reconstruction technique chosen. If​
4 variable across the images of the series, the value at the image center.​

3​(0018,1050)​Spatial Resolution​

5 Date when the image acquisition device calibration was last changed in any​
6 way. Multiple entries may be used for additional calibrations at other times. See​
7 Section C.7.5.1.1.1 for further explanation.​

3​(0018,1200)​Date of Last Calibration​

8 Time when the image acquisition device calibration was last changed in any​
9 way. Multiple entries may be used. See Section C.7.5.1.1.1 for further​
10 explanation.​

3​(0018,1201)​Time of Last Calibration​

11 Single pixel value or one limit (inclusive) of a range of pixel values used in an​
12 image to pad to rectangular format or to signal background that may be​
13 suppressed. See Section C.7.5.1.1.2 for further explanation.​

14 Required if Pixel Padding Range Limit (0028,0121) is present and either Pixel​
15 Data (7FE0,0010) or Pixel Data Provider URL (0028,7FE0) is present. May be​
16 present otherwise only if Pixel Data (7FE0,0010) or Pixel Data Provider URL​
17 (0028,7FE0) is present.​

18 Note​

19 1.​ The Value Representation of this Attribute is determined by the​
20 value of Pixel Representation (0028,0103).​

21 2.​ This Attribute is not used in Presentation State Instances; there​
22 is no means in a Presentation State to "override" any Pixel Padding​
23 Value specified in the referenced images.​

24 3.​ This Attribute does apply to RT Dose and Segmentation instances,​
25 since they include Pixel Data.​

26 4.​ This Attribute does not apply when Float Pixel Data (7FE0,0008)​
27 or Double Float Pixel Data (7FE0,0009) are used instead of Pixel​
28 Data (7FE0,0010); Float Pixel Padding Value (0028,0122) or​
29 Double Float Pixel Padding Value (0028,0123), respectively, are​
30 used instead, and defined at the Image, not the Equipment, level.​

1C​(0028,0120)​Pixel Padding Value​

31 C.7.5.1.1 General Equipment Attribute Descriptions​
32 Note​

33 The attributes Manufacturer (0008,0070), Manufacturer's Model Name (0008,1090) and Device Serial Number (0018,1000)​
34 are intended to be a primary identification of the system that produces the data (e.g., modality or workstation application​
35 providing the content of the SOP Instance) and not the identification of the component that encodes the SOP Instance (e.g.,​
36 a commonly used DICOM encoding toolkit).​

37 C.7.5.1.1.1 Date of Last Calibration, Time of Last Calibration​

38 Date of Last Calibration (0018,1200) and Time of Last Calibration (0018,1201) are used to convey the date and time of calibration.​
39 The Attribute Date of Last Calibration (0018,1200) may be supported alone, however, Time of Last Calibration (0018,1201) Attribute​
40 has no meaning unless Attribute Date of Last Calibration (0018,1200) is also supported. The order for each Attribute shall be from​
41 the oldest date/time to the most recent date/time. When the Attributes are both supported they shall be provided as pairs.​
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1 C.7.5.1.1.2 Pixel Padding Value and Pixel Padding Range Limit​

2 C.7.5.1.1.3 Software Versions​

3 Software Versions (0018,1020) is a multi-valued attribute. For equipment that is composed of several components, it may be used​
4 to identify the name and version for each of those components. This may also include the identifier and version of libraries or config-​
5 uration files that significantly affect the production of the SOP Instance.​

6 C.7.5.2 Enhanced General Equipment Module​

7 Table C.7-8b specifies the Attributes that identify and describe the piece of equipment that produced a Series of Composite Instances.​

8 Note​

9 1.​ This table contains a subset of the attributes of General Equipment Module (Table C.7-8) but the Type Designation is​
10 changed into Type 1. Including this module in an IOD overwrites the Type Designation of the General Equipment Module.​

11 2.​ The attributes are intended to be a primary identification of the system that produces the data (e.g., modality or workstation​
12 application providing the content of the SOP Instance) and not the identification of the component that encodes the SOP​
13 Instance (e.g., a commonly used DICOM encoding toolkit).​

14 Table C.7-8b. Enhanced General Equipment Module Attributes​

15 Attribute Description​Type​Tag​Attribute Name​
16 Manufacturer of the equipment that produced the composite​
17 instances.​

1​(0008,0070)​Manufacturer​

18 Manufacturer's model name of the equipment that produced​
19 the composite instances.​

1​(0008,1090)​Manufacturer's Model Name​

20 Manufacturer's serial number of the equipment that produced​
21 the composite instances.​

1​(0018,1000)​Device Serial Number​

22 Manufacturer's designation of software version of the equipment​
23 that produced the composite instances. See Section C.7.5.1.1.3.​

1​(0018,1020)​Software Versions​

24 C.8.12 VL Modules and Functional Group Macros​
25 C.8.12.1 VL Image Module​

26 Table C.8-77 specifies the Attributes that describe a VL Image produced by Endoscopy (ES), General Microscopy (GM), Automated-​
27 Stage Microscopy (SM), External-camera Photography (XC), or other VL imaging Modalities.​

28 Table C.8-77. VL Image Module Attributes​

29 Attribute Description​Type​Tag​Attribute Name​
30 Image identification characteristics.​

31 See Section C.8.12.1.1.6 for specialization.​

1​(0008,0008)​Image Type​

32 Specifies the intended interpretation of the pixel data.​

33 See Section C.8.12.1.1.1 for specialization of this Attribute.​

1​(0028,0004)​Photometric​
34 Interpretation​

35 Number of bits allocated for each pixel sample. Each sample shall have the​
36 same number of bits allocated.​

37 See Section C.8.12.1.1.2 for specialization of this Attribute. See ???? for​
38 further explanation.​

1​(0028,0100)​Bits Allocated​

39 - Letter Ballot -​
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1 Attribute Description​Type​Tag​Attribute Name​
2 Number of bits stored for each pixel sample. Each sample shall have the​
3 same number of bits stored.​

4 See Section C.8.12.1.1.2 for specialization of this Attribute. See ???? for​
5 further explanation.​

1​(0028,0101)​Bits Stored​

6 Most significant bit for pixel sample data. Each sample shall have the same​
7 high bit.​

8 See Section C.8.12.1.1.2 for specialization of this Attribute. See ???? for​
9 further explanation.​

1​(0028,0102)​High Bit​

10 Data representation of the pixel samples. Each sample shall have the same​
11 pixel representation.​

12 See Section C.8.12.1.1.3 for specialization of this Attribute.​

1​(0028,0103)​Pixel Representation​

13 Number of samples (planes) per image.​

14 See Section C.8.12.1.1.4 for specialization of this Attribute.​

1​(0028,0002)​Samples per Pixel​

15 Indicates whether the pixel data are encoded color-by-plane or color-by-pixel.​
16 Required if Samples per Pixel (0028,0002) has a value greater than 1.​

17 See Section C.8.12.1.1.5 for specialization of this Attribute.​

1C​(0028,0006)​Planar Configuration​

18 The time the image pixel data creation started. Required if the Image is part​
19 of a series in which the images are temporally related.​

20 Note​

21 This Attribute was formerly known as Image Time.​

1C​(0008,0033)​Content Time​

22 Specifies whether an Image has undergone lossy compression (at a point​
23 in its lifetime).​

24 Enumerated Values:​

25 00​26 Image has NOT been subjected to lossy compression.​
27 01​28 Image has been subjected to lossy compression.​

29 Once this value has been set to 01 it shall not be reset.​

30 See ???​

2​(0028,2110)​Lossy Image​
Compression​

31 A Sequence that references other images significantly related to this image.​

32 One or more Items are permitted in this Sequence.​

33 Required if Image Type (0008,0008) Value 3 is present and has a value of​
34 "STEREO L" or "STEREO R". May also be present otherwise. See​
35 Section C.8.12.1.1.7.​

1C​(0008,1140)​Referenced Image​
36 Sequence​

37 >Include ???​

38 Describes the purpose for which the reference is made.​

39 Zero or one Item shall be included in this Sequence.​

2​(0040,A170)​>Purpose of Reference​
40 Code Sequence​

41 Defined ????.​>>Include ???​

42 Window Center for display. See ??? for further explanation.​

43 Meaningful only if Photometric Interpretation (0028,0004) is​
44 MONOCHROME2.​

3​(0028,1050)​Window Center​
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1 Attribute Description​Type​Tag​Attribute Name​
2 Window Width for display. See ??? for further explanation.​

3 Required if Window Center (0028,1050) is present.​

1C​(0028,1051)​Window Width​

4 Sequence that identifies the anatomic region of interest in this image (i.e.,​
5 external anatomy, surface anatomy, or general region of the body).​

6 Only a single Item shall be included in this Sequence.​

7 Required if Number of Frames (0028,0008) is present and Specimen​
8 Description Sequence (0040,0560) is absent. May be present otherwise.​

1C​(0008,2218)​Anatomic Region​
Sequence​

9 Defined ???? is defined for the Video Endoscopic IOD.​

10 For other IODs, no Context ID is defined.​

11 >Include ???​

12 Sequence of Items that modifies the anatomic region of interest of this image​

13 One or more Items are permitted in this Sequence.​

3​(0008,2220)​>Anatomic Region​
14 Modifier Sequence​

15 Baseline ????.​>>Include ???​

16 No Context ID is defined. These Type 3 Attributes are not appropriate when​
17 Specimen Description Sequence (0040,0560) is present, as it includes the​
18 Primary Anatomic Structure Macro for each specimen in the image.​

19 Include ???​

20 Describes the light color used for each channel to generate the image.​

21 If Photometric Interpretation (0028,0004) has one of the YBR values, the​
22 meaning is for pixel data in an equivalent RGB encoding.​

23 Note​

24 Interpretation and representation of RGB images rely on the​
25 assumption that the red channel really contains the red wavelength​
26 range of illumination light, the blue channel the blue wavelength​
27 range, etc. Some modalities use the RGB Photometric Interpretation​
28 as a container representing 3 channels of any illumination​
29 wavelength.​

30 Shall have the same number of items as the value of Samples per Pixel​
31 (0028,0002). The channels shall be described in the order in which the​
32 channels are encoded.​

3​(0022,001A)​Channel Description​
33 Code Sequence​

34 Baseline ????.​>Include ???​

35 Physical distance in the imaging target (patient or specimen) between the​
36 center of each pixel, specified as a numeric pair - adjacent row spacing \​
37 adjacent column spacing, in mm. See ???.​

