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Motion Imagery Standards Board MISB EG 0801.1
Engineering Guideline: 14 May 2009

Profile 1: Photogrammetry Metadata Set for Digital
Motion Imagery

1 Scope

This Engineering Guideline presents the KLV metadata and metadata structures necessary for the dissemination of
data required for the photogrammetric exploitation of motion imagery. The ability to geo-locate points on an image
with known confidence is a necessary pre-requisite to targeting. This Standard therefore is intended as a necessary
step along the way to meeting the legal and operational requirements to allow targeting from motion imagery.
Readers are referred to the Sensor Model Standardization: Frame Sensor Model Formulation for detailed
background on the terms, methodology, and assumptions of this Standard.

The metadata structures of this Standard are designed to allow for flexible, bit-efficient packaging of the necessary
data. This document concerns itself solely with the metadata and metadata structures specific to photogrammetry;
metadata necessary for the primary exploitation of the motion imagery (including such elements as mission number,
sensor type, platform type, efc.) and security metadata are not addressed in this Engineering Guideline. This
Engineering Guideline is designed to be used in conjunction with MISB EG 0601.1: UAV Datalink Local Data Set,
MISB RP 0603: Common Time Reference for Digital Motion Imagery Using Coordinated Universal Time, and
MISB EG 0102.5: Security Metadata Universal and Local Data Sets to cover security, timing, and primary
exploitation metadata.

The metadata and metadata structures defined or called out herein are designed to be populated at the earliest
possible point in the image chain for maximum fidelity. In most cases, this will be aboard the platform on which the
motion imagery sensor is housed, although the improved point-positioning accuracy afforded by differential GPS
techniques may dictate that some of these metadata be populated at the receipt station for the motion imagery
essence.

2 References

2.1 Normative References

Hofmann-Wellenhof, B., H. Lichtenegger, and J. Collins. GPS: Theory and Practice. Vienna: Springer-Verlag,
1997.
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Times (12 March 2004).

Mikhail, Edward M., James S. Bethel, and J. Chris McGlone. Introduction to Modern Photogrammetry. New Y ork:
John Wiley & Sons, Inc., 2001.

MISB EG 0701: Common Metadata System: Structure.

MISB KLV Metadata Annex to SMPTE RP 210.

MISB RP 0603: Common Time Reference for Digital Motion Imagery Using Coordinated Universal Time (UTC).
NIMA TR8350.2: Department of Defense World Geodetic System 1984, Its Definitions and Relationships with Local
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SMPTE 336M-2007: Data Encoding Protocol Using Key-Length-Value.
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2.2 Informative References

MISB EG 0104.6: Predator UAV Basic Universal Metadata Set.

MISB EG 0601.1: UAV Datalink Local Data Set.

MISB RP 0102.4: Security Metadata Universal and Local Data Sets for Digital Motion Imagery.
MISB RP 0103.1: Timing Reconciliation Universal Metadata Set for Digital Motion Imagery.
MISB RP 0604: Time Stamping Compressed Motion Imagery.
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MISB RP 0605.1: Inserting Time Code and Metadata in High Definition Uncompressed Video.
MISB RP 0608.1: Motion Imagery Identification.
Sensor Model Standardization: Frame Sensor Model Formulation, v. 1.1 (1 May 2006).

3 Introduction

SMPTE 336M Local Data Sets and Truncation Packs provide for the flexible and efficient transmission of KLV
formatted metadata items. While transmitting the individual 16-byte key, basic encoding rules (BER) metadata data
items is appropriate for applications where the total number of metadata items is relatively small or bandwidth
constraints are minimal, this Engineering Guideline calls out several hundred individual metadata elements that are
either necessary or desirable for performing accurate photogrammetry of accompanying digital video essence.
Under such a circumstance, the bandwidth overhead of transmitting individual keys would likely prove prohibitive
for almost all platform-to-station data links. This Engineering Guideline therefore also provides for the use of
standardized metadata structures (Local Data Sets and Truncation Packs) to 1) minimize the bandwidth necessary
for the transmission of necessary metadata; and 2) allow for the logical and efficient encoding of the necessary
metadata depending on the particular circumstances of the mission.

This document defines two Local Data Sets (The Photogrammetry External Parameters Correlation LDS and the
Photogrammetry Internal Parameters Correlation LDS) and is under configuration management. Any changes to
this document must be accompanied by a document revision and date change and be coordinated with the managing
organization.

Since each Truncation Pack and Local Data Set defined in § 4 is composed of individually valid metadata keys, in
no way does this Engineering Guideline prohibit the use of these keys individually or outside of the Truncation
Pack/Local Data Set structures when such is consistent with mission and/or bandwidth considerations. It does,
however, remain vital that the POSIX Microseconds key value associated with any independently-represented keys
be conveyed clearly.

4 Photogrammetry Metadata Set

4.1 Conventions

Unless otherwise noted, all keys represented by unsigned integers (UINTs) are packed representations of real
numbers. See § 8 for the specific method of representing real numbers by integers for this EG.

The Version key (06.0E.2B.34.01.01.01.01.0E.01.02.05.04.00.00.00) is not a packed integer representation of a real
number; its value is an integer.

The POSIX Microseconds key (06.0E.2B.34.01.01.01.03.07.02.01.01.01.05.00.00) is not a packed integer
representation of a real number; per MISB RP 0603: Common Time Reference for Digital Motion Imagery Using
Coordinated Universal Time (UTC), its value is an integer.

The Image Rows Key (06.0E.2B.34.01.01.01.01.0E.01.02.02.06.00.00.00) and Image Column Key
(06.0E.2B.34.01.01.01.01.0E.01.02.02.07.00.00.00) are not packed integer representations of real numbers; their
values are integers.

4.2 Independent Keys

4.2.1 POSIX Microseconds

Each Truncation Pack (except the Photogrammetry Internal Parameters Image Size Truncation Pack) defined in this
Standard shall contain as its first element the time at which the measurement(s) were valid according to MISB RP
0603 using the POSIX Microseconds key.

Key Name: POSIX Microseconds
Key Number: 06 OE 2B 34 01 01 01 03 07020101 01 050000
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Data Type: UINTo64
Data Format: Bitwise mapping of 64 bit timecode into 8 bytesLength: 8 bytes

See SMPTE RP 210.11 for further details.

This key shall be present in any instantiation of the Photogrammetry External Parameters Correlation Local Data Set
and the Photogrammetry Internal Parameters Correlation Local Data Set.

4.2.2 Version Number

Each Truncation Pack (except the Photogrammetry Internal Parameters Image Size Truncation Pack) defined in this
Standard shall contain as its second element the version number of this document.

Key Name: Version

Key Number: 06 OE 2B 34 01010101 OEO01 0205 04 00 00 00

Data Type: UINTI16

Data Format: 0d01 (For EG 0801.1; a future version EG 0801.2 would be 0d02)
Length: 2 bytes

This key shall be present in any instantiation of the Photogrammetry External Parameters Correlation Local Data Set
and the Photogrammetry Internal Parameters Correlation Local Data Set.

4.3 External Parameters

The External Parameters describe the parameters needed to relate the sensor or platform to the “real world.” The
“real world” coordinate system is relative to the World Geodetic System-1984 (WGS-84), which is a mandate by the
Department of Defense. All of the position coordinates and velocity elements are in reference to this coordinate
system.

The WGS-84 geodetic system is a Cartesian, Earth-centered, Earth-fixed (ECEF) reference frame that is the best
mathematical approximation of the Earth’s surface, with the x-axis pointing towards the equator along the
Greenwich meridian, the z-axis pointing towards the North Pole, and the y-axis completing the right-handed
coordinate system. The WGS-84 defines the Earth’s semi-major axis in terms of meters. Since most platforms
hosting motion imagery sensors will use, at least in part, Global Positioning System (GPS) receivers to determine
their position, the native GPS coordinates shall be used for photogrammetry applications. The native coordinate
format of a GPS receiver position is a WGS-84 Cartesian position, WGS-84 ECEF Cartesian coordinates (in
meters). If it is necessary to later transform these coordinates into another systems (e. g. Latitude, Longitude, and
Height-Above-Ellipsoid), the onus will be on the user to avoid introducing errors through such a co-ordinate
transformation.

The orientation of the sensor or platform is relative to the “local” co-ordinate system, which refers to a North-East-
Down system at the location of the sensor or platform on the Ellipsoid. Figure 1below describes the orientation of
the local coordinate system relative to the ECEF coordinate system. Section 8.7 gives a description, with
corresponding figures, of the rotation angles relative to the Local coordinate system, where they are applied
sequentially as heading-pitch-roll.
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Figure 1 The Local coordinate relative to the ECEF coordinate system
Photogrammetry External Platform Position Truncation Pack
This is a truncation pack, fully consistent with the definitions, explanations, and guidance given in MISB RP 0701 §
4.2.3. The first element in this pack is the topmost key entry in Table 1 (POSIX Microseconds), and each
succeeding entry in the truncation pack will be the next lower row in the table.

The ECEF coordinates reported in this truncation pack represents the origin of the platform’s reference frame. This
origin may be different from platform to platform, e.g. the GPS antenna center versus the IMU center; however, it
has a consistent definition within a platform. In addition to the ECEF position coordinates of the platform, this
truncation pack includes keys for recording the standard deviation (sigma, o) of the platform position components
and the correlation coefficients (rho, p) between the platform position components

Please see § 8.2 for further information.
4.3.1 Photogrammetry External Platform Velocity Truncation Pack

This is a truncation pack, fully consistent with the definitions, explanations, and guidance given in MISB RP 0701 §
4.2.3. The first element in this pack is the topmost key entry in Table 2 (POSIX Microseconds), and each
succeeding entry in the truncation pack will be the next lower row in the table.

The velocity of the platform refers to the velocity at which the origin of the platform’s reference frame moves with
respect to the ECEF reference frame. In addition to the ECEF velocity components (in meters per second) of the
platform, this truncation pack includes keys for recording the standard deviation (sigma, o) of the platform velocity
components and the correlation coefficients (rho, p) between the platform velocity components.

4.3.2 Photogrammetry External Platform Orientation Pack

This is a truncation pack, fully consistent with the definitions, explanations, and guidance given in MISB RP 0701 §
4.2.3. The first element in this pack is the topmost key entry in Table 3 (POSIX Microseconds), and each
succeeding entry in the truncation pack will be the next lower row in the table.
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All angles defined in this EG are intended on being a scalar number (representing the fraction of a half-circle of arc)
used to multiply by pi, which is defined in § 8.1. The intention of this definition is to minimize the errors in having
multiple definitions of pi. The Platform Heading Angle is given in half-circles clockwise from True North. The
Platform Pitch Angle is given in half-circles from the local horizontal plane from +1.0 half-circles (nose pointing
through zenith to a point behind the viewer on the horizon) through 0 (nose oriented with the local horizontal) to -
1.0 half-circles (nose pointing through nadir to a point behind the viewer on the horizon). The Platform Roll angle
is in the range -1.0 half-circles to +1.0 half-circles with the right wing down (up) representing a positive (negative)
rotation.

These angles are applied sequentially as heading-pitch-roll, and are described above in Figure 1(b), with a detailed
explanation given in § 8.7. In addition to the Platform Orientation components (in half-circles) of the platform, this
truncation pack includes keys for recording the standard deviation (sigma, ) values of the angular precisions about
the platform reference frame axes and the correlation coefficients (rho, p) between these angle components.

4.3.3 Photogrammetry Platform Orientation Rate Truncation Pack

This is a truncation pack, fully consistent with the definitions, explanations, and guidance given in MISB RP 0701 §
4.2.3. The first element in this pack is the topmost key entry in Table 4 (POSIX Microseconds), and each
succeeding entry in the truncation pack will be the next lower row in the table.

The definitions and sign conventions for the platform orientation rates (time rate of change) are the same as those
given in § 4.3.3.

In addition to the Platform Absolute Orientation Rate components (in half-circles per second) of the platform, this
truncation pack includes keys for recording the standard deviation (sigma, o) of the Platform Orientation Rate
components and the correlation coefficients (rho, p) between the Orientation Rate components.

4.3.4 Photogrammetry External Sensor Position Truncation Pack

This is a truncation pack, fully consistent with the definitions, explanations, and guidance given in MISB RP 0701 §
4.2.3. The first element in this pack is the topmost key entry in Table 5 (POSIX Microseconds), and each
succeeding entry in the truncation pack will be the next lower row in the table.

In addition to the ECEF position coordinates of the sensor’s principal point (i.e. the frontal node of the optical
system), this truncation pack includes keys for recording the standard deviation (sigma, c) of the sensor position
components and the correlation coefficients (rho, p) between the sensor position components

Please see § 8.1 for further information.

4.3.5 Photogrammetry External Sensor Velocity Truncation Pack

This is a truncation pack, fully consistent with the definitions, explanations, and guidance given in MISB RP 0701 §
4.2.3. The first element in this pack is the topmost key entry in Table 6 (POSIX Microseconds), and each
succeeding entry in the truncation pack will be the next lower row in the table.

In addition to the ECEF velocity components (in meters per second) of the sensor, this truncation pack includes keys
for recording the standard deviation (sigma, c) of the sensor velocity components and the correlation coefficients
(rho, p) between the sensor velocity components.

4.3.6 Photogrammetry Sensor Absolute Orientation Truncation Pack

This is a truncation pack, fully consistent with the definitions, explanations, and guidance given in MISB RP 0701 §
4.2.3. The first element in this pack is the topmost key entry in Table 7 (POSIX Microseconds), and each
succeeding entry in the truncation pack will be the next lower row in the table.
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The Sensor Absolute Orientation Parameters are defined to be analogous to the Platform Heading, Pitch, and Roll
parameters in § 4.3.3, as shown in Figure 1b, with a detailed explanation given in § 8.7:

The Heading of a sensor is the angle from True North to the boresight vector projected onto the horizontal plane.
Range of values is 0 to almost 2 half-circles; North is 0, East is 0.5 half-circles; South is 1 radian/pi, and West is 1.5
half-circles.

The Pitch of a sensor describes the angle its boresight vector makes with the horizontal, where the vertical is
perpendicular to the ellipsoid; positive (negative) angles describe a nose up (down) orientation. Range of values is -
1.0 half-circles to +1.0 half-circles.

The roll angle is the angle, defined as positive clockwise, that rotates the image about the principal (or optical) axis
of the LOS coordinate frame that completed the sensor orientation. This value is given in half-circles from -1.0 to
+1.0.

When the sensor boresight vector passes through nadir, continuity in the sensor heading angle should be maintained
at the expense of continuity in the roll angle.

These angles are applied sequentially as heading-pitch-roll, and are described above in Figure 2, Figure 3, and
Figure 4, with a detailed explanation given in § 8.7. In addition to the Sensor Orientation components (in half-
circles) of the sensor, this truncation pack includes keys for recording the standard deviation (sigma, o) values of the
angular precisions about the LOS axes and the correlation coefficients (rho, p) between these angle components.

NOTE: After the sequential rotations are applied, the LOS axes will be aligned there the x-axis is pointing along the
sensor’s LOS, the y-axis is parallel to the rows in the image, and the z-axis is parallel to the columns in the image.