3​(0028,0030)​Pixel Spacing​

38 Physical distance measured at the front plane of the Image Receptor​
39 housing between the center of each pixel. Specified by a numeric pair​
40 - row spacing value (delimiter) column spacing value - in mm.​

41 In the case of a photographic camera, the front plane is defined to be​
42 the focal plane.​

3​(0018,1164)​Imager Pixel Spacing​

43 C.8.12.1.1 VL Image Module Attribute Descriptions​

44 C.8.12.1.1.1 Photometric Interpretation​

45 Enumerated Values:​

46 MONOCHROME2​
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1 RGB​
2 YBR_FULL_422​
3 YBR_PARTIAL_420​
4 YBR_RCT​
5 YBR_ICT​

6 Photometric Interpretation (0028,0004) shall be RGB for uncompressed or lossless compressed Transfer Syntaxes that do not have​
7 defined color space transformations, YBR_ICT for irreversible JPEG 2000 Transfer Syntaxes, YBR_RCT for reversible JPEG 2000​
8 Transfer Syntaxes, YBR_PARTIAL_420 for MPEG2, MPEG-4 AVC/H.264 and HEVC/H.265 Transfer Syntaxes and YBR_FULL_422​
9 for JPEG lossy compressed Transfer Syntaxes.​

10 Note​

11 1.​ The YBR_FULL Photometric Interpretation (0028,0004), such as might be used with the RLE Transfer Syntax, is not​
12 permitted.​

13 2.​ There is no formal color space defined, hence "false" color applications that encode near-visible light images may be​
14 encoded, for example, as RGB.​

15 C.8.12.1.1.2 Bits Allocated, Bits Stored, and High Bit​

16 Enumerated Values of Bits Allocated (0028,0100):​

17 8​

18 Enumerated Values of Bits Stored (0028,0101):​

19 8​

20 Enumerated Values of High Bit (0028,0102):​

21 7​

22 C.8.12.1.1.3 Pixel Representation​

23 Enumerated Values:​

24 0​

25 C.8.12.1.1.4 Samples Per Pixel​

26 Enumerated Values when Photometric Interpretation (0028,0004) is MONOCHROME2:​

27 1​

28 Enumerated Values when Photometric Interpretation (0028,0004) is RGB or YBR_FULL_422 or​
29 YBR_PARTIAL_420 or YBR_RCT or YBR_ICT:​

30 3​

31 C.8.12.1.1.5 Planar Configuration​

32 This value shall be present if Samples per Pixel (0028,0002) has a value greater than 1.​

33 Enumerated Values:​

34 0​
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1 Note​

2 The prohibition of a value of 1 for Planar Configuration (0028,0006) prevents the use of the RLE Transfer Syntax.​

3 C.8.12.1.1.6 Image Type​

4 The Image Type attribute identifies important image characteristics in a multiple valued data element. For Visible Light, Image Type​
5 is specialized as follows:​

6 •​ Value 1 shall identify the Pixel Data Characteristics in accordance with ???.​

7 Enumerated Values:​
8 ORIGINAL​
9 DERIVED​

10 •​ Value 2 shall identify the Patient Examination Characteristics in accordance with ???.​

11 Enumerated Values:​
12 PRIMARY​
13 SECONDARY​

14 •​ Value 3 may be absent, but if present shall identify the members of a stereo pair, in which case Referenced Image Sequence​
15 (0008,1140) is used to identify the other member of the pair.​

16 Enumerated Values:​
17 STEREO L​18 Image is the left image (relative to the observer's left) of a stereo pair acquisition​
19 STEREO​
20 R​
21 Image is the right image (relative to the observer's right) of a stereo pair acquisition​

22 •​ Other Values are implementation specific (optional).​

23 C.8.12.1.1.7 Referenced Image Sequence​

24 When Image Type (0008,0008) Value 3 is STEREO L or STEREO R, Referenced Image Sequence (0008,1140) shall be used to​
25 identify the corresponding SOP Instance of the Stereoscopic acquisition. In this case, either:​

26 •​ only a single item shall be present, or​

27 •​ multiple items may be present, each with the Purpose of Reference Code Sequence (0040,A170) present, and only the first item​
28 having the Purpose of Reference value (121315, DCM, "Other image of stereoscopic pair").​

29 ...​

30 Add the following new Modules to DICOM PS3.3:​

31 C.8.12.n1 VL Photographic Equipment Module​

32 Table C.8.12.n1-1 specifies the Attributes that identify and describe a photographic device such as a camera.​

33 Table C.8.12.n1-1. VL Photographic Equipment Module Attributes​

34 Attribute Description​Type​Tag​Attribute Name​
35 The owner of the photographic equipment.​3​(ggpa,a430)​Camera Owner Name​
36 The minimum focal length, maximum focal length, minimum​
37 F number in the minimum focal length, and minimum F​
38 number in the maximum focal length for the lens that was​
39 used.​

3​(ggpa,a432)​Lens Specification​

40 - Letter Ballot -​

41 Page 9​CP-1736 - Add Visible Light Photography Attributes corresponding to EXIF 2.31 and TIFF/EP​



1 Attribute Description​Type​Tag​Attribute Name​
2 The lens manufacturer.​3​(ggpa,a433)​Lens Make​
3 The lens's model name and model number.​3​(ggpa,a434)​Lens Model​
4 The serial number of the lens that was used.​3​(ggpa,a435)​Lens Serial Number​

5 C.8.12.n2 VL Photographic Acquisition Module​

6 Table C.8.12.n2-1 specifies the Attributes that describe the process of acquisition of a photographic image.​

7 Table C.8.12.n2-1. VL Photographic Acquisition Module Attributes​

8 Attribute Description​Type​Tag​Attribute Name​
9 The chromaticity of the white point of the image. This is the chromaticity​
10 when each of the primaries has its reference white value. The value is​
11 described using the 1931 CIE xy chromaticity diagram.​

3​(ggpa,013e)​White Point​

12 The chromaticity of the three primary colors of the image. This is the​
13 chromaticity for each of the primaries when it has its reference white​
14 value and the other primaries have their reference black values. These​
15 values are described using the 1931 CIE xy chromaticity diagram.​

3​(ggpa,013f)​Primary Chromaticities​

16 A description of the camera’s battery level at the time of image capture,​
17 encoded as a decimal, ratio, or text string.​

3​(ggpa,828f)​Battery Level​

18 Exposure time in seconds.​3​(ggpa,829a)​Exposure Time​
19 The F number.​3​(ggpa,829d)​FNumber​
20 The number of rows in the Opto-Electronic Conversion Function (OECF),​
21 as specified in [ISO 14524].​

3​(ggpa,8701)​OECF Rows​

22 The number of columns in the Opto-Electronic Conversion Function​
23 (OECF), as specified in [ISO 14524].​

3​(ggpa,8702)​OECF Columns​

24 The names of the columns in the Opto-Electronic Conversion Function​
25 (OECF), as specified in [ISO 14524].​

3​(ggpa,8703)​OECF Column Names​

26 The values of the Opto-Electronic Conversion Function (OECF), as​
27 specified in [ISO 14524], encoded as successive column values of the​
28 first row, then as successive column values of each successive row.​

3​(ggpa,8704)​OECF Values​

29 The number of rows in the Spatial Frequency Response (SRF) table as​
30 specified in [ISO 12233].​

3​(ggpa,8711)​Spatial Frequency​
Response Rows​

31 The number of columns in the Spatial Frequency Response (SRF) table​
32 as specified in [ISO 12233].​

3​(ggpa,8712)​Spatial Frequency​
Response Columns​

33 The names of the columns in the Spatial Frequency Response (SRF)​
34 table as specified in [ISO 12233].​

3​(ggpa,8713)​Spatial Frequency​
Response Column Names​

35 The values of the Spatial Frequency Response (SRF) table as specified​
36 in [ISO 12233], encoded as successive column values of the first row,​
37 then as successive column values of each successive row.​

3​(ggpa,8714)​Spatial Frequency​
Response Values​

38 The number of rows in the color filter array (CFA) geometric pattern.​3​(ggpa,8721)​Color Filter Array Pattern​
39 Rows​
40 The number of columns in the the color filter array (CFA) geometric​
41 pattern.​

3​(ggpa,8722)​Color Filter Array Pattern​
Columns​

42 The values of the color filter array (CFA) geometric pattern of the image​
43 sensor when a one-chip color area sensor is used, encoded as​
44 successive column values of the first row, then as successive column​
45 values of each successive row.​

3​(ggpa,8724)​Color Filter Array Pattern​
Values​
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1 Attribute Description​Type​Tag​Attribute Name​
2 The class of the program used by the camera to set exposure.​

3 Defined Terms:​

4 0​5 Not defined​
6 1​7 Manual​
8 2​9 Normal program​
10 3​11 Aperture priority​
12 4​13 Shutter priority​
14 5​15 Creative program (biased toward depth of field)​
16 6​17 Action program (biased toward fast shutter speed)​
18 7​19 Portrait mode (for closeup photos with the background out of focus)​
20 8​21 Landscape mode (for landscape photos with the background in focus)​

3​(ggpa,8822)​Exposure Program​

22 The spectral sensitivity of each channel of the camera used.​

23 The value is an ASCII string compatible with the standard developed by​
24 the ASTM Technical Committee.​

3​(ggpa,8824)​Spectral Sensitivity​

25 The sensitivity of the camera or input device, as specified by the [ISO​
26 12232] parameter selected by Sensitivity Type (ggpa,8830).​

3​(ggpa,8827)​Photographic Sensitivity​

27 Which of the parameters of [ISO 12232] is used in Photographic​
28 Sensitivity (ggpa,8827).​

29 Defined Terms:​

30 0​31 Unknown​
32 1​33 Standard output sensitivity (SOS)​
34 2​35 Recommended exposure index (REI)​
36 3​37 ISO speed​
38 4​39 Standard output sensitivity (SOS) and recommended exposure index​
40 (REI)​
41 5​42 Standard output sensitivity (SOS) and ISO speed​
43 6​44 Recommended exposure index (REI) and ISO speed​
45 7​46 Standard output sensitivity (SOS) and recommended exposure index​
47 (REI) and ISO speed​

3​(ggpa,8830)​Sensitivity Type​

48 The standard output sensitivity value of a camera or input device defined​
49 in [ISO 12232].​

3​(ggpa,8831)​Standard Output Sensitivity​

50 The recommended exposure index value of a camera or input device​
51 defined in [ISO 12232].​

3​(ggpa,8832)​Recommended Exposure​
Index​

52 The ISO speed value of a camera or input device that is defined in [ISO​
53 12232].​

3​(ggpa,8833)​ISO Speed​

54 The ISO speed latitude yyy value of a camera or input device that is​
55 defined in [ISO 12232].​

3​(ggpa,8834)​ISO Speed Latitude yyy​

56 The ISO speed latitude zzz value of a camera or input device that is​
57 defined in [ISO 12232].​

3​(ggpa,8835)​ISO Speed Latitude zzz​

58 The version of the EXIF standard.​3​(ggpa,9000)​Exif Version​
59 The lens aperture. The unit is the APEX value.​3​(ggpa,9202)​Aperture Value​
60 The value of brightness. The unit is the APEX value.​3​(ggpa,9203)​Brightness Value​
61 The exposure bias. The unit is the APEX value.​3​(ggpa,9204)​Exposure Bias Value​
62 The smallest F number of the lens. The unit is the APEX value.​3​(ggpa,9205)​Max Aperture Value​
63 The distance to the subject in meters.​3​(ggpa,9206)​Subject Distance​
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1 Attribute Description​Type​Tag​Attribute Name​
2 The metering mode.​

3 Defined Terms:​

4 0​5 unknown​
6 1​7 Average​
8 2​9 CenterWeightedAverage​
10 3​11 Spot​
12 4​13 MultiSpot​
14 5​15 Pattern​
16 6​17 Partial​
18 255​19 other​

3​(ggpa,9207)​Metering Mode​

20 The kind of light source.​

21 Defined Terms:​

22 0​23 unknown​
24 1​25 Daylight​
26 2​27 Fluorescent​
28 3​29 Tungsten (incandescent light)​
30 4​31 Flash​
32 9​33 Fine weather​
34 10​35 Cloudy weather​
36 11​37 Shade​
38 12​39 Daylight fluorescent (D 5700 - 7100K)​
40 13​41 Day white fluorescent (N 4600 - 5500K)​
42 14​43 Cool white fluorescent (W 3800 - 4500K)​
44 15​45 White fluorescent (WW 3250 - 3800K)​
46 16​47 Warm white fluorescent (L 2600 - 3250K)​
48 17​49 Standard light A​
50 18​51 Standard light B​
52 19​53 Standard light C​
54 20​55 D55​
56 21​57 D65​
58 22​59 D75​
60 23​61 D50​
62 24​63 ISO studio tungsten​
64 255​65 other light source​

3​(ggpa,9208)​Light Source​

66 The status of firing of the flash (strobe light).​

67 Defined Terms:​

68 0​69 Flash did not fire​
70 1​71 Flash fired​

3​(ggpa,8731)​Flash Firing Status​

72 The detection of returned light from firing of the flash (strobe light).​

73 Defined Terms:​

74 0​75 No strobe return detection function​

76 2​77 Strobe return light not detected​

78 2​79 Strobe return light detected​

3​(ggpa,8732)​Flash Return Status​
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1 Attribute Description​Type​Tag​Attribute Name​
2 The camera's flash (strobe light) mode.​

3 Defined Terms:​

4 0​5 Unknown​

6 1​7 Compulsory flash firing​

8 2​9 Compulsory flash suppression​

10 3​11 Auto mode​

3​(ggpa,8733)​Flash Mode​

12 Whether or not the camera has a flash function flash (strobe light).​

13 Defined Terms:​

14 0​15 Flash function present​

16 1​17 No flash function​

3​(ggpa,8734)​Flash Function Present​

18 Whether or not the camera supports red-eye reduction.​

19 Defined Terms:​

20 0​21 No red-eye reduction mode or unknown​

22 1​23 Red-eye reduction supported​

3​(ggpa,8735)​Flash Red Eye Mode​

24 The actual focal length of the lens, in mm.​3​(ggpa,920a)​Focal Length​
25 The location and area of the main subject in the overall scene.​

26 If two values are present, they are the X and Y image-relative coordinates​
27 of a location.​

28 If three values are present, they are the X and Y image-relative center​
29 coordinates and the diameter in pixels of a circle.​

30 If four values are present, they are the the center X image-relative​
31 coordinate, the center Y image-relative coordinate, the width in pixels,​
32 and the height in pixels of a rectangle.​

3​(ggpa,9214)​Subject Area​

33 Any desired information. The contents are up to the manufacturer.​3​(ggpa,927c)​Maker Note​
34 The at the time of acquisition.​3​(ggpa,9400)​Temperature​
35 The humidity at the time of acquisition.​3​(ggpa,9401)​Humidity​
36 The pressure at the time of acquisition.​3​(ggpa,9402)​Pressure​
37 The water depth at the time of acquisition.​3​(ggpa,9403)​Water Depth​
38 The acceleration as a scalar, regardless of direction, at the time of​
39 acquisition.​

3​(ggpa,9404)​Acceleration​

40 The elevation/depression (angle of the orientation of the camera, imaging​
41 optical axis) in degrees from -180 to less than 180, at the time of​
42 acquisition.​

3​(ggpa,9405)​Camera Elevation Angle​

43 The strobe energy at the time the image is captured, in Beam Candle​
44 Power Seconds (BCPS).​

45 A single value if the exact flash energy is known, otherwise two values,​
46 the minimum value and the maximum value.​

3​(ggpa,a20b)​Flash Energy​

47 - Letter Ballot -​

48 Page 13​CP-1736 - Add Visible Light Photography Attributes corresponding to EXIF 2.31 and TIFF/EP​



�� �$�W�W�U�L�E�X�W�H���'�H�V�F�U�L�S�W�L�R�Q�Ù�7�\�S�H�Ù�7�D�J�Ù�$�W�W�U�L�E�X�W�H���1�D�P�H�Ù

�� �7�K�H���O�R�F�D�W�L�R�Q���R�I���W�K�H���P�D�L�Q���V�X�E�M�H�F�W���L�Q���W�K�H���V�F�H�Q�H�����7�K�H���Y�D�O�X�H���R�I���W�K�L�V���W�D�J� 
�� �U�H�S�U�H�V�H�Q�W�V���W�K�H���S�L�[�H�O���D�W���W�K�H���F�H�Q�W�H�U���R�I���W�K�H���P�D�L�Q���V�X�E�M�H�F�W���U�H�O�D�W�L�Y�H���W�R���W�K�H���O�H�I�W� 
�� �H�G�J�H�����S�U�L�R�U���W�R���U�R�W�D�W�L�R�Q���S�U�R�F�H�V�V�L�Q�J���D�V���S�H�U���W�K�H���5�R�W�D�W�L�R�Q�����7�K�H���I�L�U�V�W���Y�D�O�X�H� 
�� �L�Q�G�L�F�D�W�H�V���W�K�H���; ���F�R�O�X�P�Q���Q�X�P�E�H�U���D�Q�G���V�H�F�R�Q�G���L�Q�G�L�F�D�W�H�V���W�K�H���<���U�R�Z���Q�X�P�E�H�U��� 

��� ���J�J�S�D���D��������� �6�X�E�M�H�F�W���/�R�F�D�W�L�R�Q� 

�� �7�K�H���H�[�S�R�V�X�U�H���L�Q�G�H�[���V�H�O�H�F�W�H�G���R�Q���W�K�H���F�D�P�H�U�D���R�U���L�Q�S�X�W���G�H�Y�L�F�H���D�W���W�K�H���W�L�P�H� 
�� �W�K�H���L�P�D�J�H���L�V���F�D�S�W�X�U�H�G��� 

��� ���J�J�S�D���D��������� �(�[�S�R�V�X�U�H���,�Q�G�H�[� 

�� �7�K�H���L�P�D�J�H���V�H�Q�V�R�U���W�\�S�H���R�Q���W�K�H���F�D�P�H�U�D���R�U���L�Q�S�X�W���G�H�Y�L�F�H��� 

�� �'�H�I�L�Q�H�G���7�H�U�P�V���Ù

���� ���Ù���� �1�R�W���G�H�I�L�Q�H�G� 
���� ���Ù���� �2�Q�H���F�K�L�S���F�R�O�R�U���D�U�H�D���V�H�Q�V�R�U� 
���� ���Ù���� �7�Z�R���F�K�L�S���F�R�O�R�U���D�U�H�D���V�H�Q�V�R�U� 
���� ���Ù���� �7�K�U�H�H���F�K�L�S���F�R�O�R�U���D�U�H�D���V�H�Q�V�R�U� 
���� ���Ù���� �&�R�O�R�U���V�H�T�X�H�Q�W�L�D�O���D�U�H�D���V�H�Q�V�R�U� 
���� ���Ù���� �7�U�L�O�L�Q�H�D�U���V�H�Q�V�R�U� 
���� ���Ù���� �&�R�O�R�U���V�H�T�X�H�Q�W�L�D�O���O�L�Q�H�D�U���V�H�Q�V�R�U� 

��� ���J�J�S�D���D��������� �6�H�Q�V�L�Q�J���0�H�W�K�R�G� 

���� �7�K�H���L�P�D�J�H���V�R�X�U�F�H��� 

���� �'�H�I�L�Q�H�G���7�H�U�P�V���Ù

���� ���Ù���� �R�W�K�H�U�V� 
���� ���Ù���� �V�F�D�Q�Q�H�U���R�I���W�U�D�Q�V�S�D�U�H�Q�W���W�\�S�H� 
���� ���Ù���� �V�F�D�Q�Q�H�U���R�I���U�H�I�O�H�[���W�\�S�H� 
���� ���Ù���� �G�L�J�L�W�D�O���V�W�L�O�O���F�D�P�H�U�D�����'�6�&��� 

��� ���J�J�S�D���D��������� �)�L�O�H���6�R�X�U�F�H� 

���� �7�K�H���W�\�S�H���R�I���V�F�H�Q�H��� 

���� �'�H�I�L�Q�H�G���7�H�U�P�V���Ù

���� ���Ù���� �$���G�L�U�H�F�W�O�\���S�K�R�W�R�J�U�D�S�K�H�G���L�P�D�J�H� 

��� ���J�J�S�D���D��������� �6�F�H�Q�H���7�\�S�H� 

���� �6�S�H�F�L�D�O���S�U�R�F�H�V�V�L�Q�J���W�K�D�W���Z�D�V���X�V�H�G���R�Q���L�P�D�J�H���G�D�W�D��� 

���� �'�H�I�L�Q�H�G���7�H�U�P�V���Ù

���� ���Ù���� �1�R�U�P�D�O���S�U�R�F�H�V�V� 
���� ���Ù���� �&�X�V�W�R�P���S�U�R�F�H�V�V� 

��� ���J�J�S�D���D��������� �&�X�V�W�R�P���5�H�Q�G�H�U�H�G� 

���� �7�K�H���H�[�S�R�V�X�U�H���P�R�G�H���V�H�W���Z�K�H�Q���W�K�H���L�P�D�J�H���Z�D�V���V�K�R�W��� 

���� �'�H�I�L�Q�H�G���7�H�U�P�V���Ù

���� ���Ù���� �$�X�W�R���H�[�S�R�V�X�U�H� 
���� ���Ù���� �0�D�Q�X�D�O���H�[�S�R�V�X�U�H� 
���� ���Ù���� �$�X�W�R���E�U�D�F�N�H�W� 