4.3.7 Photogrammetry Sensor Absolute Orientation Rate Truncation Pack

This is a truncation pack, fully consistent with the definitions, explanations, and guidance given in MISB RP 0701 §
4.2.3. The first element in this pack is the topmost key entry in Table 8 (POSIX Microseconds), and each
succeeding entry in the truncation pack will be the next lower row in the table.

The definitions and sign conventions for the Sensor Absolute Orientation Rates (time rate of change) are the same as
those given in § 4.3.7.

In addition to the Sensor Absolute Orientation Rate components (in half-circles per second) of the sensor, this
truncation pack includes keys for recording the standard deviation (sigma, o) of the Sensor Absolute Orientation
Rate components and the correlation coefficients (rho, p) between the Sensor Absolute Orientation Rate
components.

4.3.8 Photogrammetry External Parameters Correlation Local Data Set

This Local Data Set contains all of the external parameter correlation coefficients that span elements in two different
Truncation Packs (between a position and a velocity component, between a platform position component and a
platform orientation rate, efc.). The constituent elements are given in Table 9.

Per § 4.2, the POSIX Microseconds and Version keys must be present in any instantiation of this LDS.
4.4 Internal Parameters

4.4.1 Photogrammetry Internal Parameters Boresight Truncation Pack

This is a truncation pack, fully consistent with the definitions, explanations, and guidance given in MISB RP 0701 §
4.2.3. The first element in this pack is the topmost key entry in Table 10 (POSIX Microseconds), and each
succeeding entry in the truncation pack will be the next lower row in the table.
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The Boresight Offset Delta X, Delta Y, and Delta Z parameters (measured in the platform local frame) represent the
translation from the origin of the sensor coordinate frame to the origin of the local platform coordinate frame (which
may be the phase center of the GPS antenna or Inertial Measurement Unit (IMU) from which the platform position
is derived) in terms of the platform local frame. The platform local frame is defined in the usual way, with the
positive x-axis coincident pointing out the nose of the platform, the y-axis positive along the right wingtip of the
platform, and the z-axis completing the right-handed coordinate system. The rotational offsets Delta Angle 1, Delta
Angle 2, and Delta Angle 3 are any angular corrections applied to the IMU LOS angles that rotate the IMU axes to
the LOS axes. Delta Angle 1 represents the rotation about the twice-rotated x-axis of the IMU reference frame, Delta
Angle 2 represents the rotation about the once-rotated y-axis of the IMU reference frame, and Delta Angle 3
represents the rotation about the z-axis of the IMU reference frame. The rotations are applied in the following order:
(1) apply the Delta Angle 3 rotation about the z-axis of the IMU reference frame; (2) next apply the Delta Angle 2
rotation about the once-rotated y-axis of the IMU reference frame; and (3) finally apply the Delta Angle 1 rotation
about the twice-rotated x-axis of the IMU reference frame. These sequential rotations will rotate the measured IMU
reference frame to the sensor’s optical LOS reference frame. If the IMU reference frame is aligned to the sensor’s
optical axis, the three boresighting angles are equal to zero. See section 8.7 for figures describing the rotations and
section 8.8 of this document for further information on the application of the boresighting offsets.

4.4.2 Photogrammetry Internal Parameters Image Size Truncation Pack

This is a truncation pack, fully consistent with the definitions, explanations, and guidance given in MISB RP 0701 §
4.2.3. The first element in this pack is the topmost key entry in Table 11 (POSIX Microseconds), and each
succeeding entry in the truncation pack will be the next lower row in the table.

4.4.3 Photogrammetry Internal Parameters Focal Plane Truncation Pack

This is a truncation pack, fully consistent with the definitions, explanations, and guidance given in MISB RP 0701 §
4.2.3. The first element in this pack is the topmost key entry in Table 12 (POSIX Microseconds), and each
succeeding entry in the truncation pack will be the next lower row in the table.

4.4.4 Photogrammetry Internal Parameters Radial Distortion Truncation
Pack

This is a truncation pack, fully consistent with the definitions, explanations, and guidance given in MISB RP 0701 §
4.2.3. The first element in this pack is the topmost key entry in Table 14 (POSIX Microseconds), and each
succeeding entry in the truncation pack will be the next lower row in the table. These parameters correct for barrel
or pincushion distortions in the sensor optics. Radial lens distortion is treated as a polynomial function of the radial

distance r from the principal point. The radial distortion parameters are, the ko, ki, k,, and kj parameters1 of
Equation 3, with the first radial distortion parameter equal to ky, efc.

3 5 7
d. =k, +kr +k,r’ +k;r
Eq. 3 from SMS: FSMF

4.4.5 Photogrammetry Internal Parameters Tangential-Decentering
Truncation Pack

This is a truncation pack, fully consistent with the definitions, explanations, and guidance given in MISB RP 0701 §
4.2.3. The first element in this pack is the topmost key entry in Table 15 (POSIX Microseconds), and each
succeeding entry in the truncation pack will be the next lower row in the table. The first, second, and third

tangential/decentering parameters correspond with the Py, P>, and P3 parameters (respectively) that correct the image
coordinates for these distortions described in Equation 5 of the Frame Sensor Model Formulation.

! Sensor Model Standardization: Frame Sensor Model Formulation, v. 1.1 (1 May 2006), p. 7.
? Sensor Model Standardization: Frame Sensor Model Formulation, v. 1.1 (1 May 2006), p. 8.
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AX joren = (14 Pr?)[P(r? +2%%) + 2P, X x 7]

Aydecen = (1 + [)31/'2)[2})1%)()7-'_ PZ(’”2 + 2.)_/2)]
Equation 5 from SMS: FSMF

4.4.6 Photogrammetry Internal Parameters Affine Truncation Pack

This is a truncation pack, fully consistent with the definitions, explanations, and guidance given in MISB RP 0701 §
4.2.3. The first element in this pack is the topmost key entry in Table 16 (POSIX Microseconds), and each
succeeding entry in the truncation pack will be the next lower row in the table. These parameters correct for the

differential scale affine effects in the imagery. The parameter by is associated with the differential scale affine
parameter and parameter b is associated with the skew affine parameter from Equation 2 in SMS: FSME.?

Axf,skew—scale = blf + bz)_/
where

f = 'xf —_ xo
V=Y~V

Equation 2 from SMS: FSMF

Where x¢ and yg are the principal point offsets in the x and y directions, respectively; and xr and xr are the image
coordinates in the frame coordinate system.

4.4.7 Photogrammetry Internal Parameters Correlation Local Data set

This Local Data Set contains all of the internal parameter correlation coefficients that span elements in two different
Truncation Packs (between a Radial Distortion Parameters and Tangential-Distorting Parameters, efc.). The
constituent elements are given in Table 17.

Per § 4.2, the POSIX Microseconds and Version keys must be present in any instantiation of this LDS.
4.5 Miscellaneous Parameters

4.5.1 Slant Range Truncation Pack

This is a truncation pack, fully consistent with the definitions, explanations, and guidance given in MISB RP 0701 §
4.2.3. The first element in this pack is the topmost key entry in Table 18 (POSIX Microseconds), and each
succeeding entry in the truncation pack will be the next lower row in the table.

Note that the Slant Range is defined in SMPTE RP 210.10. The definition given in SMPTE RP 210.10 is repeated
here for reference, but in the event of a discrepancy arising between this document and a later version of SMPTE RP
210, the SMPTE document shall have precedence.

Slant Range is the “Distance from the sensor to the center point on ground of the framed subject (image) depicted in
the captured essence, (default metres)”

The Slant Range Truncation Pack also includes a key for the standard deviation (sigma, o) of the Slant Range, given
in meters.

3 Sensor Model Standardization: Frame Sensor Model Formulation, v. 1.1 (1 May 2006), p. 8
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4.5.2 GPS DOP Truncation Pack

This is a truncation pack, fully consistent with the definitions, explanations, and guidance given in MISB RP 0701 §
4.2.3. The first element in this pack is the topmost key entry in Table 19 (POSIX Microseconds), and each
succeeding entry in the truncation pack will be the next lower row in the table.

The various Dilution of Precision measurements are defined in terms of elements in the cofactor matrix of the GPS
observations, as given in Hofmann-Wellenhof, Lichtenegger, and Collins pp. 274 — 277. GDOP is the Geometric
Dilution of Precision; PDOP is the Position Dilution of Precision; TDOP is the Timing Dilution of Precision; HDOP
is the Horizontal Position Dilution of Precision; and VDOP is the Vertical Position Dilution of Precision. These
parameters are to be used as indicators of the health or quality of the GPS solution. They are not intended on being
used in covariance propagation of the targeting solution, rather as a quick indicator of the quality of support data
associated with a particular image.

The use of these keys and the associated Truncation Pack is not mandated for either the Minimum or Enhanced
Photogrammetry Profiles (see § 6) but are included for future applications.
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In the tables that follow, standard set notion is used: “[* and “]” represent a closed boundary while “(* and “)” represent an open boundary.

5.1 External Parameters
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5.1.1 Photogrammetry External Platform Position Truncation Pack

Table 1 Photogrammetry External Platform Position Truncation Pack

Name

Symbol/Notes

Key

Photogrammetry External
Platform Position
Truncation Pack

photogrammetry postion_tpack

06.0E.2B.34.02.04.01.01.0E.01.03.01.03.00.00.00

Constituent Keys
Name Symbol/Notes Key Units/Range Format Length
(Bytes)
POSIX Microseconds | LS Key Defined in SMPTE | ¢ 4p 7 34.01.01.01.03.07.02.01.01.01.05.00.00 | Me8eTrssince 11y pey 8
RP210.11 Jan 1970

Version version 06.0E.2B.34.01.01.01.01.0E.01.02.05.04.00.00.00 01 UINTI16 2
Platform ECEF Position [-7000000 ... 4
Component X platform_ecef x 06.0E.2B.34.01.01.01.01.0E.01.02.01.01.00.00.00 +7000000] meters UINT32 4
Platform ECEF Position [-7000000 ...
Component Y platform_ecef y 06.0E.2B.34.01.01.01.01.0E.01.02.01.02.00.00.00 +7000000] meters UINT32 4
Platform ECEF Position [-7000000 ... UINT32
Component Z platform_ecef z 06.0E.2B.34.01.01.01.01.0E.01.02.01.03.00.00.00 17000000] meters 4
Platform ECEF X Sigma | platform ecef x sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.04.00.00.00 | [0 ... 650] meters | UINT16 2
Platform ECEF Y Sigma | platform ecef y sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.05.00.00.00 | [0 ... 650] meters | UINTI16 2
Platform ECEF Z Sigma | platform ecef z sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.06.00.00.00 | [0 ... 650] meters | UINTI16 2
Rho Platform ECEF XY | rho platform ecef xy 06.0E.2B.34.01.01.01.01.0E.01.02.01.07.00.00.00 [-1...+1] UINT16° 2
Rho Platform ECEF XZ | rho platform ecef xz 06.0E.2B.34.01.01.01.01.0E.01.02.01.08.00.00.00 [-1...+1] UINTI16 2
Rho Platform ECEF YZ | rho platform ecef yz 06.0E.2B.34.01.01.01.01.0E.01.02.01.09.00.00.00 [-1...+1] UINTI16 2

*0.00326 m precision

>0.010 m precision
63.05¢-5 precision
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5.1.2 Photogrammetry External Platform Velocity Truncation Pack

Table 2 Photogrammetry External Platform Velocity Truncation Pack

Name Symbol/Notes Key
Photogrammetry External
Platform Velocity photogrammetry_velocity tpack 06.0E.2B.34.02.04.01.01.0E.01.03.01.05.00.00.00
Truncation Pack
Constituent Keys
Name Symbol/Notes Key Units/Range Format Length
(Bytes)
POSIX Microseconds This Key Defined in SMPTE | ¢ 00 7B 34.01.01.01.03.07.02.01.01.01.05.00.00 | Ptegerussince 115y pey 8
RP210.11 Jan 1970

Version version 06.0E.2B.34.01.01.01.01.0E.01.02.05.04.00.00.00 01 UINTI6 2
Platform ECEF Velocity | 1o ror ecef xdot 06.0E.2B.34.01.01.01.01.0E.01.02.01.0A.00.00.00 | [0...900]m/s | UNIT16’ 2
Component X

Platform ECEF Velocity | 1o ror ccef ydot 06.0E.2B.34.01.01.01.01.0E.01.02.01.0B.00.00.00 | [0...900] m/s | UNIT 16 2
Component Y

Platform ECEF Velocity | 1 e ecef zdot 06.0E.2B.34.01.01.01.01.0E.01.02.01.0C.00.00.00 | [0 ...900] m/s | UNIT 16 2
Component Z

ggﬁiﬂn ECEF XDot | 1 tform_ecef xdot_sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.0D.00.00.00 | [0 ... 70]m/s | UINTI6" 2
ggﬁiﬂn ECEFYDot | 1 tform_ecef ydot sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.0E.00.00.00 | [0...70]m/s | UINTI6 2
ggﬁiﬂn ECEF ZDot platform_ccef zdot_sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.0F.00.00.00 | [0...70]m/s | UINTI6 2
51;‘(’) tplatfo‘m ECEF Xdot | 10 platform_ecef xdotydot 06.0E.2B.34.01.01.01.01.0E.01.02.01.10.00.00.00 1 ... +1] UINT16 2
gggtplatform ECEF Xdot | 10 platform_ecef xdotzdot 06.0E.2B.34.01.01.01.01.0E.01.02.01.11.00.00.00 [1...+1] UINT16 2
gggtplatform ECEF Ydot | 10 platform_ecef ydotzdot 06.0E.2B.34.01.01.01.01.0E.01.02.01.12.00.00.00 [1...+1] UINT16 2

7 +/- 900 m/s gives 0.03 m/s precision
¥ le-4 m/s precision, if changed to UINTS it would have 0.03 m/s precision
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5.1.3 Photogrammetry External Platform Orientation Truncation Pack