��� ���J�J�S�D���D��������� �(�[�S�R�V�X�U�H���0�R�G�H� 

���� �7�K�H���Z�K�L�W�H���E�D�O�D�Q�F�H���P�R�G�H���V�H�W���Z�K�H�Q���W�K�H���L�P�D�J�H���Z�D�V���V�K�R�W��� 

���� �'�H�I�L�Q�H�G���7�H�U�P�V���Ù

���� ���Ù���� �$�X�W�R���Z�K�L�W�H���E�D�O�D�Q�F�H� 
���� ���Ù���� �0�D�Q�X�D�O���Z�K�L�W�H���E�D�O�D�Q�F�H� 

��� ���J�J�S�D���D��������� �:�K�L�W�H���%�D�O�D�Q�F�H� 

���� �����/�H�W�W�H�U���%�D�O�O�R�W����� 

���� �3�D�J�H������� �&�3�����������������$�G�G���9�L�V�L�E�O�H���/�L�J�K�W���3�K�R�W�R�J�U�D�S�K�\���$�W�W�U�L�E�X�W�H�V���F�R�U�U�H�V�S�R�Q�G�L�Q�J���W�R���(�;�,�)�������������D�Q�G���7�,�)�)���(�3� 



�� �$�W�W�U�L�E�X�W�H���'�H�V�F�U�L�S�W�L�R�Q�Ù�7�\�S�H�Ù�7�D�J�Ù�$�W�W�U�L�E�X�W�H���1�D�P�H�Ù

�� �7�K�H���G�L�J�L�W�D�O���]�R�R�P���U�D�W�L�R���Z�K�H�Q���W�K�H���L�P�D�J�H���Z�D�V���V�K�R�W��� ��� ���J�J�S�D���D��������� �'�L�J�L�W�D�O���=�R�R�P���5�D�W�L�R� 

�� �7�K�H���H�T�X�L�Y�D�O�H�Q�W���I�R�F�D�O���O�H�Q�J�W�K���D�V�V�X�P�L�Q�J���D�������P�P���I�L�O�P���F�D�P�H�U�D�����L�Q���P�P��� ��� ���J�J�S�D���D��������� �)�R�F�D�O���/�H�Q�J�W�K���,�Q�������P�P���)�L�O�P� 

�� �7�K�H���W�\�S�H���R�I���V�F�H�Q�H���W�K�D�W���Z�D�V���V�K�R�W��� 

�� �'�H�I�L�Q�H�G���7�H�U�P�V���Ù

�� ���Ù�� �6�W�D�Q�G�D�U�G� 
�� ���Ù�� �/�D�Q�G�V�F�D�S�H� 
���� ���Ù���� �3�R�U�W�U�D�L�W� 
���� ���Ù���� �1�L�J�K�W���V�F�H�Q�H� 

��� ���J�J�S�D���D��������� �6�F�H�Q�H���&�D�S�W�X�U�H���7�\�S�H� 

���� �7�K�H���G�H�J�U�H�H���R�I���R�Y�H�U�D�O�O���L�P�D�J�H���J�D�L�Q���D�G�M�X�V�W�P�H�Q�W��� 

���� �'�H�I�L�Q�H�G���7�H�U�P�V���Ù

���� ���Ù���� �1�R�Q�H� 
���� ���Ù���� �/�R�Z���J�D�L�Q���X�S� 
���� ���Ù���� �+�L�J�K���J�D�L�Q���X�S� 
���� ���Ù���� �/�R�Z���J�D�L�Q���G�R�Z�Q� 
���� ���Ù���� �+�L�J�K���J�D�L�Q���G�R�Z�Q� 

��� ���J�J�S�D���D��������� �*�D�L�Q���&�R�Q�W�U�R�O� 

���� �7�K�H���G�L�U�H�F�W�L�R�Q���R�I���F�R�Q�W�U�D�V�W���S�U�R�F�H�V�V�L�Q�J���D�S�S�O�L�H�G���E�\���W�K�H���F�D�P�H�U�D��� 

���� �'�H�I�L�Q�H�G���7�H�U�P�V���Ù

���� ���Ù���� �1�R�U�P�D�O� 
���� ���Ù���� �6�R�I�W� 
���� ���Ù���� �+�D�U�G� 

��� ���J�J�S�D���D��������� �&�R�Q�W�U�D�V�W� 

���� �7�K�H���G�L�U�H�F�W�L�R�Q���R�I���V�D�W�X�U�D�W�L�R�Q���S�U�R�F�H�V�V�L�Q�J���D�S�S�O�L�H�G���E�\���W�K�H���F�D�P�H�U�D��� 

���� �'�H�I�L�Q�H�G���7�H�U�P�V���Ù

���� ���Ù���� �1�R�U�P�D�O� 
���� ���Ù���� �/�R�Z���V�D�W�X�U�D�W�L�R�Q� 
���� ���Ù���� �+�L�J�K���V�D�W�X�U�D�W�L�R�Q� 

��� ���J�J�S�D���D��������� �6�D�W�X�U�D�W�L�R�Q� 

���� �7�K�H���G�L�U�H�F�W�L�R�Q���R�I���V�K�D�U�S�Q�H�V�V���S�U�R�F�H�V�V�L�Q�J���D�S�S�O�L�H�G���E�\���W�K�H���F�D�P�H�U�D��� 

���� �'�H�I�L�Q�H�G���7�H�U�P�V���Ù

���� ���Ù���� �1�R�U�P�D�O� 
���� ���Ù���� �6�R�I�W� 
���� ���Ù���� �+�D�U�G� 

��� ���J�J�S�D���D�����D��� �6�K�D�U�S�Q�H�V�V� 

���� �,�Q�I�R�U�P�D�W�L�R�Q���R�Q���W�K�H���S�L�F�W�X�U�H���W�D�N�L�Q�J���F�R�Q�G�L�W�L�R�Q�V���R�I���D���S�D�U�W�L�F�X�O�D�U���F�D�P�H�U�D���P�R�G�H�O��� 
���� �H�Q�F�R�G�H�G���D�V���G�H�I�L�Q�H�G���L�Q���>�(�;�,�)�����������@��� 

��� ���J�J�S�D���D�����E��� �'�H�Y�L�F�H���6�H�W�W�L�Q�J���'�H�V�F�U�L�S�W�L�R�Q� 

���� �7�K�H���G�L�V�W�D�Q�F�H���W�R���W�K�H���V�X�E�M�H�F�W��� 

���� �'�H�I�L�Q�H�G���7�H�U�P�V���Ù

���� ���Ù���� �X�Q�N�Q�R�Z�Q� 
���� ���Ù���� �0�D�F�U�R� 
���� ���Ù���� �&�O�R�V�H���Y�L�H�Z� 
���� ���Ù���� �'�L�V�W�D�Q�W���Y�L�H�Z� 

��� ���J�J�S�D���D�����F��� �6�X�E�M�H�F�W���'�L�V�W�D�Q�F�H���5�D�Q�J�H� 

���� �����/�H�W�W�H�U���%�D�O�O�R�W����� 

���� �3�D�J�H������� �&�3�����������������$�G�G���9�L�V�L�E�O�H���/�L�J�K�W���3�K�R�W�R�J�U�D�S�K�\���$�W�W�U�L�E�X�W�H�V���F�R�U�U�H�V�S�R�Q�G�L�Q�J���W�R���(�;�,�)�������������D�Q�G���7�,�)�)���(�3� 



�� �$�W�W�U�L�E�X�W�H���'�H�V�F�U�L�S�W�L�R�Q�Ù�7�\�S�H�Ù�7�D�J�Ù�$�W�W�U�L�E�X�W�H���1�D�P�H�Ù

�� �7�K�H���Q�X�P�E�H�U���R�I���V�H�F�R�Q�G�V���W�K�H���L�P�D�J�H���F�D�S�W�X�U�H���Z�D�V���G�H�O�D�\�H�G���I�U�R�P���Z�K�H�Q���W�K�H� 
�� �F�D�S�W�X�U�H���Z�D�V���L�Q�L�W�L�D�W�H�G���E�\���W�K�H���F�D�P�H�U�D���R�S�H�U�D�W�R�U�����,�I���W�K�H���Y�D�O�X�H���L�V���]�H�U�R�����W�K�H� 
�� �V�H�O�I���W�L�P�H�U���L�V���R�I�I��� 

��� ���J�J�S�D���������E��� �6�H�O�I���7�L�P�H�U���0�R�G�H� 

�� �7�K�H���D�P�R�X�Q�W���R�I���I�O�D�V�K���H�Q�H�U�J�\���W�K�D�W���Z�D�V���X�V�H�G���Z�K�H�Q���W�K�H���L�P�D�J�H���Z�D�V���F�D�S�W�X�U�H�G� 
�� �L�Q���%�H�D�P���&�D�Q�G�O�H���3�R�Z�H�U���6�H�F�R�Q�G�V�����%�&�3�6�������$���V�L�Q�J�O�H���Y�D�O�X�H���L�I���W�K�H���H�[�D�F�W� 
�� �I�O�D�V�K���H�Q�H�U�J�\���L�V���N�Q�R�Z�Q�����R�W�K�H�U�Z�L�V�H���W�Z�R���Y�D�O�X�H�V�����W�K�H���P�L�Q�L�P�X�P���Y�D�O�X�H���D�Q�G� 
�� �W�K�H���P�D�[�L�P�X�P���Y�D�O�X�H��� 

��� ���J�J�S�D���������E��� �)�O�D�V�K���(�Q�H�U�J�\� 

�� �,�G�H�Q�W�L�I�L�F�D�W�L�R�Q���R�I���W�K�H���L�Q�W�H�U�R�S�H�U�D�E�L�O�L�W�\���U�X�O�H���W�R���Z�K�L�F�K���W�K�H���L�P�D�J�H���F�R�Q�I�R�U�P�V��� 

���� �'�H�I�L�Q�H�G���7�H�U�P�V���Ù

���� �5�����Ù���� �,�Q�G�L�F�D�W�H�V���D���I�L�O�H���F�R�Q�I�R�U�P�L�Q�J���W�R���5�������I�L�O�H���V�S�H�F�L�I�L�F�D�W�L�R�Q���R�I� 
���� �5�H�F�R�P�P�H�Q�G�H�G���(�[�L�I���,�Q�W�H�U�R�S�H�U�D�E�L�O�L�W�\���5�X�O�H�V�����(�[�L�I���5�����������R�U���W�R���'�&�)� 
���� �E�D�V�L�F���I�L�O�H���V�W�L�S�X�O�D�W�H�G���E�\���'�H�V�L�J�Q���5�X�O�H���I�R�U���&�D�P�H�U�D���)�L�O�H���6�\�V�W�H�P��� 

���� �7�+�0�Ù���� �,�Q�G�L�F�D�W�H�V���D���I�L�O�H���F�R�Q�I�R�U�P�L�Q�J���W�R���'�&�) ���W�K�X�P�E�Q�D�L�O���I�L�O�H���V�W�L�S�X�O�D�W�H�G���E�\� 
���� �'�H�V�L�J�Q���U�X�O�H���I�R�U���&�D�P�H�U�D���)�L�O�H���6�\�V�W�H�P��� 

���� �5�����Ù���� �,�Q�G�L�F�D�W�H�V���D���I�L�O�H���F�R�Q�I�R�U�P�L�Q�J���W�R���'�&�) ���2�S�W�L�R�Q���)�L�O�H���V�W�L�S�X�O�D�W�H�G���E�\���'�H�V�L�J�Q� 
���� �U�X�O�H���I�R�U���&�D�P�H�U�D���)�L�O�H���6�\�V�W�H�P��� 

��� ���J�J�S�L������������� �,�Q�W�H�U�R�S�H�U�D�E�L�O�L�W�\���,�Q�G�H�[� 

���� �7�K�H���Y�H�U�V�L�R�Q���L�Q�W�H�U�R�S�H�U�D�E�L�O�L�W�\���U�X�O�H���W�R���Z�K�L�F�K���W�K�H���L�P�D�J�H���F�R�Q�I�R�U�P�V��� ��� ���J�J�S�L������������� �,�Q�W�H�U�R�S�H�U�D�E�L�O�L�W�\���9�H�U�V�L�R�Q� 

���� �&�������������Q�����9�/���3�K�R�W�R�J�U�D�S�K�L�F���*�H�R�O�R�F�D�W�L�R�Q���0�R�G�X�O�H�Ù

���� �7�D�E�O�H���&�������������Q���������V�S�H�F�L�I�L�H�V���W�K�H���$�W�W�U�L�E�X�W�H�V���W�K�D�W���G�H�V�F�U�L�E�H���W�K�H���J�H�R�J�U�D�S�K�L�F���O�R�F�D�W�L�R�Q���G�X�U�L�Q�J���D�F�T�X�L�V�L�W�L�R�Q���R�I���D���S�K�R�W�R�J�U�D�S�K�L�F���L�P�D�J�H��� 

���� �7�D�E�O�H���&�������������Q�����������9�/���3�K�R�W�R�J�U�D�S�K�L�F���*�H�R�O�R�F�D�W�L�R�Q���0�R�G�X�O�H���$�W�W�U�L�E�X�W�H�V�Ù

���� �$�W�W�U�L�E�X�W�H���'�H�V�F�U�L�S�W�L�R�Q�Ù�7�\�S�H�Ù�7�D�J�Ù�$�W�W�U�L�E�X�W�H���1�D�P�H�Ù

���� �7�K�H���Y�H�U�V�L�R�Q���R�I���*�3�6���L�Q�I�R�U�P�D�W�L�R�Q��� ��� ���J�J�S�V������������� �*�3�6���9�H�U�V�L�R�Q���,�'� 

���� �:�K�H�W�K�H�U���W�K�H���O�D�W�L�W�X�G�H���L�V���Q�R�U�W�K���R�U���V�R�X�W�K���O�D�W�L�W�X�G�H��� 

���� �(�Q�X�P�H�U�D�W�H�G���9�D�O�X�H�V���Ù

���� �1�Ù���� �Q�R�U�W�K���O�D�W�L�W�X�G�H� 

���� �6�Ù���� �V�R�X�W�K���O�D�W�L�W�X�G�H� 

��� ���J�J�S�V������������� �*�3�6���/�D�W�L�W�X�G�H���5�H�I� 

���� �7�K�H���O�D�W�L�W�X�G�H�����H�[�S�U�H�V�V�H�G���D�V���W�K�U�H�H���Q�R�Q���Q�H�J�D�W�L�Y�H���Y�D�O�X�H�V���J�L�Y�L�Q�J���W�K�H� 
���� �G�H�J�U�H�H�V�����P�L�Q�X�W�H�V�����D�Q�G���V�H�F�R�Q�G�V�����U�H�V�S�H�F�W�L�Y�H�O�\��� 

��� ���J�J�S�V������������� �*�3�6���/�D�W�L�W�X�G�H� 

���� �:�K�H�W�K�H�U���W�K�H���O�R�Q�J�L�W�X�G�H���L�V���H�D�V�W���R�U���Z�H�V�W���O�R�Q�J�L�W�X�G�H��� 

���� �(�Q�X�P�H�U�D�W�H�G���9�D�O�X�H�V���Ù

���� �(�Ù���� �H�D�V�W���O�R�Q�J�L�W�X�G�H� 

���� �:�Ù���� �Z�H�V�W���O�R�Q�J�L�W�X�G�H� 

��� ���J�J�S�V������������� �*�3�6���/�R�Q�J�L�W�X�G�H���5�H�I� 

���� �7�K�H���O�R�Q�J�L�W�X�G�H�����H�[�S�U�H�V�V�H�G���D�V���W�K�U�H�H���Q�R�Q���Q�H�J�D�W�L�Y�H���Y�D�O�X�H�V���J�L�Y�L�Q�J���W�K�H� 
���� �G�H�J�U�H�H�V�����P�L�Q�X�W�H�V�����D�Q�G���V�H�F�R�Q�G�V�����U�H�V�S�H�F�W�L�Y�H�O�\��� 

��� ���J�J�S�V������������� �*�3�6���/�R�Q�J�L�W�X�G�H� 

���� �����/�H�W�W�H�U���%�D�O�O�R�W����� 

���� �3�D�J�H������� �&�3�����������������$�G�G���9�L�V�L�E�O�H���/�L�J�K�W���3�K�R�W�R�J�U�D�S�K�\���$�W�W�U�L�E�X�W�H�V���F�R�U�U�H�V�S�R�Q�G�L�Q�J���W�R���(�;�,�)�������������D�Q�G���7�,�)�)���(�3� 



�� �$�W�W�U�L�E�X�W�H���'�H�V�F�U�L�S�W�L�R�Q�Ù�7�\�S�H�Ù�7�D�J�Ù�$�W�W�U�L�E�X�W�H���1�D�P�H�Ù

�� �7�K�H���D�O�W�L�W�X�G�H���X�V�H�G���D�V���W�K�H���U�H�I�H�U�H�Q�F�H���D�O�W�L�W�X�G�H���L�Q���P�H�W�H�U�V��� 

�� �,�I���W�K�H���U�H�I�H�U�H�Q�F�H���L�V���V�H�D���O�H�Y�H�O���D�Q�G���W�K�H���D�O�W�L�W�X�G�H���L�V���D�E�R�Y�H���V�H�D���O�H�Y�H�O���������L�V� 
�� �J�L�Y�H�Q�����,�I���W�K�H���D�O�W�L�W�X�G�H���L�V���E�H�O�R�Z���V�H�D���O�H�Y�H�O�����D���Y�D�O�X�H���R�I�������L�V���J�L�Y�H�Q���D�Q�G���W�K�H� 
�� �D�O�W�L�W�X�G�H���L�V���L�Q�G�L�F�D�W�H�G���D�V���D�Q���D�E�V�R�O�X�W�H���Y�D�O�X�H���L�Q���*�3�6���$�O�W�L�W�X�G�H� 
�� ���J�J�S�V��������������� 

��� ���J�J�S�V������������� �*�3�6���$�O�W�L�W�X�G�H���5�H�I� 

�� �7�K�H���D�O�W�L�W�X�G�H���E�D�V�H�G���R�Q���W�K�H���U�H�I�H�U�H�Q�F�H���L�Q���*�3�6���$�O�W�L�W�X�G�H���5�H�I�����J�J�S�V��������������� 
�� �L�Q���P�H�W�H�U�V��� 

��� ���J�J�S�V������������� �*�3�6���$�O�W�L�W�X�G�H� 

�� �7�K�H���W�L�P�H���D�V���8�7�&�����&�R�R�U�G�L�Q�D�W�H�G���8�Q�L�Y�H�U�V�D�O���7�L�P�H����� ��� ���J�J�S�V������������� �*�3�6���7�L�P�H���6�W�D�P�S� 

���� �7�K�H���*�3�6���V�D�W�H�O�O�L�W�H�V���X�V�H�G���I�R�U���P�H�D�V�X�U�H�P�H�Q�W�V�����7�K�L�V���W�D�J���F�D�Q���E�H���X�V�H�G� 
���� �W�R���G�H�V�F�U�L�E�H���W�K�H���Q�X�P�E�H�U���R�I���V�D�W�H�O�O�L�W�H�V�����W�K�H�L�U���,�'���Q�X�P�E�H�U�����D�Q�J�O�H���R�I� 
���� �H�O�H�Y�D�W�L�R�Q�����D�]�L�P�X�W�K�����6�1�5���D�Q�G���R�W�K�H�U���L�Q�I�R�U�P�D�W�L�R�Q�����7�K�H���I�R�U�P�D�W���L�V���Q�R�W� 
���� �V�S�H�F�L�I�L�H�G��� 

��� ���J�J�S�V������������� �*�3�6���6�D�W�H�O�O�L�W�H�V� 

���� �7�K�H���V�W�D�W�X�V���R�I���W�K�H���*�3�6���U�H�F�H�L�Y�H�U���Z�K�H�Q���W�K�H���L�P�D�J�H���L�V���U�H�F�R�U�G�H�G��� 