Table 3 Photogrammetry External Platform Orientation Truncation Pack

Name

Symbol/Notes

Key

Photogrammetry External
Platform Orientation
Truncation Pack

photogrammetry orientation_pack

06.0E.2B.34.02.04.01.01.0E.01.03.01.04.00.00.00

Constituent Keys
Name Symbol/Notes Key Units/Range Format Length
(Bytes)
POSIX Microseconds This Key Defined in SMPTE | ¢ 00 7B 34.01.01.01.03.07.02.01.01.01.05.00.00 | Ptegerussince 115y pey 8
RP210.11 Jan 1970
Version version 06.0E.2B.34.01.01.01.01.0E.01.02.05.04.00.00.00 01 UINTI6 2
Platform Heading Angle rgeduced—namrau’latfo“n—headm 06.0E.2B.34.01.01.01.01.0E.01.02.01.13.00.00.00 | 'C"iraefalf UINT32’ 4
Platform Pitch Angle reduced natural platform_pitch 06.0E.2B.34.01.01.01.01.0E.01.02.01.14.00.00.00 -1 .C.ii—‘r_él]e?alf UINT32" 4
Platform Roll Angle reduced natural platform roll 06.0E.2B.34.01.01.01.01.0E.01.02.01.15.00.00.00 -1 é;rril]e?alf UINT32" 4
Platform Heading Angle | 1 ¢ heading angle sigma | 06.0E.2B.34.01.01.01.01.0E.01.02.01.16.00.00.00 | © - 021 Half 1506 2
Sigma Cirlces
Platform Pitch Angle platform pitch_angle_sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.17.00.00.00 | 0+ 021 Half 1 ynip i 2
Sigma Cirlces
Platform Roll Angle platform_roll_angle sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.18.00.00.00 | 0+ 0-21Half 1 ynir 6 2
Sigma Circles
Rho Platform Pitch-Roll | rho_platform_pitch_roll 06.0E.2B.34.01.01.01.01.0E.01.02.01.19.00.00.00 [[1..+1] UINT16 2
g}ﬁ Platform Heading- | 1} 1 tform_heading roll 06.0E.2B.34.01.01.01.01.0E.01.02.01.1A.00.00.00 -1 ... +1] UINTI6 2
Iffilt‘ghplatform Heading- | 0 Slatform_heading ptich 06.0E.2B.34.01.01.01.01.0E.01.02.01.1B.00.00.00 [1...+1] UINT16 2

?0.0015 miroradian precision
120.00075 microradian precision
'10.0015 miroradian precision
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5.1.4 Photogrammetry Platform Orientation Rate Truncation Pack

Table 4 Photogrammetry Platform Orientation Rate Truncation Pack

Name

Symbol/Notes

Key

Photogrammetry
Platform Orientation
Rate Truncation Pack

platform_orientation_rate tpack

06.0E.2B.34.02.04.01.01.0E.01.03.01.08.00.00.00

Constituent Keys
Name Symbol/Notes Key Units/Range Format Length
(Bytes)
. This Key Defined in SMPTE Integer ps since
POSIX Microseconds | pob o ¢ 06.0E.2B.34.01.01.01.03.07.02.01.01.01.05.00.00 pEer ke soe | UINTe64 8
Version version 06.0E.2B.34.01.01.01.01.0E.01.02.05.04.00.00.00 01 UINT16 2
Platform Absolute platform_heading_rate 06.0E.2B.34.01.01.01.01.0E.01.02.01.1C.00.00.00 | 1 - FIHaE 1 15parg12 2
Heading Rate Circles/sec
Platform Absolute Pitch | . rm pitch_rate 06.0E.2B.34.01.01.01.01.0E.01.02.01.1D.00.00.00 | L~ TU Half iy 2
Rate Circles/sec
Platform Absolute Roll | e roll rate 06.0E.2B.34.01.01.01.01.0E.01.02.01.1£.00.00.00 | L~ T Half 1 5par g 2
Rate Circles/sec
Platform Heading Rate | . e 01 heading rate_sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.17.00.00.00 | [\~ THHal 1 ypgr 6 2
Sigma Circles/sec
Platform Pitch Rate platform pitch_rate_sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.20.00.00.00 | L~ "1 Half 1 0mp6 2
Sigma Circles/sec
Platform Roll Rate platform roll rate sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.21.00.00.00 | L~ "1 Half 1 0m6 2
Sigma Circles/sec
Rho Platform Heading | Rho_platform_heading_rate_pitch_rat | ;¢ 4 5 34 01.01.01.01.0£.01.02.01.22.00.00.00 |  [-1 ... +1] UINT16 2
Rate Pitch Rate e
Rho Platform Heading .
Rate Roll Rate Rho_platform_heading_rate roll rate | 06.0E.2B.34.01.01.01.01.0E.01.02.01.23.00.00.00 [-1 ... +1] UINT16 2
Rho Platform Pitch .
Rate Roll Rate Rho_platform_pitch _rate roll rate 06.0E.2B.34.01.01.01.01.0E.01.02.01.24.00.00.00 [-1 ... +1] UINT16 2

12 . . ..
95.9 miroradian precision
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5.1.5 Photogrammetry Sensor Absolute Position Truncation Pack

Table 5 Photogrammetry External Sensor Position Truncation Pack

Name Symbol/Notes Key
Photogrammetry External
Platform Position photogrammetry postion_tpack 06.0E.2B.34.02.04.01.01.0E.01.03.01.0A.00.00.00
Truncation Pack
Constituent Keys
Name Symbol/Notes Key Units/Range Format Length
(Bytes)
POSIX Microseconds This Key Defined in SMPTE | ¢ 0p 2B.34.01.01.01.03.07.02.01.01.01.05.00.00 | [Megerussince 1 yypypgy 8
RP210.11 Jan 1970
Version version 06.0E.2B.34.01.01.01.01.0E.01.02.05.04.00.00.00 01 UINT16 2
gzr:fl‘;o f;]fiposmon sensor_ecef x 06.0E.2B.34.01.01.01.01.0E.01.02.01.25.00.00.00 +7[0_388881010néé | UINT32 4
z‘z)rr‘z‘l’)ro I]fgl]tEI;Posmon sensor_ecef y 06.0E.2B.34.01.01.01.01.0E.01.02.01.26.00.00.00 +7[(5(§8888]0?né}é | UINT32 4
gf;‘zggfgf; Position | hsor ecef 7 06.0E.2B.34.01.01.01.01.0E.01.02.01.27.00.00.00 +7[(3(§8888]O?né}é | uNT32 4
Sensor ECEF X Sigma sensor_ecef X sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.28.00.00.00 | [0 ... 650] meters | UINT16 2
Sensor ECEF Y Sigma sensor_ecef y sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.29.00.00.00 | [0 ... 650] meters | UINT16 2
Sensor ECEF Z Sigma sensor_ecef z sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.2A.00.00.00 | [0 ... 650] meters | UINT16 2
Rho Sensor ECEF XY rho sensor ecef xy 06.0E.2B.34.01.01.01.01.0E.01.02.01.2B.00.00.00 [ 1...+1] UINT16 2
Rho Sensor ECEF XZ rho sensor ecef xz 06.0E.2B.34.01.01.01.01.0E.01.02.01.2C.00.00.00 [-1...+1] UINT16 2
Rho Sensor ECEF YZ rho sensor ecef yz 06.0E.2B.34.01.01.01.01.0E.01.02.01.2D.00.00.00 [-1...+1] UINT16 2
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5.1.6 Photogrammetry Sensor Absolute Velocity Truncation Pack

Table 6 Photogrammetry External Sensor Velocity Truncation Pack

Name

Symbol/Notes

Key

Photogrammetry External

Platform Velocity photogrammetry_velocity tpack 06.0E.2B.34.02.04.01.01.0E.01.03.01.0B.00.00.00
Truncation Pack
Constituent Keys
Name Symbol/Notes Key Units/Range Format Length
(Bytes)
POSIX Microseconds This Key Defined in SMPTE | ¢ 00 7B 34.01.01.01.03.07.02.01.01.01.05.00.00 | Ptegerussince 115y pey 8
RP210.11 Jan 1970

Version version 06.0E.2B.34.01.01.01.01.0E.01.02.05.04.00.00.00 01 UINTI6 2
Sensor ECEF Velocity | (o ecef xdot 06.0E.2B.34.01.01.01.01.0E.01.02.01.2E.00.00.00 | [0 ... 900] m/s | UNIT 16 2
Component X - -

Sensor ECEF Velocity | (oot ecef ydot 06.0E.2B.34.01.01.01.01.0E.01.02.01.2F.00.00.00 | [0 ...900] m/s | UNIT 16 2
Component Y

Sensor ECEF Velocity | (o cor ecef zdot 06.0E.2B.34.01.01.01.01.0E.01.02.01.30.00.00.00 | [0...900]m/s | UNIT 16 2
Component Z

Sf;‘;‘: ECEF XDot sensor_ccef xdot_sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.31.00.00.00 | [0...70]m/s | UINTI6 2
Sf;‘;‘: ECEF YDot senso _ecef ydot_sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.32.00.00.00 | [0...70]m/s | UINTI6 2
Sf;‘;‘: ECEF ZDot sensor_ccef zdot_sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.33.00.00.00 | [0...70]m/s | UINTI6 2
Sho Sensor ECEE XA | 11y sensor_ccef_xdotydot 06.0E.2B.34.01.01.01.01.0E.01.02.01.34.00.00.00 |  [-1..+1] | UINTI6 2
gggtsensor ECEF Xdot | 1 senso _ecef xdotzdot 06.0E.2B.34.01.01.01.01.0E.01.02.01.35.00.00.00 [1...+1] UINT16 2
Rho Sensor ECEF Ydot | 1 sensor_ecef ydotzdot 06.0E.2B.34.01.01.01.01.0E.01.02.01.36.00.00.00 [-1...+1] UINT16 2

Zdot
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5.1.7 Photogrammetry Sensor Absolute Orientation Truncation Pack

Table 7 Photogrammetry Sensor Absolute Orientation Truncation Pack

Name

Symbol/Notes

Key

Photogrammetry Sensor
Absolute Orientation
Truncation Pack

sensor_absolute orientation_tpack

06.0E.2B.34.02.04.01.01.0E.01.03.01.0C.00.00.00

Constituent Keys
Name Symbol/Notes Key Units/Range Format Length
(Bytes)
POSIX Microseconds This Key Defined in SMPTE | ¢ 00 7B 34.01.01.01.03.07.02.01.01.01.05.00.00 | Ptegerussince 115y pey 8
RP210.11 Jan 1970
Version version 06.0E.2B.34.01.01.01.01.0E.01.02.05.04.00.00.00 01 UINT16 2
Sensor Absolute Heading | sensor_absolute heading 06.0E.2B.34.01.01.01.01.0E.01.02.01.37.00.00.00 [0 .(.:.irZC{eI;Ialf UINT32 4
Senor Absolute Pitch sensor_absolute pitch 06.0E.2B.34.01.01.01.01.0E.01.02.01.38.00.00.00 -1 .C.ii—‘r_él]e?alf UINT32 4
Sensor Absolute Roll sensor_absolute_roll 06.0E.2B.34.01.01.01.01.0E.01.02.01.39.00.00.00 [-1 é;rril]e?alf UINT32 4
Sensor Absolute heading | (- abolute heading sigma | 06.0E.2B.34.01.01.01.01.0E.01.02.01.3A.00.00.00 | 0+ O-21Half 1 ynip 6 2
Sigma Circles
Senor Absolute Pitch sensor_absolute_pitch_sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.38.00.00.00 | 1 021 Half 1506 2
Sigma Circles
Sensor Absolute Roll sensor_absolute_roll_sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.3C.00.00.00 | [0 - 021 Half 1 yipy 2
Sigma Circles
Rho Sensor Absolute rho_sensabs_heading_pitch 06.0E.2B.34.01.01.01.01.0E.01.02.01.3D.00.00.00 [-1...+1] UINT16 2
Heading Pitch
Rho Sensor Absolute rho_sensabs_heading_roll 06.0E.2B.34.01.01.01.01.0E.01.02.01.3E.00.00.00 [-1...+1] UINTI16 2
Heading Roll - - —
Rho Sensor Absolute rho_sensabs_pitch_ roll 06.0E.2B.34.01.01.01.01.0E.01.02.01.3F.00.00.00 [1...+1] UINT16 2

Pitch Roll
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5.1.8 Photogrammetry Sensor Absolute Orientation Rate Truncation Pack

Table 8§ Photogrammetry Sensor Absolute Orientation Rate Truncation Pack

Name

Symbol/Notes

Key

Photogrammetry Sensor
Orientation Rate
Truncation Pack

sensor_orienation rate tpack

06.0E.2B.34.02.04.01.01.0E.01.03.01.09.00.00.00

Constituent Keys
Name Symbol/Notes Key Units/Range Format Length
(Bytes)

. This Key Defined in SMPTE Integer ps since
POSIX Microseconds RPILO1L 06.0E.2B.34.01.01.01.03.07.02.01.01.01.05.00.00 om0 UINT64 8
Version version 06.0E.2B.34.01.01.01.01.0E.01.02.05.04.00.00.00 01 UINT16 2
Sensor Absolute Heading | o o heading rate 06.0E.2B.34.01.01.01.01.0E.01.02.01.40.00.00.00 | L~ "1 Half iy 2
Rate — — Circles/sec
Sensor Absolute Pitch sensor_pitch_rate 06.0E.2B.34.01.01.01.01.0E.01.02.01.41.00.00.00 | L~ "1 Half iy 2
Rate Circles/sec
Sensor Absolute Roll sensor_roll_rate 06.0E.2B.34.01.01.01.01.0E.01.02.01.42.00.00.00 | L~ T Ha 4 ppg 2
Rate - = Circles/sec
Sensor Heading Rate sensor_heading rate_sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.43.00.00.00 | L~ "1 Half 1 0mp6 2
Sigma Circles/sec
Sensor Pitch Rate Sigma | sensor_pitch_rate sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.44.00.00.00 [-éi'r';lrels]/iilf UINT16 2
Sensor Roll Rate Sigma sensor_roll rate sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.45.00.00.00 [-éi'r';lrels]/iilf UINT16 2
ﬁilzghsﬁzfeor Heading Rate |} ensor heading rate pitch rate | 06.0E.2B.34.01.01.01.01.0E.01.02.01.46.00.00.00 |  [-1 ... +1] UINTI6 2
ﬁgﬁ fgt‘esor Heading Rate | 4 consor heading rate roll rate | 06.0E.2B.34.01.01.01.01.0E.01.02.01.47.00.00.00 [-1...+1] UINT16 2
Rho Sensor Pitch Rate | 1) sensor_pitch_rate_roll_rate 06.0E.2B.34.01.01.01.01.0E.01.02.01.48.00.00.00 |  [-1 ... +1] UINT16 2

Roll Rate
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5.1.9 Photogrammetry External Parameters Correlation Local Data Set