���� �(�Q�X�P�H�U�D�W�H�G���9�D�O�X�H�V���Ù

���� �$�Ù���� �P�H�D�V�X�U�H�P�H�Q�W���L�V���L�Q���S�U�R�J�U�H�V�V� 

���� �9�Ù���� �P�H�D�V�X�U�H�P�H�Q�W���L�Q�W�H�U�U�X�S�W�H�G� 

��� ���J�J�S�V������������� �*�3�6���6�W�D�W�X�V� 

���� �7�K�H���*�3�6���P�H�D�V�X�U�H�P�H�Q�W���P�R�G�H��� 

���� �(�Q�X�P�H�U�D�W�H�G���9�D�O�X�H�V���Ù

���� ���Ù���� �W�Z�R���G�L�P�H�Q�V�L�R�Q�D�O� 

���� ���Ù���� �W�K�U�H�H���G�L�P�H�Q�V�L�R�Q�D�O� 

��� ���J�J�S�V���������D��� �*�3�6���0�H�D�V�X�U�H���0�R�G�H� 

���� �7�K�H���*�3�6���G�D�W�D���G�H�J�U�H�H���R�I���S�U�H�F�L�V�L�R�Q��� ��� ���J�J�S�V���������E��� �*�3�6���'�2�3� 

���� �7�K�H���X�Q�L�W���X�V�H�G���W�R���H�[�S�U�H�V�V���W�K�H���*�3�6���6�S�H�H�G�����J�J�S�V���������G����� 

���� �(�Q�X�P�H�U�D�W�H�G���9�D�O�X�H�V���Ù

���� �.�Ù���� �N�L�O�R�P�H�W�H�U�V���S�H�U���K�R�X�U� 

���� �0�Ù���� �P�L�O�H�V���S�H�U���K�R�X�U� 

���� �1�Ù���� �N�Q�R�W�V� 

��� ���J�J�S�V���������F��� �*�3�6���6�S�H�H�G���5�H�I� 

���� �7�K�H���V�S�H�H�G���R�I���*�3�6���U�H�F�H�L�Y�H�U���P�R�Y�H�P�H�Q�W��� ��� ���J�J�S�V���������G��� �*�3�6���6�S�H�H�G� 

���� �7�K�H���U�H�I�H�U�H�Q�F�H���I�R�U���J�L�Y�L�Q�J���W�K�H���G�L�U�H�F�W�L�R�Q���R�I���*�3�6���U�H�F�H�L�Y�H�U���P�R�Y�H�P�H�Q�W��� 

���� �(�Q�X�P�H�U�D�W�H�G���9�D�O�X�H�V���Ù

���� �7�Ù���� �W�U�X�H���G�L�U�H�F�W�L�R�Q� 

���� �0�Ù���� �P�D�J�Q�H�W�L�F���G�L�U�H�F�W�L�R�Q� 

��� ���J�J�S�V���������H��� �*�3�6���7�U�D�F�N���5�H�I� 

���� �7�K�H���G�L�U�H�F�W�L�R�Q���R�I���*�3�6���U�H�F�H�L�Y�H�U���P�R�Y�H�P�H�Q�W���L�Q���G�H�J�U�H�H�V�����7�K�H���U�D�Q�J�H���R�I� 
���� �Y�D�O�X�H�V���L�V���I�U�R�P�������������W�R����������������� 

��� ���J�J�S�V���������I��� �*�3�6���7�U�D�F�N� 

���� �����/�H�W�W�H�U���%�D�O�O�R�W����� 

���� �3�D�J�H������� �&�3�����������������$�G�G���9�L�V�L�E�O�H���/�L�J�K�W���3�K�R�W�R�J�U�D�S�K�\���$�W�W�U�L�E�X�W�H�V���F�R�U�U�H�V�S�R�Q�G�L�Q�J���W�R���(�;�,�)�������������D�Q�G���7�,�)�)���(�3� 



�� �$�W�W�U�L�E�X�W�H���'�H�V�F�U�L�S�W�L�R�Q�Ù�7�\�S�H�Ù�7�D�J�Ù�$�W�W�U�L�E�X�W�H���1�D�P�H�Ù

�� �7�K�H���U�H�I�H�U�H�Q�F�H���I�R�U���J�L�Y�L�Q�J���W�K�H���G�L�U�H�F�W�L�R�Q���R�I���W�K�H���L�P�D�J�H���Z�K�H�Q���L�W���L�V� 
�� �F�D�S�W�X�U�H�G��� 

�� �(�Q�X�P�H�U�D�W�H�G���9�D�O�X�H�V���Ù

�� �7�Ù�� �W�U�X�H���G�L�U�H�F�W�L�R�Q� 

�� �0�Ù�� �P�D�J�Q�H�W�L�F���G�L�U�H�F�W�L�R�Q� 

��� ���J�J�S�V������������� �*�3�6���,�P�J���'�L�U�H�F�W�L�R�Q���5�H�I� 

�� �7�K�H���G�L�U�H�F�W�L�R�Q���R�I���W�K�H���L�P�D�J�H���Z�K�H�Q���L�W���Z�D�V���F�D�S�W�X�U�H�G�����7�K�H���U�D�Q�J�H���R�I���Y�D�O�X�H�V� 
���� �L�V���I�U�R�P�������������W�R����������������� 

��� ���J�J�S�V������������� �*�3�6���,�P�J���'�L�U�H�F�W�L�R�Q� 

���� �7�K�H���J�H�R�G�H�W�L�F���V�X�U�Y�H�\���G�D�W�D���X�V�H�G���E�\���W�K�H���*�3�6���U�H�F�H�L�Y�H�U��� ��� ���J�J�S�V������������� �*�3�6���0�D�S���'�D�W�X�P� 

���� �:�K�H�W�K�H�U���W�K�H���O�D�W�L�W�X�G�H���R�I���W�K�H���G�H�V�W�L�Q�D�W�L�R�Q���S�R�L�Q�W���L�V���Q�R�U�W�K���R�U���V�R�X�W�K���O�D�W�L�W�X�G�H��� 

���� �(�Q�X�P�H�U�D�W�H�G���9�D�O�X�H�V���Ù

���� �1�Ù���� �Q�R�U�W�K���O�D�W�L�W�X�G�H� 

���� �6�Ù���� �V�R�X�W�K���O�D�W�L�W�X�G�H� 

��� ���J�J�S�V������������� �*�3�6���'�H�V�W���/�D�W�L�W�X�G�H���5�H�I� 

���� �7�K�H���O�D�W�L�W�X�G�H���R�I���W�K�H���G�H�V�W�L�Q�D�W�L�R�Q���S�R�L�Q�W�����7�K�H���O�D�W�L�W�X�G�H���L�V���H�[�S�U�H�V�V�H�G���D�V� 
���� �W�K�U�H�H���Y�D�O�X�H�V���J�L�Y�L�Q�J���W�K�H���G�H�J�U�H�H�V�����P�L�Q�X�W�H�V�����D�Q�G���V�H�F�R�Q�G�V�����U�H�V�S�H�F�W�L�Y�H�O�\��� 

��� ���J�J�S�V������������� �*�3�6���'�H�V�W���/�D�W�L�W�X�G�H� 

���� �:�K�H�W�K�H�U���W�K�H���O�R�Q�J�L�W�X�G�H���R�I���W�K�H���G�H�V�W�L�Q�D�W�L�R�Q���S�R�L�Q�W���L�V���H�D�V�W���R�U���Z�H�V�W� 
���� �O�R�Q�J�L�W�X�G�H��� 

���� �(�Q�X�P�H�U�D�W�H�G���9�D�O�X�H�V���Ù

���� �(�Ù���� �H�D�V�W���O�R�Q�J�L�W�X�G�H� 

���� �:�Ù���� �Z�H�V�W���O�R�Q�J�L�W�X�G�H� 

��� ���J�J�S�V������������� �*�3�6���'�H�V�W���/�R�Q�J�L�W�X�G�H���5�H�I� 

���� �7�K�H���O�R�Q�J�L�W�X�G�H���R�I���W�K�H���G�H�V�W�L�Q�D�W�L�R�Q���S�R�L�Q�W�����7�K�H���O�R�Q�J�L�W�X�G�H���L�V���H�[�S�U�H�V�V�H�G� 
���� �D�V���W�K�U�H�H���Y�D�O�X�H�V���J�L�Y�L�Q�J���W�K�H���G�H�J�U�H�H�V�����P�L�Q�X�W�H�V�����D�Q�G���V�H�F�R�Q�G�V��� 
���� �U�H�V�S�H�F�W�L�Y�H�O�\��� 

��� ���J�J�S�V������������� �*�3�6���'�H�V�W���/�R�Q�J�L�W�X�G�H� 

���� �,�Q�G�L�F�D�W�H�V���W�K�H���U�H�I�H�U�H�Q�F�H���X�V�H�G���I�R�U���J�L�Y�L�Q�J���W�K�H���E�H�D�U�L�Q�J���W�R���W�K�H���G�H�V�W�L�Q�D�W�L�R�Q� 
���� �S�R�L�Q�W��� 

���� �(�Q�X�P�H�U�D�W�H�G���9�D�O�X�H�V���Ù

���� �7�Ù���� �W�U�X�H���G�L�U�H�F�W�L�R�Q� 

���� �0�Ù���� �P�D�J�Q�H�W�L�F���G�L�U�H�F�W�L�R�Q� 

��� ���J�J�S�V������������� �*�3�6���'�H�V�W���%�H�D�U�L�Q�J���5�H�I� 

���� �7�K�H���E�H�D�U�L�Q�J���W�R���W�K�H���G�H�V�W�L�Q�D�W�L�R�Q���S�R�L�Q�W���L�Q���G�H�J�U�H�H�V�����7�K�H���U�D�Q�J�H���R�I���Y�D�O�X�H�V� 
���� �L�V���I�U�R�P�������������W�R����������������� 

��� ���J�J�S�V������������� �*�3�6���'�H�V�W���%�H�D�U�L�Q�J� 

���� �7�K�H���X�Q�L�W���X�V�H�G���W�R���H�[�S�U�H�V�V���W�K�H���G�L�V�W�D�Q�F�H���W�R���W�K�H���G�H�V�W�L�Q�D�W�L�R�Q���S�R�L�Q�W��� 

���� �(�Q�X�P�H�U�D�W�H�G���9�D�O�X�H�V���Ù

���� �.�Ù���� �N�L�O�R�P�H�W�H�U�V� 

���� �0�Ù���� �P�L�O�H�V� 

���� �1�Ù���� �Q�D�X�W�L�F�D�O���P�L�O�H�V� 

��� ���J�J�S�V������������� �*�3�6���'�H�V�W���'�L�V�W�D�Q�F�H���5�H�I� 

���� �����/�H�W�W�H�U���%�D�O�O�R�W����� 

���� �3�D�J�H������� �&�3�����������������$�G�G���9�L�V�L�E�O�H���/�L�J�K�W���3�K�R�W�R�J�U�D�S�K�\���$�W�W�U�L�E�X�W�H�V���F�R�U�U�H�V�S�R�Q�G�L�Q�J���W�R���(�;�,�)�������������D�Q�G���7�,�)�)���(�3� 



�� �$�W�W�U�L�E�X�W�H���'�H�V�F�U�L�S�W�L�R�Q�Ù�7�\�S�H�Ù�7�D�J�Ù�$�W�W�U�L�E�X�W�H���1�D�P�H�Ù

�� �7�K�H���G�L�V�W�D�Q�F�H���W�R���W�K�H���G�H�V�W�L�Q�D�W�L�R�Q���S�R�L�Q�W��� ��� ���J�J�S�V���������D��� �*�3�6���'�H�V�W���'�L�V�W�D�Q�F�H� 

�� �7�K�H���Q�D�P�H���R�I���W�K�H���P�H�W�K�R�G���X�V�H�G���I�R�U���O�R�F�D�W�L�R�Q���I�L�Q�G�L�Q�J��� ��� ���J�J�S�V���������E��� �*�3�6���3�U�R�F�H�V�V�L�Q�J���0�H�W�K�R�G� 

�� �7�K�H���Q�D�P�H���R�I���W�K�H���*�3�6���D�U�H�D��� ��� ���J�J�S�V���������F��� �*�3�6���$�U�H�D���,�Q�I�R�U�P�D�W�L�R�Q� 

�� �7�K�H���G�D�W�H���D�Q�G���W�L�P�H���L�Q�I�R�U�P�D�W�L�R�Q���U�H�O�D�W�L�Y�H���W�R���8�7�&�����&�R�R�U�G�L�Q�D�W�H�G� 
�� �8�Q�L�Y�H�U�V�D�O���7�L�P�H����� 

��� ���J�J�S�V���������G��� �*�3�6���'�D�W�H���6�W�D�P�S� 

�� �:�K�H�W�K�H�U���G�L�I�I�H�U�H�Q�W�L�D�O���F�R�U�U�H�F�W�L�R�Q���L�V���D�S�S�O�L�H�G���W�R���W�K�H���*�3�6���U�H�F�H�L�Y�H�U��� ��� ���J�J�S�V���������H��� �*�3�6���'�L�I�I�H�U�H�Q�W�L�D�O� 

�� �$�P�H�Q�G���'�,�&�2�0���3�6���������W�R���D�G�G���Q�H�Z���'�D�W�D���(�O�H�P�H�Q�W�V���D�V���I�R�O�O�R�Z�V���ñ

�� �����5�H�J�L�V�W�U�\���R�I���'�,�&�2�0���'�D�W�D���(�O�H�P�H�Q�W�V�Ù

���� �7�D�E�O�H�������������5�H�J�L�V�W�U�\���R�I���'�,�&�2�0���'�D�W�D���(�O�H�P�H�Q�W�V�Ù

���� �9�0�Ù�9�5�Ù�.�H�\�Z�R�U�G�Ù�1�D�P�H�Ù�7�D�J�Ù

���� ��� �'�6� �:�K�L�W�H���3�R�L�Q�W� �:�K�L�W�H���3�R�L�Q�W� ���J�J�S�D���������H��� 

���� ��� �'�6� �3�U�L�P�D�U�\���&�K�U�R�P�D�W�L�F�L�W�L�H�V� �3�U�L�P�D�U�\���&�K�U�R�P�D�W�L�F�L�W�L�H�V� ���J�J�S�D���������I��� 

���� ��� �8�7� �%�D�W�W�H�U�\���/�H�Y�H�O� �%�D�W�W�H�U�\���/�H�Y�H�O� ���J�J�S�D���������I��� 

���� ��� �'�6� �(�[�S�R�V�X�U�H���7�L�P�H� �(�[�S�R�V�X�U�H���7�L�P�H� ���J�J�S�D���������D��� 

���� ��� �'�6� �)�1�X�P�E�H�U� �)�1�X�P�E�H�U� ���J�J�S�D���������G��� 

���� ��� �,�6� �2�(�&�)���5�R�Z�V� �2�(�&�)���5�R�Z�V� ���J�J�S�D������������� 

���� ��� �,�6� �2�(�&�)���&�R�O�X�P�Q�V� �2�(�&�)���&�R�O�X�P�Q�V� ���J�J�S�D������������� 

���� �����Q� �8�&� �2�(�&�)���&�R�O�X�P�Q���1�D�P�H�V� �2�(�&�)���&�R�O�X�P�Q���1�D�P�H�V� ���J�J�S�D������������� 

���� �����Q� �'�6� �2�(�&�)���9�D�O�X�H�V� �2�(�&�)���9�D�O�X�H�V� ���J�J�S�D������������� 

���� ��� �,�6� �6�S�D�W�L�D�O���)�U�H�T�X�H�Q�F�\���5�H�V�S�R�Q�V�H� 
���� �5�R�Z�V� 

�6�S�D�W�L�D�O���)�U�H�T�X�H�Q�F�\���5�H�V�S�R�Q�V�H� 
�5�R�Z�V� 

���J�J�S�D������������� 

���� ��� �,�6� �6�S�D�W�L�D�O���)�U�H�T�X�H�Q�F�\���5�H�V�S�R�Q�V�H� 
���� �&�R�O�X�P�Q�V� 

�6�S�D�W�L�D�O���)�U�H�T�X�H�Q�F�\���5�H�V�S�R�Q�V�H� 
�&�R�O�X�P�Q�V� 

���J�J�S�D������������� 

���� �����Q� �8�&� �6�S�D�W�L�D�O���)�U�H�T�X�H�Q�F�\���5�H�V�S�R�Q�V�H� 
���� �&�R�O�X�P�Q���1�D�P�H�V� 

�6�S�D�W�L�D�O���)�U�H�T�X�H�Q�F�\���5�H�V�S�R�Q�V�H� 
�&�R�O�X�P�Q���1�D�P�H�V� 

���J�J�S�D������������� 

���� �����Q� �'�6� �6�S�D�W�L�D�O���)�U�H�T�X�H�Q�F�\���5�H�V�S�R�Q�V�H� 
���� �9�D�O�X�H�V� 

�6�S�D�W�L�D�O���)�U�H�T�X�H�Q�F�\���5�H�V�S�R�Q�V�H� 
�9�D�O�X�H�V� 

���J�J�S�D������������� 

���� ��� �,�6� �&�R�O�R�U���)�L�O�W�H�U���$�U�U�D�\���3�D�W�W�H�U�Q���5�R�Z�V� �&�R�O�R�U���)�L�O�W�H�U���$�U�U�D�\���3�D�W�W�H�U�Q���5�R�Z�V� ���J�J�S�D������������� 

���� ��� �,�6� �&�R�O�R�U���)�L�O�W�H�U���$�U�U�D�\���3�D�W�W�H�U�Q� 
���� �&�R�O�X�P�Q�V� 

�&�R�O�R�U���)�L�O�W�H�U���$�U�U�D�\���3�D�W�W�H�U�Q� 
�&�R�O�X�P�Q�V� 

���J�J�S�D������������� 

���� �����Q� �'�6� �&�R�O�R�U���)�L�O�W�H�U���$�U�U�D�\���3�D�W�W�H�U�Q���9�D�O�X�H�V� �&�R�O�R�U���)�L�O�W�H�U���$�U�U�D�\���3�D�W�W�H�U�Q���9�D�O�X�H�V� ���J�J�S�D������������� 

���� ��� �8�6� �)�O�D�V�K���)�L�U�L�Q�J���6�W�D�W�X�V� �)�O�D�V�K���)�L�U�L�Q�J���6�W�D�W�X�V� ���J�J�S�D������������� 

���� ��� �8�6� �)�O�D�V�K���5�H�W�X�U�Q���6�W�D�W�X�V� �)�O�D�V�K���5�H�W�X�U�Q���6�W�D�W�X�V� ���J�J�S�D������������� 

���� ��� �8�6� �)�O�D�V�K���0�R�G�H� �)�O�D�V�K���0�R�G�H� ���J�J�S�D������������� 

���� ��� �8�6� �)�O�D�V�K���)�X�Q�F�W�L�R�Q���3�U�H�V�H�Q�W� �)�O�D�V�K���)�X�Q�F�W�L�R�Q���3�U�H�V�H�Q�W� ���J�J�S�D������������� 

���� ��� �8�6� �)�O�D�V�K���5�H�G���(�\�H���0�R�G�H� �)�O�D�V�K���5�H�G���(�\�H���0�R�G�H� ���J�J�S�D������������� 

���� ��� �8�6� �(�[�S�R�V�X�U�H���3�U�R�J�U�D�P� �(�[�S�R�V�X�U�H���3�U�R�J�U�D�P� ���J�J�S�D������������� 

���� ��� �8�7� �6�S�H�F�W�U�D�O���6�H�Q�V�L�W�L�Y�L�W�\� �6�S�H�F�W�U�D�O���6�H�Q�V�L�W�L�Y�L�W�\� ���J�J�S�D������������� 

���� ��� �,�6� �3�K�R�W�R�J�U�D�S�K�L�F���6�H�Q�V�L�W�L�Y�L�W�\� �3�K�R�W�R�J�U�D�S�K�L�F���6�H�Q�V�L�W�L�Y�L�W�\� ���J�J�S�D������������� 

���� ��� �,�6� �6�H�O�I���7�L�P�H�U���0�R�G�H� �6�H�O�I���7�L�P�H�U���0�R�G�H� ���J�J�S�D���������E��� 

���� ��� �8�6� �6�H�Q�V�L�W�L�Y�L�W�\���7�\�S�H� �6�H�Q�V�L�W�L�Y�L�W�\���7�\�S�H� ���J�J�S�D������������� 

���� �����/�H�W�W�H�U���%�D�O�O�R�W����� 

���� �3�D�J�H������� �&�3�����������������$�G�G���9�L�V�L�E�O�H���/�L�J�K�W���3�K�R�W�R�J�U�D�S�K�\���$�W�W�U�L�E�X�W�H�V���F�R�U�U�H�V�S�R�Q�G�L�Q�J���W�R���(�;�,�)�������������D�Q�G���7�,�)�)���(�3� 



�� �9�0�Ù�9�5�Ù�.�H�\�Z�R�U�G�Ù�1�D�P�H�Ù�7�D�J�Ù

�� ��� �,�6� �6�W�D�Q�G�D�U�G���2�X�W�S�X�W���6�H�Q�V�L�W�L�Y�L�W�\� �6�W�D�Q�G�D�U�G���2�X�W�S�X�W���6�H�Q�V�L�W�L�Y�L�W�\� ���J�J�S�D������������� 