Table 9 Photogrammetry External Parameters Correlation LDS

Local Set Key

Name

06.0E.2B.34.02.0B.01.01.0E.01.03.03.04.00.00.00

Photogrammetry External Parameters Correlation LDS

Constituent Elements

Tag Units /

ID Key Name Symbol/Notes Range Format Length
1 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.49.00.00.00 I%E?forn?%g%rlf’nX dO}fCEF X rg‘éﬁ;liggim—“ef—xﬁatfom L1..+1]| UINTI6 5
2 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.4A.00.00.00 I%E?forn?%g%rlf’nY dO}fCEF X rg‘éﬁ;liggim—“ef—xﬁatfom L1..+1]| UINTI6 5
3 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.4B.00.00.00 I%g?forn?lgg%rlinz dOECEF X rg‘éﬁ;liggtrm—“ef—xﬁatfom L1..+1]| UINTI6 5
4 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.4C.00.00.00 I%E?forn?%g%rlf’nX dO}fCEF Y rg‘éﬁ;liggim—“ef—yjlatfom L1..+1]| UINTI6 5
5 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.4D.00.00.00 }Ifﬂ?fonfﬁg%ﬁinY dOIECEF Y i};‘éjf’iigg{m—“ef—yjlatfom L1..+1]| UNTI6 5
6 | 06.0E2B34010101010E0LO2014E0000.00 | N!0 Flatform = ECEF ¥ f;‘;grf’iiggtrm—ecef—u’latfom 1| umtis | 2
7 | 06.0E2B340101.01.010E.01.02014F.00.0000 | N!0 Fatorm =ECEF 2 iz‘ég?_liggim—ecef—zi’latfom 1| umtis | 2
8 | 06.0E2B.34.01.01.01010E.01.02.01.50.00.00.00 | 3'0 Futform =—ECEF 2 iz‘ég?_liggim—ecef—zi’latfom 1| umtis | 2
9 | 06.0E2B.34.01.01.01010E.01.02.01.51.00.00.00 | N!0 Fuatform = ECEF 2 iz‘ég?_liggtrm—ecef—zi’latfom 1| umtis | 2
10 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.52.00.00.00 Eg‘t’fomfllf‘fef;’;ﬁg ECEF X ri‘;;‘(’;ifltgform—ecef—xi’latfom | utis | 2
11 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.53.00.00.00 ?E“t’fomﬁ’ﬁtfc";m ECEF X r};,‘;t—crﬁatform—“ef—xﬁatfom L1..+1]| UINTI6 5
12 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.54.00.00.00 ?E“t’fomﬁ’ﬁg‘irm ECEF X r};gf’latform—ecef—xﬁatfo“n L1..+1]| UINTI6 5
13 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.55.00.00.00 ?E?foriﬁggéﬁg ECEF ¥ ri‘;ﬁg"rm—“ef—yjlatfom L1..+1]| UINTI6 5
14 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.56.00.00.00 ?E“t’fomﬁ’ﬁtfc";m ECEF ¥ r};,‘;t—crﬁatform—“ef—yjlatfom L1..+1]| UINTI6 5
15 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.57.00.00.00 ?E“t’fomﬁ’ﬁg‘irm ECEF ¥ r};gf’latform—“ef—yjlatfo“n L1..+1]| UNTI6 5
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Table 9 Photogrammetry External Parameters Correlation LDS

Local Set Key

Name

06.0E.2B.34.02.0B.01.01.0E.01.03.03.04.00.00.00

Photogrammetry External Parameters Correlation LDS

Constituent Elements

Tag Units /

ID Key Name Symbol/Notes Range Format Length
16 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.58.00.00.00 Eg?fonfﬁgscﬁgg ECEF 2z f}ll‘;a{’iliitgform—ecef—zi’latfom e | untie | 2
17 | 06.0E.2B.34.01.01.0101.0E.01.02.01.59.00.0000 | R0 Platform  ECEF 2 %‘;ﬁ*‘tform—ecef—m’latfom ey | untie | 2
18 | 06.0E.2B34.010101.010E.010201.54.00.00.00 | R0 Plattorm  ECEE 2 ﬁgflatform—ecef—zi’latform e | untie | 2
19 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.5B.00.00.00 ﬁg‘t’foria‘ggﬁngECEF Xdot ﬁ;"fl’elz;fi‘r’;m—ecef—"dou’latfo e | untie | 2
20 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.5C.00.00.00 gg‘t’foriagg}‘:l ECEF - Xdot gfﬁﬁform—mf—Xdowlath L1..+1]| UINTI6 5
21 | 06.0E.2B340101.01.01.0E.01.02.01.5D.00.00.00 | 50 Fladform ECEF - Xdot | rho_platform_ecef_xdot platfo 1.+ | UINTIS )
22 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.5E.00.00.00 I%g?forgag:;g;ngECEF Ydot gffelzg‘r’l;m—mf—yd"U’lath L1..+1]| UINTI6 5
23 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.5F.00.00.00 gg‘t’foriagg}‘:l ECEF - Ydot gfﬁﬁform—mf—yd"U’lath L1..+1]| UINTI6 5
24 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.60.00.00.00 | R0 Flatform ECEF Ydot Sfj;lﬁ‘tform—“ef—yd"U’lath 1.+ | UINTIG )
25 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.61.00.00.00 }lfgt’fm}ﬂﬁ’;ﬁngECEF Zdot | tho fgiﬁf;;m‘ecef]dowlatfo [-1..+1] | UINTI6 2
26 | 06.0E.2B34010101010E.01.02.01.62.00.00.00 | 30O Plavorm  ECER zdot j ho ﬁﬁgorm_ecef_mowlatfo [-1..+1] | UINTI6 2
27 | 06.0E.2B34010101.010E.01.02.01.63.0000.00 | R0 Plasform  ECEE Zdot ﬁf_‘ﬂﬁtform‘ecef_Zdou)latfo [-1..+1] | UINTI6 2
28 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.64.00.00.00 }Ifg‘t’fonfﬁf;;ﬂg X f}ll‘;;f’iliitgfii::e—ecef—u’latfom e | untie | 2
29 | 06.0E.2B3401010101OE.01020165.000000 | R'0  Patorm ECEF X iﬁﬁiﬁim‘ecef_uﬂatfom [-1..+1] | UINTI6 2
30 | 06.0E2B.34.01.01.01.01.0E.01.02.01.66.00.0000 | R0 Fattorm (ECEF X | rho_platform_ecelx platform e | untie | 2
31 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.67.00.00.00 ?E?foriﬁggéﬁg thSEF Y ri‘;ﬁg‘ﬁgecef—yjlatfom L1..+1]| UINTI6 5
32 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.68.00.00.00 Iffg‘t’fomfl’lf;‘itfc"grgamECEF Y r};,‘;t—crﬁaig‘gm—“ef—yjlatfom L1..+1]| UINTI6 5
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Tag Units /

ID Key Name Symbol/Notes Range Format Length
33 | 06.0E.2B340101010LOE.01020169.0000.00 | NP0 Pattorm ECEE Y ﬁgiﬁi"rm—ecef—u’laﬁom e | untie | 2
34 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.6A.00.00.00 Eg?fonfﬁgscﬁgg RicEE 2 f}ll‘;a{’iliitgfige—ecef—zi’latfom ey | untie | 2
35 | 06.0E.2B.34.01.0101010E.0102.01.68.00.00.00 | R'0  Patorm ~ECEF 2 iﬁiﬁiﬁém‘ecef_wlatfom [-1...+1] | UINTI6 2
36 | 06.0E.2B34.01.01.01.010E.01.02.01.6C.00.00.00 | R0 Patfomn ~ECEF 2 [ rho_platform_gcel 2 platform e | untie | 2
37 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.6D.00.00.00 ?E“t’foriag:ﬁng%ig Xdot gffelzg‘r’l;m;;ff—Xdowlath L1..+1]| UINTI6 5
38 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.6E.00.00.00 ?E“t’foriagschaECEF Xdot gfﬁﬁfoggmf—Xdowlath L1..+1]| UINTI6 5
39 | 06.0E.2B.34.01.01.0101.0E.0102.01.6F.0000.00 | R0 Fladform FCER Xdot | rho platform ccef xdot platfo 1.+ | UINTIS )
40 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.70.00.00.00 ?E“t’foriag:ﬁng%ig Ydot gffelzg‘r’l;m;;ff—yd"U’lath L1..+1]| UINTI6 5
41 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.71.00.00.00 }If&?foniag?g}‘lnRaECEF Ydot ﬁﬁtﬁfiﬁe—mf—yd"U’lath L1..+1]| UNTI6 5
42 | 06.0E2B34.0101.01.010E.01.02.01.72.00.00.00 | 30O Platform ECEE dor f;f_—f(’)lﬁ‘ifr‘:t?—ecef—ydou’latfo e | untie | 2
43 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.73.00.00.00 ﬁgﬁfoﬁﬁfggﬁngiﬁff adot iﬁfjﬁzéfiz?_l?;?f_Zdou)latfo [-1...+1] | UINTI6 2
44 | 06.0E2B3401.01.01.010E.01.02.01.74.00.00.00 | 30O Plasorm FCEF zdot ﬁ_{jﬁfiﬁe—ecef—ZdOtJ’Iatfo e | untie | 2
45 | 06.0E2B34.0101.01.010E.01.02.01.75.00.00.00 | 30O Plaform ECER zdot iﬁf_—rr(’)lﬁ‘ifgt?—ecef—ZdOtJ’Iatfo e | untie | 2
46 | 06.0E.2B.34.01.01.01.010E.01.02.01.76.00.00.00 | 3' Eg;ﬂ?ﬂgRateHeadmg ﬁfﬁﬁgﬁgﬁ:admgﬁatfor [-1...+1] | UINTI6 2
47 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.77.00.0000 | R Pladorn - Heading | rho_platform heading platfor e | untie | 2
48 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.78.00.00.00 gg‘t’formgsﬁf‘}’{;le Heading ﬁoﬂllatrg"trem—headmgﬁatfor L1..+1]| UINTI6 5
49 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.79.00.00.00 | {0 difllgg‘;‘en Pitch Platform g;‘;(—é’rlgf;’;g—l)itChi’latf"“n— 1.+ | UINTIS )
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50 | 06.0E.2B.34.01.01.01.010E.01.02.01.74.00.0000 | 1o platform Pitch Platform ;&f_lfgtfgrm—})imhi’latfom— e | untie | 2
51 | 06.0E.2B.34.01.01.01010E.01.02.01.78.00.00.00 | 1o Platform Pitch Platform gh"_ﬁgform—})itChJ’latform—r ey | untie | 2
52 | 06.0E.2B.34.01.01.01.010E.01.02.01.7C.00.00.00 | N0 dir}:;agzt‘;“ RollPlatform gz?éﬁ;ft‘:m—m“J’Iatform—he e | untie | 2
53 | 06.0E.2B.34.01.01.01.010E.01.02.01.7D.00.00.00 | 5o Platform Roll Platform | xho_platform roll_platform_Pi e | untie | 2
54 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.7E.00.00.00 ﬁgﬁ Rl;ltaetform RollPlatform flh‘;ggatform—m“ﬁatform—m L1..+1]| UINTI6 5
55 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.7F.00.00.00 gg%g I;?form ECEF X Sensor fe“tiix’latform—“ef—x—sensor—e L1..+1]| UINTI6 5
56 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.00.00.00 gg%g @tform ECEF X Sensor fe“tiiy’latform—“ef—x—sensor—e L1..+1]| UINTI6 5
57 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.01.00.00 gg%g lza‘tform ECEF X Sensor fe“tiiz’latform—“ef—x—sensor—e L1..+1]| UINTI6 5
58 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.02.00.00 gg%g l;?form ECEF Y Sensor i‘f’_{:latform—“ef—y—sensor—e L1..+1]| UNTI6 5
59 | 06.0E.2B34.010101010E.01.02.01.81.03.00.00 | ro Plaform ECEF Y Sensor Zﬁ?_iy’latform—ecef—y—sensor—e e | untie | 2
60 | 06.0E.2B34.010101.010E.01.02.01.81.04.00.00 | 00 Plaform ECEF Y Sensor Zﬁ?_iz’latform—ecef—y—sensor—e e | untie | 2
61 | 06.0E.2B34.01010101OE.0102.01.81.05.00.00 | ro Platform ECEE 2 Sensor f;?j:latform‘ecef‘z_sensor_e [-1...+1] | UINTI6 2
62 | 06.0E.2B34010101.010E.01.02.01.81.06.00.00 | o Flatform ECEF 2 Sensor | tho _Jyﬂatform‘ecef_z_sensor_e [-1...+1] | UINTI6 2
63 | 06.0E.2B34.010101010E.01.02.01.81.07.00.00 | o Platform ECEE 2 Sensor f;?_flatform‘ecef‘z_sensor_e [-1...+1] | UINTI6 2
64 | 06.0E2B.34.01.01.01.01.0E.01.02.01.81.08.00.00 | cro Flattorm ECEE Xdot | rho_platform_ecef_xdot_senso e | untie | 2
65 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.09.0000 | sro Flattorm ECEF Xdot ihgcie’fla;form—eCef—"d"t—senso 1.+ | UINTIS )
66 | 06.0E.2B.34.0101.01.010E.01.02.01.81.0A.00.00 | cno Flattorn ECEF Xdot | rho_platform_ccef_xdot_senso 1.+ | UINTIS )
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67 | 06.0E.2B.34.01.01.01010E.01.02.01.81.0B.00.00 | Sn° Flatiorn ECEF vdot i:(ffli‘;form‘ecef_ydm_senso [-1..+1] | UINTI6 2
68 | 06.0E.2B.34.01.01.01010E.01.02.01.81.0C.0000 | 5o Flatfonn  ECEF vdot i:(ffli‘;form‘ecef_ydm_senso [-1..+1] | UINTI6 2
69 | 06.0E2B.34.01.01.01.010E.01.02.01.81.0D.0000 | Sn° Flatfonn  ECEF vdot igﬁform‘ecef_ydm_senso [-1..+1] | UINTI6 2
70 | 06.0E.2B34.01.01.01.01.0E.01.02.01.81.0E.00.00 | Sno Platorm  ECEF Zdot | tho platform_ecef_zdot_senso e | untie | 2
71 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.0£.00.00 g:ssor??g“; ECEF Zdot ihgcie’fla;form—eCef—Zd"t—s‘mSO L1..+1]| UINTI6 5
72 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.10.00.00 gggsor?ztgogg ECEF Zdot ihgcie’fla;form—eCef—Zd"t—s‘mSO L1..+1]| UINTI6 5
73 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.11.00.00 gg‘]’ﬂf l)z‘tform Heading Sensor Z}C‘fc’gpiatform—headmg—sensor— L1..+1]| UINTI6 5
74 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.12.00.00 gg‘]’ﬂf I;‘tform Heading Sensor Z}C‘fc’gp;atform—headmg—sensor— L1..+1]| UINTI6 5
75 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.13.00.00 EE(I)EFP lzatform Heading Sensor fgfc’fi_’zlatform—headmg—sensor— L1..+1]| UNTI6 5
76 | 06.0E.2B340101010LOE.01020181.1400.00 | S0 FPlatorm Pitch Sensor f}i’;p fatform Pleh.sensor.¢c [-1..+1] | UINTI6 2
77 | 06.0E.2B340101010LOE.01020181.1500.00 | S0 Platorm Pitch Sensor f}ff fatform Pleh.sensor.¢c [-1..+1] | UINTI6 2
78 | 06.0E.2B34010101010E.01020181.16.00.00 | S0 Platorm Pitch Sensor f}i’z‘p fatform Pleh.sensor.¢c [-1..+1] | UINTI6 2
79 | 06.0E.2B34010101010E.01.020181.17.00.00 | S0 Dlatform  Roll - Sensor i}:fw fatformroll sensor_ccet [-1..+1] | UINTI6 2
80 | 06.0E.2B34.0101010LOE.01020181.1800.00 | o Platform Roll Sensor i};(w fatformroll sensor_ccet [-1..+1] | UINTI6 2
81 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.19.0000 | Koo Platform Roll - Sensor f tho platform_roll_sensor_ccef [-1..+1] | UINTI6 2
82 | 06.0E.2B340101.01.010E.01.02.01.81.14.00.00 | Sho Paciorn Heading Rate | tho_platform heading rate_se 1.+ | UINTIS )
83 | 06.0E.2B3401.01.01.010E.01.02.01.811B.00.00 | gro Paciomn Heading Rate ;ggri’éitef;’_r;n—heading—rate—se 1.+ | UINTIS )
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84 | 06.0E.2B.34.01.01.01.010E.01.02.0181.1C.0000 | 5o Patform Heading Rate fli‘gfiifﬁ_r -hending rate_se [-1..+1] | UINTI6 2
85 | 06.0E2B.34.01.01.01010E.01.02.0181.1D.0000 | S Patforn  Pitch - Rate ig(fflfiform‘})itCh_rate_senso [-1..+1] | UINTI6 2
86 | 06.0E.2B.34.01.01.01L010E.0102.0181.1E.00.00 | Sro Puatform  Pitch - Rate ig(fflil;form‘})itCh_rate_senso [-1..+1] | UINTI6 2
87 | 06.0E.2B34.01.01.01.01.0E.01.020181.1F.00.00 | Sn° Puatiom  Fitch Rate | tho_platform Pitch_rate_senso [-1..+1] | UINTI6 2
88 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.20.0000 | pro Flatform Roll Rate Sensor | xho_platform_roll_rate_sensor 1.+ | UINTIS )
89 | 06.0E.2B.34.01.0101.01.0E.01.02.01.81.21.0000 | poo Fiatform Roll Rate Sensor rg‘éﬁ;la;tform—m“—rate—sensor 1.+ | UINTIS )
90 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.22.0000 | poo Fatform Roll Rate Sensor | xho_platform,_roll_rate_sensor 1.+ | UINTIS )
91 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.23.00.00 gg%g ;g;’:m ECEF X Sensor f;‘;{(’éfform—eCef—x—sensor—e L1..+1]| UINTI6 5
92 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.24.00.00 gg%g lsgg{m ECEF X Sensor i‘f’_iy’éfform—eCef—x—sensor—e L1..+1]| UNTI6 5
93 | 06.0E.2B34.01010101OE.01.02.01.81.25.00.00 | 0 Platorm ECEF X Sensor i?jjcllittform‘ecef_x_sensor_e [-1..+1] | UINTI6 2
94 | 06.0E.2B34.010101.010E.01.02.01.81.26.00.00 | Rro Plavorm ECEF Y Sensor i?j:éftf orm_ecely_sensor.¢ [-1..+1] | UINTI6 2
95 | 06.0E.2B34.0101010LOE.01.02.01.81.27.00.00 | 1o Platiorm ECEF Y Sensor | tho _Jyjéftf orm_ecely_sensor.¢ [-1..+1] | UINTI6 2
96 | 06.0E.2B.34.010101.010E.01.02.01.81.28.00.00 | Rro Platform ECEF Y Sensor i?jjcllittform‘ecef_y_sensor_e [-1..+1] | UINTI6 2
97 | 06.0E.2B34.010101.010E.01.02.01.81.29.00.00 | RF0 Platiorm ECEE 2 Sensor i?j:éftf orm_ecel_2_sensor.¢ [-1..+1] | UINTI6 2
98 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.24.00.00 | Koo Patorm ECEF Z Sensor iﬁi}/’éﬁform—ecef—z—se“sor—e e | untie | 2
99 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.2B.00.00 gg%lf lza(tii"trm ECEF Z Sensor fe“tfiz’éfftform—eCef—z—s‘ms"r—e L1..+1]| UINTI6 5
100 | 06.0E.2B34.01.01.01.01.0E.01.02.01.81.2C.00.00 | S0 Platom FCEF Xdot | ho_platfonm ccef xdot_senso 1.+ | UINTIS )
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101 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.2D.00.00 gi‘r‘l’sorpéactg’lﬁn;deEF Xdot igcffli‘;fgé?‘ecef_XdOt_senso [-1...+1] | UINTI6 2
102 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.2E.00.00 gilr‘l’sorpéactg’lﬁn%dfCEF Xdot igﬁgﬁ? ool xdotsenso [-1...+1] | UINTI6 2
103 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.2F.00.00 gilr‘l’sorpéactg’lﬁ?(deEF Yot igcffli‘;fgé?‘ecef_ydm_senso [-1...+1] | UINTI6 2
104 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.30.00.00 | Ao Plasom FCER Ydot ihgcflla;fg;?—ecef—yd"t—sens" e | untie | 2
105 | 06.0E.2B.34.01.01.01.010E.01.02.01.81.31.0000 | S0 Platom ECEF Ydot | rho_platfonm ccel ydot senso 1.+ | UINTIS )
106 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.32.00.00 IS{;‘I’SOIIE?E";?( dOlECEF Zdot ihgcie’flag’gin—eCef—Zd"t—s‘mSO L1..+1]| UINTI6 5
107 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.33.00.00 g:ssor??g“; dOlECEF Zdot ihgcie’fla;%’gin—eCef—Zd"t—s‘mSO L1..+1]| UINTI6 5
108 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.34.00.00 gggsor?ztgogg dofCEF Zdot ihgcie’fla;g’(ftm—eCef—Zd"t—s‘mSO L1..+1]| UINTI6 5
109 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.35.00.00 EE(I)EFP ;?fifgtrm Heading Sensor fggi’i‘;‘gﬁrm—headmg—sensor— L1..+1]| UNTI6 5
110 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.36.00.00 lég%lf ?ggtrm Heading Sensor fész ylztj? rmheading.sensor. [-1...+1] | UINTI6 2
111 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.37.00.00 lég%lf ;‘;ﬁrm Heading Sensor fész letoftorm‘heading_sensor_ [-1...+1] | UINTI6 2
112 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.38.00.00 EE%F};(lgftom Pitch - Sensor f}f;giitform‘})itCh_sensor_ec [-1...+1] | UINTI6 2
113 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.39.00.00 Eg%Fggftom Pitch - Sensor f}fﬁ?form‘})itCh_sensor_ec [-1...+1] | UINTI6 2
114 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.3A.00.00 EE%F};da;ftom Pitch - Sensor f}f;gé?form‘})itCh_sensor_ec [-1...+1] | UINTI6 2
115 | 06.0E2B.34.01.01.01.01.0E.01.02.01.81.38.00.00 | b blattorm Roll - Sensor | ho_platform roll_sensor_ccef [-1..+1] | UINTI6 2
116 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.3C.00.00 EE%F glzgiorm Roll Sensor r};‘:ﬁlatform—mll—sensor—ecef L1..+1]| UINTI6 5
117 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.3D.00.00 EE%F gﬁ‘i"rm Roll Sensor r};‘(’lﬁilatform—mll—sensor—ecef L1..+1]| UNTI6 5
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118 | 06.0E.2B.34.010101.01.0E.01.02.01.81.3E.0000 | o' Puatfonn Heading Rate ;zgf_’éifgféieadi“g—rate—se e | untie | 2
119 | 06.0E.2B34.010101.010E.01020181.3F.0000 | o' Puatfonn Heading Rate ;zgf_’éifg;éieadi“g—rate—se ey | untie | 2
120 | 06.0E2B.34.01.01.01010E.01.02.01.81.40.00.00 | S'© Puatfonn Heading Rate ;zgf_’éifggg?eadi“g—rate—se e | untie | 2
121 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.41.00.00 ggfsorlgété%r?{dotpiwh Rare ihgf;fla;fgé?l‘})itCh_rate_senso [-1...+1] | UINTI6 2
122 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.42.00.00 IS{:r?sorI];lég%H; dotPitCh Rate ih;’é’fla;%’gin—l)imh—ram—sens" L1..+1]| UINTI6 5
123 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.43.00.00 gggsorgég%“;dotpiwh Rate ih;’é’fla;g’;tm—mmh—ram—sens" L1..+1]| UINTI6 5
124 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.44.00.00 gg%;’lfgggim Roll Rate Sensor rg‘éﬁ;liggim—m“—mte—sensor L1..+1]| UINTI6 5
125 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.45.00.00 E?;%F?}iﬁﬁm Roll Rate Sensor rg‘éﬁ;la;ggim—m“—mte—sensor L1..+1]| UINTI6 5
126 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.46.00.00 Eg%;’lgtdfgtrm Roll Rate Sensor i};‘éff’_liggtrm—m“—rate—sensor L1..+1]| UNTI6 5
127 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.47.00.00 EE%FS‘;%SOOJ FCEE X Sensor ggazfnsor‘ecef‘x_sensor_ece [-1...+1] | UINTI6 2
128 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.48.00.00 EE%FS?&SOOJ FCEE X Sensor gazfnsor‘ecef‘x_sensor_ece [-1...+1] | UINTI6 2
129 | 06.0E2B.34.01.01.01.010E.01.02.01.81.49.00.00 | 319 Sensor ECEF X Sensor gd‘zfnsor‘ecef‘x‘sensor_ece [-1...+1] | UINTI6 2
130 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.4A.00.00 EE%FS‘;%SOOJ FCEE Y Sensor ggazfnsor‘ecef‘y_sensor_ece [-1...+1] | UINTI6 2
131 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.4B.00.00 EE%FS?&SOOJ FCEE Y Sensor gazfnsor‘ecef‘y_sensor_ece [-1...+1] | UINTI6 2
132 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.4C.00.00 | Nro Sensor ECEE Y Sensor | tho_sensor_ecel_y_sensor_cce [-1...+1] | UINTI6 2
133 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.4D.00.00 EE%FS%SOT ECEF 2 Sensor ;hiafjnSor—ecef—z—sens"r—“e L1..+1]| UINTI6 5
134 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.4E.00.00 EE%FS;;I(;SO(? ECEF 2 Sensor ;hgafjnSor—ecef—z—sens"r—“e L1..+1]| UNTI6 5
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135 | 06.0E.2B34.010101.010E.0102.01814F.0000 | 319 Sensor ECEF 2 Sensor ?Zd‘f,fnsor‘ecef‘z‘sensor_ece [-1...+1] | UINTI6 2
136 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.50.00.00 iﬁ‘;ﬂ?fﬁ?&iﬁ“ X Sensor gﬁ‘gﬁf_tff;ﬁ;fgef-x—se“sm‘a [-1..+1] | UINTI6 2
137 | 06.0E2B.34.01.01.01.01.0E.01.02.01.81.51.00.00 | ro Platform ECEE X Sensor lr,};gﬁl:_tﬁﬁ‘ecef_x‘sensor_a [-1..+1] | UINTI6 2
138 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.52.00.00 | K'© Matform ECEF X Sensor | rho_platform_ccef_x_sensor_a e | untie | 2
139 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.53.00.00 ill;‘s’oiﬁsfﬁgdﬁgF Y Sensor L};gﬁftfl"erigi—rfgef—y—sensor—a L1..+1]| UINTI6 5
140 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.54.00.00 ill;‘s’oiﬁsfgirghECEF Y Sensor g;gﬁft;"igl—eCef—y—s‘ms"r—a L1..+1]| UINTI6 5
141 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.55.00.00 i{;‘s’oﬂi‘sfﬁgﬁ ECEF Y Sensor g;gﬁftfzﬁn—eCef—y—s‘ms"r—a L1..+1]| UINTI6 5
142 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.56.00.00 iﬁ‘;ﬁiﬁ‘:ﬁg“ Z Sensor ngﬁftfl"eﬁi—;gef—z—sensor—a L1..+1]| UINTI6 5
143 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.57.00.00 ill;‘s’of’uli‘;ﬁ‘)’irt‘?hECEF Z Sensor f)};‘;ﬁfﬁf)"iﬁ—eCef—z—sensor—a L1..+1]| UNTI6 5
144 | 06.0E2B.34.01.01.01.01.0E.01.02.01.81.58.00.00 | ro Platform ECEF 2 Sensor f,};gﬁ?_tfg?l‘ecef_z‘sensor_a [-1..+1] | UINTI6 2
145 | 06.0E2B.34.01.01.01.01L0E.01.02.01.81.59.00.00 | &' Platonn  BCEF . Xdot igﬁgi‘i‘;ﬁfgﬁ;fg—"dm—sens" e | untie | 2
146 | 06.0E.2B.34.01.01.0101.0E.01.02.01.81.54.00.00 | &' Pltfonn  BCEE Xdot if;’ﬁ;’é?i‘;fﬁgiﬁef-"d"t—sens" [-1..+1] | UINTI6 2
147 | 06.0E.2B.34.01.0101.01.0E.01.02.01.81.5B.0000 | &'© Pltom  BCEE Xdor i;ﬁéﬁgﬁ‘fcef‘XdOt_senso [-1..+1] | UINTI6 2
148 | 06.0E.2B.34.01.01.0101.0E.01.02.01.81.5C.0000 | o' Plton  BCEF . Ydot igﬁgi‘i‘;ﬁfgﬁ;fg—ydm—sens" e | untie | 2
149 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.5D.00.00 | Ao FPatorm FCEE Ydot | rho platfonm_ccef_ydot senso e | untie | 2
150 | 06.0E.2B.34.01.01.0101.0E.01.02.01.81.5E.00.00 | fro FPotorm FCEF Ydot | rho platfonm_ecel ydot senso 1.+ | UINTIS )
151 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.5F.00.00 | S0 Pattorm H}igiig Zdot ih;’kﬁ‘iﬁfc’r‘ﬁe—:ﬁffgzdOt—Se“SO 1.+ | UINTIS )

MISB EG 0801.1 Photogrammetry Metadata Set

UNCLASSIFIED

26




UNCLASSIFIED

Table 9 Photogrammetry External Parameters Correlation LDS

Local Set Key

Name

06.0E.2B.34.02.0B.01.01.0E.01.03.03.04.00.00.00

Photogrammetry External Parameters Correlation LDS

Constituent Elements

Tag Units /

ID Key Name Symbol/Notes Range Format Length
152 | 06.0E2B.34.01.01.0101L0E.01.02.01.81.60.00.00 | &'© Platorm  BCER zdor igﬁs’éﬁﬁ?ﬁzi@f—ZdOt—Se“so e | untie | 2
153 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.61.00.00 gilr‘l’sor}jifsfgﬁe REO?IEF Zor if;’#;’é?ff;fﬁ;f°ef_Zd"t—se“SO [-1...+1] | UINTI6 2
154 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.62.00.00 iﬁzoﬂfgfﬁzl:dggadmg Sensor ;i‘;ﬁi‘g‘}’fgafgdmg—se“sor— 1. +1] | UINTI6 )
155 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.63.00.00 ig‘s’oﬂf;f}‘,’;?hHeading Sensor f;)‘;ﬁ’&i‘etf‘;fitnéﬂheadi“g—se“sor— 1. +1] | UINTIG )
156 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.64.00.00 ilg(s’oﬁllf;fﬁgﬁ Heading Sensor fk‘)‘s’j’j‘gf‘;gﬁ—headmg—sensor— L1..+1]| UINTI6 5
157 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.65.00.00 ill;‘s’ohitag‘;;‘gn;wh Sensor Zgi’u—tgla}tlg‘;rd‘?n—;imh—semor—ab L1..+1]| UINTI6 5
158 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.66.00.00 ilg‘s’ohiiai,fi‘fc‘}? Pitch - Sensor Zgi’u—tglaf,ﬁ’crf—mmh—sensor—ab L1..+1]| UINTI6 5
159 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.67.00.00 ilg‘s’ohiiag‘(’)?l Pitch - Sensor Zgi’u—tglart(f%rm—PitCh—sensor—ab L1..+1]| UINTI6 5
160 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.68.00.00 ill;‘s’oluiag;’?;ngl{o“ Sensor fﬁt"eﬁl:;g‘;gg—m“—S‘ms"r—abSO L1..+1]| UNTI6 5
161 | 06.0E2B.34.01.01.01.010E.01.02.01.81.69.00.00 | sro Plasorm Roll - Sensor fﬁ:’i’;ﬁfﬁ’rm—ron—sensor—abSO e | untie | 2
162 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.64.00.00 | hro  Platorm Roll - Sensor fﬁ;ﬁﬁform‘mll‘sensor_abSO [-1..+1] | UINTI6 2
163 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.6B.00.00 gilr‘l’sofﬁf;’;}ﬂte?{zzﬁgg e ;ﬁi’,fﬁfgﬁgﬂfffj?fg e [-1...+1] | UINTI6 2
164 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.6C.00.00 I;;?sofﬁfsog}ﬂtegiﬁmg e flzgf_’ﬁtsfgﬁg_h}fiSli:lg_rate_se [-1...+1] | UINTI6 2
165 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.6D.00.00 gg;sofffg}gteiﬁf‘mg e flzgf_’ﬁtsfgﬁgﬁﬁ?ing_rate_se [-1...+1] | UINTI6 2
166 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.6E.00.00 | Sn° Fladom Hfit(;};lg Rate ih;’kfs’gi‘igrile—gitgg—rate—se“so e | untie | 2
167 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.6F.00.00 | fro Platorm Piich - Rate | rho_platform _Pitch_rate_senso t1..+1] | UNTI6 )
168 | 06.0E.2B.34.01.01.01.010E.01.02.01.81.70.0000 | Sro Pladorm  Fuch - Rate ) rho_platform_Bitch_rate_senso t1..+1] | UINTI6 )
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169 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.71.00.00 iﬁ;’jﬂ;ﬂg;ﬁ; Rate Sensor ﬁ‘f,gﬂ}iﬁﬁ‘fﬁgﬁ?fg—m—sensor [-1...+1] | UINTI6 2
170 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.72.00.00 iﬁ;’jﬁfgﬁfon Rate Sensor ﬁ%ggﬁi?;gfll_mte_sensor [-1...+1] | UINTI6 2
171 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.73.00.00 iﬁ;’oﬂfgﬁ Roll Rate Sensor ﬁ%ggﬁgﬁlﬁmn‘rate_sensor [-1...+1] | UINTI6 2
172 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.74.00.00 iﬁ‘s’oli‘::slj[’;aigg“ X Sensor g;gt—:e}?es;’;i—rfgef—"—se“sor—abs e | untie | 2
173 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.75.00.00 ilg(s’oli‘z:;"iichEF X Sensor flll‘l’t—esef,‘ist‘c’fl—eCef—x—sensor—abs L1..+1]| UINTI6 5
174 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.76.00.00 il;(s)oi::guECEF X Sensor flll‘l’t—eserr(‘fl‘l’r—eCef—x—sensor—abs L1..+1]| UINTI6 5
175 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.77.00.00 iﬁgolif:i;’;aiggm Y Sensor g?gt—ese}?j;’;i—rfgefd‘/—sensor—abs L1..+1]| UINTI6 5
176 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.78.00.00 ilg(s’oli‘z:;"iichEF Y Sensor flll‘l’t—esef,‘ist‘c’fl—eCefd‘/—sensor—abs L1..+1]| UINTI6 5
177 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.79.00.00 iﬁzoli‘z:i;’;HECEF Y Sensor glll‘l’t—:jr(‘fl?r—eCefd‘/—sensor—abs L1..+1]| UNTI6 5
178 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.7A.00.00 iﬁ;’oli‘fﬁ;’;ﬁigg F 7 Sensor gfﬁt‘esj?;;dri‘fgef‘z_sensor_abs [-1...+1] | UINTI6 2
179 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.78.00.00 | st Sensor ECEF 2 Sensor gfﬁt‘:f;;gf;ecef‘z‘sensor_abs [-1...+1] | UINTI6 2
180 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.7C.00.00 ill;;’ohslfgiféuECEF 7 Sensor gfﬁt‘:jr(l)sﬁr‘ecef‘z_sensor_abs [-1...+1] | UINTI6 2
181 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.7D.00.00 i‘;‘;jj:‘es‘;{refgg Xdot Sensor ;i‘s’glsjt“es_o}fe—;;fgd"t—sensor— e | untie | 2
182 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.7E.00.00 | 10 Sensor MCEE Xdot Sensor ;i‘s’glsjt“es_o}fi—ﬁff—xd"t—sensor— e | untie | 2
183 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.7F.00.00 | K'© Sensor LCEE XdotSensor | ho_sensor_geef_xdot_sensor_ e | untie | 2
184 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.00.00.00 ig‘;jjf:‘gj;ﬁg Ydot Sensor fg‘s’glsj?:Oggaegfnféyd"t—sensor— L1..+1]| UINTI6 5
185 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.01.00.00 ig‘;jjf:‘ffitf}?EF Ydot Sensor fg‘s’glsj?:OIfi—t‘;fffd‘/dOt—sensor— L1..+1]| UNTI6 5
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186 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.02.00.00 ilg‘;oi‘:‘esgoﬁCEF Ydot Sensor glézalsjtnes_c;ro_l clecef_ydot_sensor_ | e ,
187 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.03.00.00 iﬁ;’ﬁj{‘:gﬁgg Zdot Sensor ;i‘s’glsjt“:_";e—;gif;dot—sensor— ey | untie | 2
188 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.04.00.00 | 10 Sensor FCEF Zdot Sensor ;i‘s’glsjt“:_o}fi—ﬁff—Zdot—sensor— e | untie | 2
189 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.05.00.00 | K'© Densor BCEF Zdot Sensor | ho_sensor_ecef_zdot_sensor_ e | untie | 2
190 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.06.00.00 Eg;’ dﬂgﬁ’;ﬁ ECEF X Sensor 223%“:;2‘“—6Cef—x—s‘ms"r—h L1..+1]| UINTI6 5
191 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.07.00.00 gﬂghlgzttiorm ECEF X Sensor irt};‘}’l{iteform—“ef—x—sensor—P L1..+1]| UINTI6 5
192 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.08.00.00 ﬁgﬁ ﬁiteform ECEF X Sensor flll"f;ztform—eCef—x—s‘ms"r—r L1..+1]| UINTI6 5
193 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.09.00.00 Eg;’ dﬂgﬁ’;ﬁ ECEF Y Sensor 223%“:;2‘“—6Cef—y—sensor—h L1..+1]| UINTI6 5
194 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.0A.00.00 }Ifﬂgh?zttfeorm ECEF Y Sensor iﬁ‘ﬁig"rm—mf—y—sensor—P L1..+1]| UNTI6 5
195 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.08.00.00 | 3" Flatform ECEEY Sensor if}f’_ patform.eccly_sensor.r [-1...+1] | UINTI6 2
196 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.0C.00.00 | 3" di}?g’;g ECEF Z Sensor Zzgﬁl’gﬁm—ecef—z—se“sor—h e | untie | 2
197 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.0D.00.00 | sh0 Pratform ECEF Z Sensor iﬁ‘fiig"rm—ecef—z—se“sor—P e | untie | 2
198 | 06.0E.2B.34.0101.01.01.0E.01.02.01.82.08.00.00 | 3" Flatform ECEF Z Sensor if}f’_ D attorm.ecl 2 sensor 1 [-1...+1] | UINTI6 2
199 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.0F.00.00 g?r?sorpll{fzfzﬁ; B Xdot iﬁggﬁfgoﬁicef‘XdOt_senso [-1..+1] | UINTI6 2
200 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.10.00.00 | oo Fatforn ECEE Xdot | rho_platform_ccefxdot_senso e | untie | 2
201 | 06.0E.2B34.01.01.01L01.0E.01.02.01.82.11.00.00 | o0 Fattorn (ECEF Xdot | rho_platform_ccef xdot_senso 1.+ | UINTIS )
202 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.12.00.00 g:ssorpéfigr‘fg B Yot ihﬁé’éﬁg’rﬁt—:Cef—yd"t—senso 1.+ | UINTIS )
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203 | 06.0E.2B.34.01.010101.0E.01.02.0182.13.0000 | oo Patforn ECEF Ydot ifgﬁﬁ‘ff‘;{? eeelydotsenso [-1...+1] | UINTI6 2
204 | 06.0E.2B.34.01.010101.0E.01.02.0182.14.0000 | &0 Pattorm ECEF Ydot iﬁ?flfﬁfgm‘ecef‘ydm_senso [-1..+1] | UINTI6 2
205 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.15.00.00 gilr‘l’sorﬂfig?% P BE Zdot igﬁ;‘fg"ﬁicef—ZdOt—se“so e | untie | 2
206 | 06.0E.2B.34.01.01.01.01.0E.01.0201.82.16.00.00 | oo Flatform ECER zdot ho_platform_ccel zdot_senso e | untie | 2
207 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.17.00.00 ggssor?iﬁfl"f{‘;e ECEF Zdot ihfoiu’lii‘;rm—“ef—z‘k’t—senso L1..+1]| UINTI6 5
208 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.18.00.00 Eg;’ dggtg’;t‘: Heading Sensor L};‘;ﬁgfgg—headmg—sensor— L1..+1]| UINTI6 5
209 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.19.00.00 ﬁ;ghizg"rm Heading Sensor gi‘fcflj‘;fgrm—headmg—sensor— L1..+1]| UINTI6 5
210 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.1A.00.00 ﬁgﬁ Rpigorm Heading Sensor igﬁfﬁform—headmg—sensor— L1..+1]| UINTI6 5
211 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.1B.00.00 Elgz diféalg’ém Pitch - Sensor ;}é‘i’lfg’ﬁi‘;rm—l)itCh—sensor—he L1..+1]| UNTI6 5
212 | 06.0E.2B34.0101.01.010E.01.02.01.82.1C.00.00 | K10 Platform Pitch - Sensor Ziiﬁ:tform‘})itCh‘sensor_Pit [-1...+1] | UINTI6 2
213 | 06.0E.2B.34.0101.01.010E.01.02.01.82.1D.00.00 | K10 Platform Pitch Sensor fl_lfzj;latform—})imh—sens°r—r°1 e | untie | 2
214 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.1E.00.00 Elgzdin}g?{gm Roll - Sensor irﬁgj’;f;form‘mn‘sensor_head [-1..+1] | UINTI6 2
215 | 06.0E.2B.34.01.01.01.010E.01.02.0182.1F.00.00 | K10 Platform Roll - Sensor ;}i?ggatform‘ml1‘Sensor_PitC [-1..+1] | UINTI6 2
216 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.20.00.00 | Koo Flatform Roll Sensor Roll | xho_platform_roll_sensor_roll [1..+1] | UNTI6 | 2
217 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.21.00.00 ggr?sofﬁ;f;;gllg poading Rate ;ggf’éifgfg—ﬁfedi“g—rate—se e | untie | 2
218 | 06.0E.2B.34.01.01.0101.0E.01.02.01.82.22.00.00 | oo Patiorm Heading Rate | rho_platform_heading rate_se 1.+ | UINTIS )
219 | 06.0E.2B.34.01.01.0101.0E.01.02.01.82.23.00.00 | oo Pavom Heading Rate | rho_platform_heading rate_se 1.+ | UINTIS )

MISB EG 0801.1 Photogrammetry Metadata Set

UNCLASSIFIED

30




UNCLASSIFIED

Table 9 Photogrammetry External Parameters Correlation LDS

Local Set Key

Name

06.0E.2B.34.02.0B.01.01.0E.01.03.03.04.00.00.00

Photogrammetry External Parameters Correlation LDS

Constituent Elements

Tag Units /

ID Key Name Symbol/Notes Range Format Length
220 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.24.00.00 gi‘r?sorﬂzgfd"i;n; polich - Rate igiﬁfg"ﬁgi“’h—rate—se“so e | untie | 2
221 | 06.0E.2B.34.01.010101.0E.01.02.01.82.25.0000 | &n0 Patonn Pitch Rate ifiiﬁﬁ‘_tf‘;{? Fitehate_senso [-1..+1] | UINTI6 2
222 | 06.0E.2B.34.01.010101.0E.01.02.01.82.26.0000 | &n0 Patorm FPiich - Rate iﬁflfﬁfgm‘})itCh‘rate_senso [-1..+1] | UINTI6 2
223 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.27.00.00 | " d}i)rllagtfR(’::; Roll Rate Sensor ri%;zliitgfoﬁgmH‘rate_sensor [1..+1] | UNTI6 | 2
224 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.28.00.00 | 5ho Platform Roll Rate Sensor | rho_platform_roll_rate_sensor 1.+ | UINTIS )
225 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.20.00.00 | ~ho Platform Roll Rate Sensor | rho_platform_roll_rate_sensor 1.+ | UINTIS )
226 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.2A.00.00 Eg;’ diiegnf{‘;rteECEF X Sensor gi‘ggsf:feor—ecef—x—sensor—hea L1..+1]| UINTI6 5
227 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.2B.00.00 ﬁﬂé’h fgt‘esor ECEF X Sensor Lh‘;gf:nsOr—“ef—x—sensor—Pitc L1..+1]| UINTI6 5
228 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.2C.00.00 ﬁgﬁ s;;sor ECEF X Sensor ﬁ;’t—:ensor—ecef—x—sensor—m“ L1..+1]| UNTI6 5
229 | 06.0E.2B.34.0101.01.010E.01.02.01.82.2D.00.00 | " diiegnf{:teECEF ¥ Sensor fi}ilgifgtseor‘ecef‘y‘sensor_hea [-1...+1] | UINTI6 2
230 | 06.0E.2B.34.01.01.01.010E.01.02.01.82.2E.00.00 | K10 Senser ECEE Y Sensor gi‘;;f:“sor—ecef—y—se“sor—PitC e | untie | 2
231 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.2F.00.00 | K10 Sensor ECEE Y Sensor i};;){esensor‘ecef‘y‘sensor_ron [-1...+1] | UINTI6 2
232 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.30.00.00 Ezzdiizn;‘;ieECEF 7 Sensor fi}ilgifgtseor‘ecef‘z‘sensor_hea [-1...+1] | UINTI6 2
233 | 06.0E.2B.34.01.01.0101.0E.01.02.01.82.31.0000 | K10 densor FCEF 2 Sensor fl}i‘;;f:“sor—ecef—z—sensor—PitC e | untie | 2
234 | 06.0E.2B34.01.01.01.01.0E.01.02.01.82.32.00.00 | N1 Sensor ECEE 2 Sensor | xho_sensor_ecef 2 sensor_roll [-1...+1] | UINTI6 2
235 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.33.00.00 Eg;’ d?ggsﬁgtECEF Xdot Sensor g;‘;a?zgS‘r’;jcef—"d"t—“n”r— L1..+1]| UINTI6 5
236 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.34.00.00 gﬂghsﬁgfeor ECEF Xdot Sensor gilfc—hsegstfc’r—eCef—"d"t—sensor— L1..+1]| UNTI6 5
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Table 9 Photogrammetry External Parameters Correlation LDS

Local Set Key

Name

06.0E.2B.34.02.0B.01.01.0E.01.03.03.04.00.00.00

Photogrammetry External Parameters Correlation LDS

Constituent Elements

Tag Units /

ID Key Name Symbol/Notes Range Format Length
237 | 06.0E.2B.34.01.010101.0E.01.02.01.82.35.00.00 | K10 densor ECER Xdot Sensor igﬁ:ﬁ;&sor‘ecef‘xdOt_sensor_ [-1...+1] | UINTI6 2
238 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.36.00.00 E‘;z d?ﬁgsﬁ;fcm Ydot Sensor ;izaiggi(r);scef_ydot_sensor_ | e ,
239 | 06.0E.2B.34.01.01.0101.0E.01.02.01.82.37.00.00 | K0 Sensor ECER Ydot Sensor g;&—hs_e;stgr—ecef—yd"t—sensor— e | untie | 2
240 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.38.00.00 | A1 densor ECEF Ydot Sensor | rho_sensor_eceflydot_sensor_ e | untie | 2
241 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.39.00.00 Eg;’ d?ﬁgsRO;tECEF Zdot Sensor g;‘;a?zgS‘r’;?:“f—ZdOt—sensor— L1..+1]| UINTI6 5
242 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.3A.00.00 gﬂghsng:r ECEF Zdot Sensor gilfc—hsG;Stfc’r—“ef—z‘i"t—sensor— L1..+1]| UINTI6 5
243 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.3B.00.00 ﬁgﬁ Isgt‘esor ECEF Zdot Sensor flllo—;‘zgSor—ecef—ZdOt—sms"r—r L1..+1]| UINTI6 5
244 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.3C.00.00 g:ssosreﬁi‘:diﬁ;‘{’:f Heading Zggggfn}j‘e’;a?ﬁgogz—heading— L1..+1]| UINTI6 5
245 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.3D.00.00 Isilr‘l’sosre}rjist‘;; ﬁgf:lute Heading Zggg(ffi‘;‘i’;—ha_brﬁ“te—heading— L1..+1]| UNTI6 5
246 | 06.0E.2B.34.01.01.01.010E.01.02.01.82.3E.00.00 | S0 Sensor Absolute Heading 2225;:?:;3:::1ute_heading_ [1..+1]| UINTI6 | 2
247 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.3F.00.00 ggr?sorsﬁiﬁn; Ingelute pheh il,(r)__ﬁZZZ?;;??:Sute_Pimh_sen [-1...+1] | UINTI6 2
248 | 06.0E.2B.34.01.010101.0E.01.02.01.82.40.0000 | S0 Sensor Absolute Pitch i;’_—;fi;"_rﬁzsomte—PitCh—se“ e | untie | 2
249 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.41.00.00 gifsorsﬁﬁf;a{:bsom e f;?__:cfﬁi(riﬂeabsomw_PitCh_sen [-1...+1] | UINTI6 2
250 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.42.00.00 ggssorsggzgringﬁstglute Roll Z?EZZE?E;—_?;S:1‘“6—“’”—56“s 1. +1] | UINTI6 )
251 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.43.00.00 ggfsorsgﬁzﬁrRa‘;bSOI“te Roll g;"l—,ffcnhsorra—tzbSOlute—m”—sens 1. +1] | UINTIG )
252 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.44.00.00 Si‘;’sofﬁﬂff’;atﬁbs"m Roll f;";(fﬁni;’tre—abSOI“te—m“—sens L1..+1]| UNTI6 5
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Table 9 Photogrammetry External Parameters Correlation LDS

Local Set Key Name
06.0E.2B.34.02.0B.01.01.0E.01.03.03.04.00.00.00 Photogrammetry External Parameters Correlation LDS
Constituent Elements
Tag Units /
ID Key Name Symbol/Notes Range Format Length
. This Key Defined in SMPTE | MCET IS
253 | 06.0E.2B.34.01.01.01.03.07.02.01.01.01.05.00.00 POSIX Microseconds since 1 UINT64 8
RP210.11
Jan 1970
254 | 06.0E.2B.34.01.01.01.01.0E.01.02.05.04.00.00.00 | Version version 01 UINT16 2
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5.2 Internal Parameters

UNCLASSIFIED

5.2.1 Photogrammetry Photogrammetry Boresight Truncation Pack

Table 10 Photogrammetry Internal Parameters Boresight Truncation Pack

Name

Symbol

Key

Photogrammetry Internal
Parameters Boresight
Truncation Pack

photogrammetry boresight tpack

06.0E.2B.34.02.04.01.01.0E.01.03.02.06.00.00.00

Constituent Keys
Name Symbol Key Units/Range Format Length
(Bytes)
POSIX Microseconds This Key Defined in SMPTE | ¢ 0p 7B 34.01.01.01.03.07.02.01.01.01.05.00.00 | Mte8eTHSsince 1|51\ p6y 8
RP210.11 Jan 1970

Version version 06.0E.2B.34.01.01.01.01.0E.01.02.05.04.00.00.00 01 UINT16 2
Boresight Offset Delta X | boresight offset delta x 06.0E.2B.34.01.01.01.01.0E.01.02.02.18.00.00.00 | [-300 ... +300] m | UINT16" 2
Boresight Offset Delta Y | boresight offset delta y 06.0E.2B.34.01.01.01.01.0E.01.02.02.19.00.00.00 | [-300 ... +300] m | UINTI16 2
Boresight Offset Delta Z | boresight offset delta z 06.0E.2B.34.01.01.01.01.0E.01.02.02.1A.00.00.00 | [-300 ... +300] m | UINTI16 2
Boresight Delta Angle 1 boresight delta_angle 1 06.0E.2B.34.01.01.01.01.0E.01.02.02.1B.00.00.00 [-?lii—;i;?ész] UINT32" 4
Boresight Delta Angle 2 | boresight _delta_angle 2 06.0E.2B.34.01.01.01.01.0E.01.02.02.1C.00.00.00 [-?lii—;i;?ész] UINT32 4
Boresight Delta Angle 3 | boresight_delta_angle 3 06.0E.2B.34.01.01.01.01.0E.01.02.02.1D.00.00.00 [-%ézlsf-gi:c?.ezsﬂ UINT32 4
gi‘;f;ght Offset Delta X | ¢ | Gioht offset delta x sigma | 06.0E.2B.34.01.01.01.01.0E.01.02.02.1E.00.00.00 | [0...650]m | UINTI6 2
gi‘;f;ght Offset Delta Y| ¢ | ioht offset delta y sigma | 06.0E.2B.34.01.01.01.01.0E.01.02.02.1F.00.00.00 | [0...650]m | UINTI6 2
gi‘;f;ght Offset Delta Z | ¢ | ight offset delta z sigma | 06.0E.2B.34.01.01.01.01.0E.01.02.02.20.00.00.00 | [0...650]m | UINTI6 2
Boresight Delta Angle 11 ot delta_angle 1 sigma | 06.0E.2B.34.01.01.01.01.0E.01.02.02.21.00.00.00 [0.. 2) half- UINT16 2
Sigma circles
Boresight Delta Angle 2 [0 .. 2) half-
Sigma boresight delta_angle 2 sigma 06.0E.2B.34.01.01.01.01.0E.01.02.02.22.00.00.00 ;ircles UINT16 2

30.00915 m precision
'40.000366 microradian precision
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Table 10: Photogrammetry Internal Parameters Boresight Truncation Pack (Cont’d)

Name Symbol Key Units/Range Format Length
(Bytes)
Boresight Delta Angle 31 ot delta_angle 3 sigma 06.0E.2B.34.01.01.01.01.0E.01.02.02.23.00.00.00 [0.. 2) half- UINT16 2
Sigma circles
Rho Boresight Offset rho_boresight offset deltax bores
Delta X Delta Y ight offset deltay 06.0E.2B.34.01.01.01.01.0E.01.02.02.59.00.00.00 [-1...+1] UINT16 2
Rho Boresight Offset rho_boresight offset deltax bores
Delta X Delta Z ight offset deltaZ 06.0E.2B.34.01.01.01.01.0E.01.02.02.5A.00.00.00 [-1...+1] UINT16 2
Rho Boresight Offset rho_boresight_offset_deltax_delta | ¢ o 2B 34.01.01.01.01.0E.01.02.02.5B.00.00.00 [-1 ... +1] UINT16 2
Delta X Delta Angle 1 anglel
Rho Boresight Offset rho_boresight offset deltax delta
Delta X Delta Angle 2 angle? 06.0E.2B.34.01.01.01.01.0E.01.02.02.5C.00.00.00 [-1...+1] UINT16 2
Rho Boresight Offset rho_boresight offset deltax delta
Delta X Delta Angle 3 angle3 06.0E.2B.34.01.01.01.01.0E.01.02.02.5D.00.00.00 [-1...+1] UINT16 2
Rho Boresight Offset rho_boresight offset deltay bores
Delta Y Delta Z ight offset deltaZ 06.0E.2B.34.01.01.01.01.0E.01.02.02.5E..00.00.00 [-1...+1] UINT16 2
Rho Boresight Offset rho_boresight offset_deltay_delta | ¢ 0p >p 34.01.01.01.01.0E.01.02.02.5F.00.00.00 [-1 ... +1] UINT16 2
Delta Y Delta Angle 1 anglel
Rho Boresight Offset rho_boresight offset deltay delta
Delta Y Delta Angle 2 angle2 06.0E.2B.34.01.01.01.01.0E.01.02.02.60.00.00.00 [-1...+1] UINT16 2
Rho Boresight Offset rho_boresight offset deltay delta
— - == -1+
Delta Y Delta Angle 3 angle3 06.0E.2B.34.01.01.01.01.0E.01.02.02.61.00.00.00 [-1 1] UINT16 2
Rho Boresight Offset rho_boresight offset_deltaz delta | ¢ op 2B 34.01.01.01.01.0E.01.02.02.62.00.00.00 [-1 ... +1] UINT16 2
Delta Z Delta Angle 1 anglel
Rho Boresight Offset rho_boresight offset deltaz_delta
Delta Z Delta Angle 2 angle2 06.0E.2B.34.01.01.01.01.0E.01.02.02.63.00.00.00 [-1...+1] UINT16 2
Rho Boresight Offset rho_boresight offset deltaz_delta
Delta Z Delta Angle 3 angle3 06.0E.2B.34.01.01.01.01.0E.01.02.02.64.00.00.00 [-1...+1] UINT16 2
Rho Boresight Offset .
Delta Angle 1 Delta tho_boresight_offset_delta_anglel | ¢ 4 7 34 01.01.01.01.0E.01.02.02.65.00.00.00 [-1...+1] UINTI16 2
delta_angle2
Angle 2 — —
Rho Boresight Offset .
Delta Angle 1 Delta tho_boresight_offset_delta_anglel | ¢ 4 7 34 01.01.01.01.0E.01.02.02.66.00.00.00 [-1...+1] UINTI16 2
delta_angle3
Angle 3 — —
Rho Boresight Offset .
Delta Angle 2 Delta tho_boresight_offset_delta_angle2 | ¢ 4 7 34.01.01.01.01.0E.01.02.02.67.00.00.00 [-1...+1] UINTI16 2
Angle 3 _delta_angle3
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5.2.2 Photogrammetry Internal Parameter Image Size Truncation Pack

Table 11 Photogrammetry Internal Parameters Image Size Truncation Pack

Name

Symbol

Key

Photogrammetry
Internal Parameters
Image Size Truncation

photogrammetry imagesize tpack

06.0E.2B.34.02.04.01.01.0E.01.03.02.02.00.00.00

Pack
Constituent Keys
Name Symbol Key Units/Range Format Length
(Bytes)
Image Rows image rows 06.0E.2B.34.01.01.01.01.0E.01.02.02.06.00.00.00 | [1 ... 65536] pixels | UNIT16 2
Image Columns impage columns 06.0E.2B.34.01.01.01.01.0E.01.02.02.07.00.00.00 | [1 ... 65536] pixels | UNIT16 2
Pixel Size pixel size 06.0E.2B.34.01.01.01.01.0E.01.02.02.08.00.00.00 [0.0001 U 0.1] UNIT16" 2
— mm/pixels

1 1.52e-6 mm/pixel precision
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5.2.3 Photogrammetry Internal Parameter Focal Plane Truncation Pack

UNCLASSIFIED

Table 12 Photogrammetry Internal Parameters Focal Plane Truncation Pack

Name

Symbol

Key

Photogrammetry Internal
Parameters Focal Plane
Truncation Pack

photogrammetry focalplane tpack

06.0E.2B.34.02.04.01.01.0E.01.03.02.01.00.00.00

Constituent Keys
Name Symbol Key Units/Range Format Length
(Bytes)
POSIX Microseconds EI‘,‘ZSIOI.(I‘;Y Defined in SMPTE | ¢ 05 7B.34.01.01.01.03.07.02.01.01.01.05.00.00 Imf%;*;s;gce UINT64 8
Version version 06.0E.2B.34.01.01.01.01.0E.01.02.05.04.00.00.00 01 UINT16 2
gfi‘;f‘cligi“l‘foﬁ:‘gffm focal plane principal_point offsct | 06.0E.2B.34.01.01.01.01.0E.01.02.02.03.00.00.00 | L2 I'n'r'n”s] UINT16' 2
gfi‘;figf%z;i%pflfzet focal plane_samplel point offset | 06.0E.2B.34.01.01.01.01.0E.01.02.02.04.00.00.00 | 2 ﬁ{r}:zﬂ UINTI16 2
Sensor (0 ... 10000]
Calibrated/Effective sensor_cal_eff focal length 06.0E.2B.34.01.01.01.01.0E.01.02.02.05.00.00.00 o UINT32" 4
Focal Length mm
Focal Plane Line focal bl incinal point offset
Principal Point Offset ocal_plane_principal_pomt_otset | ¢ gg.2B8.34.01.01.01.01.0E.01.02.02.24.00.00.00 | [0 ... 1]mm | UINTI16' 2
Sigma _sigma
Focal Plane Sample focal plane samplel point offset s
Principal Point Offset ) - —OHSCLS | 06.0E.2B.34.01.01.01.01.0E.01.02.02.25.00.00.00 | [0...1]mm | UINTI16 2
Sigma 'ema
Sensor
Calibrated/Effective sensor_cal_eff focal length_sigma | 06.0E.2B.34.01.01.01.01.0E.01.02.02.26.00.00.00 | [0 ...350]mm | UINT16" 2
Focal Length Sigma
}s{:;;g;eggo rho_lineppo_sampleppo 06.0E.2B.34.01.01.01.01.0E.01.02.02.27.00.00.00 [-1...+1] UINT16 2
Rho LinePPO
SesnorEffCalF rho_lineppo_sensoreffcalf 06.0E.2B.34.01.01.01.01.0E.01.02.02.28.00.00.00 [-1...+1] UINT16 2

197.63¢-4 mm precision
172.32e-6 mm precision
'8 1.52 e-5 mm precision
1 0.00534 mm precision
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Table 13 Photogrammetry Internal Parameters Focal Plane Truncation Pack

Name Symbol Key Units/Range Format Length
(Bytes)
Rho SamplePPO
SensorEffCalF rho_sampleppo_sensoreffcalf 06.0E.2B.34.01.01.01.01.0E.01.02.02.30.00.00.00 [-1...+1] UINT16 2
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5.2.4 Photogrammetry Internal Parameter Radial Distortion Truncation Pack

Table 14 Photogrammetry Internal Parameters Radial Distortion Truncation Pack

Name

Symbol

Key

Photogrammetry Internal
Parameters Radial
Distortion Truncation Pack

photogrammetry raddist tpack

06.0E.2B.34.02.04.01.01.0E.01.03.02.03.00.00.00

Constituent Keys
Name Symbol Key Units/Range Format Length
(Bytes)
. This Key Defined in SMPTE Integer ps since
POSIX Microseconds RPILOLL 06.0E.2B.34.01.01.01.03.07.02.01.01.01.05.00.00 o om0 UINT64 8
Version version 06.0E.2B.34.01.01.01.01.0E.01.02.05.04.00.00.00 01 UINT16 2
Valid Range of Radial Valid_range radial distortion 06.0E.2B.34.01.01.01.01.0E.01.02.02.69.00.00.00 mm Floating 4
Distortion - - — Point
Radial Distortion Constant radial distortion_constant parame 06.0E.2B.34.01.01.01.01.0E.01.02.02.6A.00.00.00 (mm)/(mm) Floa'tlng 4
Parameter ter Point
First Radial Distortion first_radial_distortion_parameter | 06.0E.2B.34.01.01.01.01.0E.01.02.02.0A.00.00.00 | (mm)/(mm)*3 | Foating 4
Parameter Point
Second Radial Distortion second radial distortion_paramet 06.0E.2B.34.01.01.01.01.0E.01.02.02.0B.00.00.00 | (mm)/(mm)"5 Floa'tlng 4
Parameter er Point
Third Radial Distortion third_radial_distortion_parameter | 06.0E.2B.34.01.01.01.01.0E.01.02.02.0C.00.00.00 | (mm)/(mm)"7 | Foating 4
Parameter Point
Radial Distortion Constant | radial_distortion_constant_parame | ¢ ¢ 55 34 01.01.01.01.0E.01.02.02.6B.00.00.00 | (mm)/(mm) | 1oating 4
Parameter Sigma ter _sigma Point
First Radial Distortion first_radial_distortion_parameter_ | ¢ ¢ 55 34 01.01.01.01.0E.01.02.02.11.00.00.00 | (mm)(mm)'3 | ©wating 4
Parameter Sigma sigma Point
Second Radial Distortion | second_radial_distortion_paramet | ¢ 0 yp 34.01.01.01.01.0E.01.02.02.12.00.00.00 | (mm)/(mm)*s | ©iodtng 4
Parameter Sigma er_sigma Point
Third Radial Distortion third_radial_distortion_parameter | ¢ op 9B 34.01.01.01.01.0E.01.02.02.13.00.00.00 | (mm)/(mm)~7 | ©lodtng 4
Parameter Sigma sigma Point
Rho ConstRDist Ist RDist | Rho_const_Istrdist 06.0E.2B.34.01.01.01.01.0E.01.02.02.6C.00.00.00 [[1.. +1] UINT16 2
Rho ConstRDist 2nd RDist | Rho_const_2ndrdist 06.0E.2B.34.01.01.01.01.0E.01.02.02.6D.00.00.00 [[1.. +1] UINT16 2
Rho ConstRDist 3rd RDist | Rho_const_3rdrdist 06.0E.2B.34.01.01.01.01.0E.01.02.02.6E.00.00.00 [[1.. +1] UINT16 2
Rho IstRDist 2ndRDist rho_Istrdist 2ndrdist 06.0E.2B.34.01.01.01.01.0E.01.02.02.3F.00.00.00 [[1.. +1] UINT16 2
Rho IstRDist 3rdRDist rho_Istrdist 3rdrdist 06.0E.2B.34.01.01.01.01.0E.01.02.02.40.00.00.00 [[1.. +1] UINT16 2
Rho 2ndRDist 3rdRDist rho 2ndrdist 3rdrdist 06.0E.2B.34.01.01.01.01.0E.01.02.02.45.00.00.00 [[1.. +1] UINT16 2
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5.2.5 Photogrammetry Internal Parameter Tangential-Decentering Truncation Pack

Table 15 Photogrammetry Internal Parameters Tangential-Decentering Truncation Pack

Name

Symbol

Key

Photogrammetry Internal
Parameters Tangential-
Decentering Truncation

photogrammetry tandecent tpack

06.0E.2B.34.02.04.01.01.0E.01.03.02.04.00.00.00

Pack
Constituent Keys
Name Symbol Key Units/Range Format Length
(Bytes)

POSIX Microseconds glzsuﬁ? Defined in SMPTE | ¢ 05 2B.34.01.01.01.03.07.02.01.01.01.05.00.00 Imf%z; *;595713°e UINT64 8
Version version 06.0E.2B.34.01.01.01.01.0E.01.02.05.04.00.00.00 01 UINT16 2
First Tangential/Decentering | g o1 decenter parameter 06.0E.2B.34.01.01.01.01.0E.01.02.02.0D.00.00.00 | (mm)/(mm)~2 | | woatng 4
Parameter - = Point
Second Floating
Tangential/Decentering second tan decenter parameter 06.0E.2B.34.01.01.01.01.0E.01.02.02.0E.00.00.00 | (mm)/(mm)"2 Point 4
Parameter
First Tangential/Decentering | first_tan_decenter_parameter_sig | ¢ op 2B 34.01.01.01.01.0E.01.02.02.14.00.00.00 | (mm)/(mm)~2 | T 1oating 4
Parameter Sigma ma Point
Second .
Tangential/Decentering second_tan_decenter_parame(er_s | o6 op 5B 34.01.01.01.01.0E.01.02.02.15.00.00.00 | (mm)/(mm)~2 | T Loaing 4

. igma Point
Parameter Sigma
Rho 1stTanDist 2ndTanDist | rho 1sttandist 2ndtandist 06.0E.2B.34.01.01.01.01.0E.01.02.02.4E.00.00.00 [-1...+1] UINT16 2
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5.2.6 Photogrammetry Internal Parameter Affine Truncation Pack

Table 16 Photogrammetry Internal Parameters Affine Truncation Pack

Name

Symbol

Key

Photogrammetry
Internal Parameters
Affine Truncation Pack

photogrammetry affine tpack

06.0E.2B.34.02.04.01.01.0E.01.03.02.05.00.00.00

Constituent Keys
Name Symbol Key Units/Range Format Length
(Bytes)
POSIX Microscconds | L Key Defined in SMPTE | ¢ o0 55 34.01.01.01.03.07.02.01.01.01.05.00.00 | [teger ks since Iy pey 8
RP210.11 Jan 1970

Version version 06.0E.2B.34.01.01.01.01.0E.01.02.05.04.00.00.00 01 UINT16 2
Differential Scale . . Floating
Affine Parameter differential_scale affine parameter | 06.0E.2B.34.01.01.01.01.0E.01.02.02.0F.00.00.00 (mm)/(mm) Point 4
Skewness Affine skew_affine_parameter 06.0E.2B.34.01.01.01.01.0E.01.02.02.10.00.00.00 (mm)/(mm) Floating 4
Parameter - Point
Differential Scale differential_scale_affine_parameter | o o 7 34 01.01.01.01.0E.01.02.02.16.00.00.00 |  (mm)/(mm) Floating 4
Affine Parameter Sigma | sigma Point
Skewness Affine skew_affine parameter sigma 06.0E.2B.34.01.01.01.01.0E.01.02.02.17.00.00.00 (mm)/(mm) Floating 4
Parameter Sigma Point
Rho DScaleAffine tho_dscaleaffine_skewaffine 06.0E.2B.34.01.01.01.01.0E.01.02.02.53.00.00.00 [-1 ... +1] UINT16 2
SkewA ffine
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5.2.7 Photogrammetry Internal Parameters Correlation Local Data Set

Table 17 Photogrammetry Internal Parameters Correlation LDS

Local Set Key

Name

06.0E.2B.34.02.03.01.01.0E.01.03.03.05.00.00.00

Photogrammetry Internal Parameters Correlation LDS

Constituent Elements

Tag Unit /

ID Key Name Symbol/Notes Range Format Length
1 06.0E.2B.34.01.01.01.01.0E.01.02.02.29.00.00.00 | Rho LinePPO 1stRDist rho lineppo_1strdist [-1...+1] | UINTI6 2
2 06.0E.2B.34.01.01.01.01.0E.01.02.02.2A.00.00.00 | Rho LinePPO 2ndRDist rho lineppo 2ndrdist [-1...+1] | UINTI6 2
3 06.0E.2B.34.01.01.01.01.0E.01.02.02.2B.00.00.00 | Rho LinePPO 3rdRDist rho lineppo 3rdrdist [-1...+1] | UINTI16 2
4 06.0E.2B.34.01.01.01.01.0E.01.02.02.2C.00.00.00 | Rho LinePPO 1stTanDist rho_lineppo_1sttandist [-1...+1] | UINTI6 2
5 06.0E.2B.34.01.01.01.01.0E.01.02.02.2D.00.00.00 | Rho LinePPO 2ndTanDist rho lineppo 2ndtandist [-1...+1] | UINTI16 2
6 06.0E.2B.34.01.01.01.01.0E.01.02.02.2E.00.00.00 | Rho LinePPO DScaleAffine rho_lineppo_dscaleaffine [-1...+1] | UINTI16 2
7 06.0E.2B.34.01.01.01.01.0E.01.02.02.2F.00.00.00 | Rho LinePPO SkewAffine rho_lineppo skewaffine [-1...+1] | UINTI16 2
8 06.0E.2B.34.01.01.01.01.0E.01.02.02.31.00.00.00 | Rho SamplePPO 1stRDist rho sampleppo 1strdist [-1...+1] | UINTI16 2
9 06.0E.2B.34.01.01.01.01.0E.01.02.02.32.00.00.00 | Rho SamplePPO 2ndRDist rho sampleppo 2ndrdsit [-1...+1] | UINTI16 2
10 06.0E.2B.34.01.01.01.01.0E.01.02.02.33.00.00.00 | Rho SamplePPO 3rdRDist rho_sampleppo_3rdrdist [-1...+1] | UINTI16 2
11 06.0E.2B.34.01.01.01.01.0E.01.02.02.34.00.00.00 | Rho SamplePPO 1stTanDist rho sampleppo 1sttandist [-1...+1] | UINTI16 2
12 06.0E.2B.34.01.01.01.01.0E.01.02.02.35.00.00.00 | Rho SamplePPO 2ndTanDist rho sampleppo 2ndtandist [-1...+1] | UINTI16 2
13 06.0E.2B.34.01.01.01.01.0E.01.02.02.36.00.00.00 | Rho SamplePPO DScaleAffine | rho sampleppo_dscaleaffine [-1...+1] | UINTI6 2
14 06.0E.2B.34.01.01.01.01.0E.01.02.02.37.00.00.00 | Rho SamplePPO SkewAffine rho_sampleppo_skewaffine [-[1...+1] | UINTI6 2
15 06.0E.2B.34.01.01.01.01.0E.01.02.02.38.00.00.00 | Rho SensorEffCalF 1stRDist rho sensoreffcalf 1strdist [-1...+1] | UINTI16 2
16 06.0E.2B.34.01.01.01.01.0E.01.02.02.39.00.00.00 | Rho SensorEffCalF 2ndRDist rho_sensoreffcalf 2ndrdist [-1...+1] | UINTI16 2
17 06.0E.2B.34.01.01.01.01.0E.01.02.02.3A.00.00.00 | Rho SensorEffCalF 3rdRDist rho_sensoreffcalf 3rdrdist [-1...+1] | UINTI16 2
18 06.0E.2B.34.01.01.01.01.0E.01.02.02.3B.00.00.00 | Rho SensorEffCalF IstTanDist | rho sensoreffcalf 1sttandist [-1...+1] | UINTI16 2

Rho SensorEffCalF
19 06.0E.2B.34.01.01.01.01.0E.01.02.02.3C.00.00.00 IndTanDist tho sensoreffcalf 2ndtandist -1..+1] | UINTI6 )
Rho SensorEffCalF
20 06.0E.2B.34.01.01.01.01.0E.01.02.02.3D.00.00.00 DScaleAffine rho_sensoreffcalf dscaleaffine | [-1...+1] | UINTI16 2
Rho SensorEffCalF
21 06.0E.2B.34.01.01.01.01.0E.01.02.02.3E.00.00.00 SkewAffine rho_sensoreffcalf skewaffine [-1...+1] | UINTI16 2
22 06.0E.2B.34.01.01.01.01.0E.01.02.02.41.00.00.00 | Rho 1stRDist 1stTanDist rho Istrdist Isttandist [-1...+1] | UINTI6 2
23 06.0E.2B.34.01.01.01.01.0E.01.02.02.42.00.00.00 | Rho 1stRDist 2ndTanDist rho_lIstrdist 2ndtandist [-1...+1] | UINTI6 2
24 06.0E.2B.34.01.01.01.01.0E.01.02.02.43.00.00.00 | Rho 1stRDist DScaleAffine rho Istrdist dsaleaffine [-1...+1] | UINTI6 2

MISB EG 0801.1 Photogrammetry Metadata Set

UNCLASSIFIED

42




UNCLASSIFIED

25 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.44.00.00.00 | Rho 1stRDist SkewAffine rho_Istrdist_skewaffine [-1...+1] | UINTI6 2
26 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.46.00.00.00 | Rho 2ndRDist IstTanDist rho 2ndrdist_1sttandist [-1...+1] | UINTI6 2
27 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.47.00.00.00 | Rho 2ndRDist 2ndTanDist rho 2ndrdist 2ndtandist [-1...+1] | UINTI6 2
28 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.48.00.00.00 | Rho 2ndRDist DScaleAffine | rho 2ndrdist dscaleaffine [-1...+1] | UINTI6 2
29 06.0E.2B.34.01.01.01.01.0E.01.02.02.49.00.00.00 | Rho 2ndRDist SkewAffine rho 2ndrdist skewaffine [-1...+1] | UINTI16 2
30 06.0E.2B.34.01.01.01.01.0E.01.02.02.4A.00.00.00 | Rho 3rdRDist 1stTanDist rho 3rdrdist Isttandist [-1...+1] | UINTI16 2
31 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.4B.00.00.00 | Rho 3rdRDist 2ndTanDist rho 3rdrdist 2