�� ��� �,�6� �5�H�F�R�P�P�H�Q�G�H�G���(�[�S�R�V�X�U�H���,�Q�G�H�[� �5�H�F�R�P�P�H�Q�G�H�G���(�[�S�R�V�X�U�H���,�Q�G�H�[� ���J�J�S�D������������� 

�� ��� �,�6� �,�6�2���6�S�H�H�G� �,�6�2���6�S�H�H�G� ���J�J�S�D������������� 

�� ��� �,�6� �,�6�2���6�S�H�H�G���/�D�W�L�W�X�G�H���\�\�\� �,�6�2���6�S�H�H�G���/�D�W�L�W�X�G�H���\�\�\� ���J�J�S�D������������� 

�� ��� �,�6� �,�6�2���6�S�H�H�G���/�D�W�L�W�X�G�H���]�]�]� �,�6�2���6�S�H�H�G���/�D�W�L�W�X�G�H���]�]�]� ���J�J�S�D������������� 

�� ��� �8�7� �(�[�L�I���9�H�U�V�L�R�Q� �(�[�L�I���9�H�U�V�L�R�Q� ���J�J�S�D������������� 

�� ��� �'�6� �6�K�X�W�W�H�U���6�S�H�H�G���9�D�O�X�H� �6�K�X�W�W�H�U���6�S�H�H�G���9�D�O�X�H� ���J�J�S�D������������� 

�� ��� �'�6� �$�S�H�U�W�X�U�H���9�D�O�X�H� �$�S�H�U�W�X�U�H���9�D�O�X�H� ���J�J�S�D������������� 

���� ��� �'�6� �%�U�L�J�K�W�Q�H�V�V���9�D�O�X�H� �%�U�L�J�K�W�Q�H�V�V���9�D�O�X�H� ���J�J�S�D������������� 

���� ��� �'�6� �(�[�S�R�V�X�U�H���%�L�D�V���9�D�O�X�H� �(�[�S�R�V�X�U�H���%�L�D�V���9�D�O�X�H� ���J�J�S�D������������� 

���� ��� �'�6� �0�D�[���$�S�H�U�W�X�U�H���9�D�O�X�H� �0�D�[���$�S�H�U�W�X�U�H���9�D�O�X�H� ���J�J�S�D������������� 

���� ��� �'�6� �6�X�E�M�H�F�W���'�L�V�W�D�Q�F�H� �6�X�E�M�H�F�W���'�L�V�W�D�Q�F�H� ���J�J�S�D������������� 

���� ��� �8�6� �0�H�W�H�U�L�Q�J���0�R�G�H� �0�H�W�H�U�L�Q�J���0�R�G�H� ���J�J�S�D������������� 

���� ��� �8�6� �/�L�J�K�W���6�R�X�U�F�H� �/�L�J�K�W���6�R�X�U�F�H� ���J�J�S�D������������� 

���� ��� �'�6� �)�R�F�D�O���/�H�Q�J�W�K� �)�R�F�D�O���/�H�Q�J�W�K� ���J�J�S�D���������D��� 

���� ��� �,�6� �6�X�E�M�H�F�W���$�U�H�D� �6�X�E�M�H�F�W���$�U�H�D� ���J�J�S�D������������� 

���� ��� �2�%� �0�D�N�H�U���1�R�W�H� �0�D�N�H�U���1�R�W�H� ���J�J�S�D���������F��� 

���� ��� �'�6� �7�H�P�S�H�U�D�W�X�U�H� �7�H�P�S�H�U�D�W�X�U�H� ���J�J�S�D������������� 

���� ��� �'�6� �+�X�P�L�G�L�W�\� �+�X�P�L�G�L�W�\� ���J�J�S�D������������� 

���� ��� �'�6� �3�U�H�V�V�X�U�H� �3�U�H�V�V�X�U�H� ���J�J�S�D������������� 

���� ��� �'�6� �:�D�W�H�U���'�H�S�W�K� �:�D�W�H�U���'�H�S�W�K� ���J�J�S�D������������� 

���� ��� �'�6� �$�F�F�H�O�H�U�D�W�L�R�Q� �$�F�F�H�O�H�U�D�W�L�R�Q� ���J�J�S�D������������� 

���� ��� �'�6� �&�D�P�H�U�D���(�O�H�Y�D�W�L�R�Q���$�Q�J�O�H� �&�D�P�H�U�D���(�O�H�Y�D�W�L�R�Q���$�Q�J�O�H� ���J�J�S�D������������� 

���� ������� �'�6� �)�O�D�V�K���(�Q�H�U�J�\� �)�O�D�V�K���(�Q�H�U�J�\� ���J�J�S�D���D�����E��� 

���� ��� �,�6� �6�X�E�M�H�F�W���/�R�F�D�W�L�R�Q� �6�X�E�M�H�F�W���/�R�F�D�W�L�R�Q� ���J�J�S�D���D��������� 

���� ��� �'�6� �(�[�S�R�V�X�U�H���,�Q�G�H�[� �(�[�S�R�V�X�U�H���,�Q�G�H�[� ���J�J�S�D���D��������� 

���� ��� �8�6� �6�H�Q�V�L�Q�J���0�H�W�K�R�G� �6�H�Q�V�L�Q�J���0�H�W�K�R�G� ���J�J�S�D���D��������� 

���� ��� �8�6� �)�L�O�H���6�R�X�U�F�H� �)�L�O�H���6�R�X�U�F�H� ���J�J�S�D���D��������� 

���� ��� �8�6� �6�F�H�Q�H���7�\�S�H� �6�F�H�Q�H���7�\�S�H� ���J�J�S�D���D��������� 

���� ��� �8�6� �&�X�V�W�R�P���5�H�Q�G�H�U�H�G� �&�X�V�W�R�P���5�H�Q�G�H�U�H�G� ���J�J�S�D���D��������� 

���� ��� �8�6� �(�[�S�R�V�X�U�H���0�R�G�H� �(�[�S�R�V�X�U�H���0�R�G�H� ���J�J�S�D���D��������� 

���� ��� �8�6� �:�K�L�W�H���%�D�O�D�Q�F�H� �:�K�L�W�H���%�D�O�D�Q�F�H� ���J�J�S�D���D��������� 

���� ��� �'�6� �'�L�J�L�W�D�O���=�R�R�P���5�D�W�L�R� �'�L�J�L�W�D�O���=�R�R�P���5�D�W�L�R� ���J�J�S�D���D��������� 

���� ��� �,�6� �)�R�F�D�O���/�H�Q�J�W�K���,�Q�������P�P���)�L�O�P� �)�R�F�D�O���/�H�Q�J�W�K���,�Q�������P�P���)�L�O�P� ���J�J�S�D���D��������� 

���� ��� �8�6� �6�F�H�Q�H���&�D�S�W�X�U�H���7�\�S�H� �6�F�H�Q�H���&�D�S�W�X�U�H���7�\�S�H� ���J�J�S�D���D��������� 

���� ��� �8�6� �*�D�L�Q���&�R�Q�W�U�R�O� �*�D�L�Q���&�R�Q�W�U�R�O� ���J�J�S�D���D��������� 

���� ��� �8�6� �&�R�Q�W�U�D�V�W� �&�R�Q�W�U�D�V�W� ���J�J�S�D���D��������� 

���� ��� �8�6� �6�D�W�X�U�D�W�L�R�Q� �6�D�W�X�U�D�W�L�R�Q� ���J�J�S�D���D��������� 

���� ��� �8�6� �6�K�D�U�S�Q�H�V�V� �6�K�D�U�S�Q�H�V�V� ���J�J�S�D���D�����D��� 

���� ��� �2�%� �'�H�Y�L�F�H���6�H�W�W�L�Q�J���'�H�V�F�U�L�S�W�L�R�Q� �'�H�Y�L�F�H���6�H�W�W�L�Q�J���'�H�V�F�U�L�S�W�L�R�Q� ���J�J�S�D���D�����E��� 

���� ��� �8�6� �6�X�E�M�H�F�W���'�L�V�W�D�Q�F�H���5�D�Q�J�H� �6�X�E�M�H�F�W���'�L�V�W�D�Q�F�H���5�D�Q�J�H� ���J�J�S�D���D�����F��� 

���� ��� �8�7� �&�D�P�H�U�D���2�Z�Q�H�U���1�D�P�H� �&�D�P�H�U�D���2�Z�Q�H�U���1�D�P�H� ���J�J�S�D���D��������� 

���� �����/�H�W�W�H�U���%�D�O�O�R�W����� 

���� �3�D�J�H������� �&�3�����������������$�G�G���9�L�V�L�E�O�H���/�L�J�K�W���3�K�R�W�R�J�U�D�S�K�\���$�W�W�U�L�E�X�W�H�V���F�R�U�U�H�V�S�R�Q�G�L�Q�J���W�R���(�;�,�)�������������D�Q�G���7�,�)�)���(�3� 


	CP-1736
	
	
	2 Normative References
	A.32.4.2 VL Photographic Image IOD Entity-Relationship Model
	C.7.5 Common Equipment IE Modules
	C.7.5.1 General Equipment Module
	C.7.5.1.1 General Equipment Attribute Descriptions
	C.7.5.1.1.1 Date of Last Calibration, Time of Last Calibration
	C.7.5.1.1.2 Pixel Padding Value and Pixel Padding Range Limit
	C.7.5.1.1.3 Software Versions


	C.7.5.2 Enhanced General Equipment Module

	C.8.12 VL Modules and Functional Group Macros
	C.8.12.1 VL Image Module
	C.8.12.1.1 VL Image Module Attribute Descriptions
	C.8.12.1.1.1 Photometric Interpretation
	C.8.12.1.1.2 Bits Allocated, Bits Stored, and High Bit
	C.8.12.1.1.3 Pixel Representation
	C.8.12.1.1.4 Samples Per Pixel
	C.8.12.1.1.5 Planar Configuration
	C.8.12.1.1.6 Image Type
	C.8.12.1.1.7 Referenced Image Sequence


	C.8.12.n1 VL Photographic Equipment Module
	C.8.12.n2 VL Photographic Acquisition Module
	C.8.12.n3 VL Photographic Geolocation Module

	6 Registry of DICOM Data Elements
	E.1.1 De-identifier
	XXXX Mapping of Visible Light Photography Related Attributes to EXIF and TIFF/EP Tags (Informative)


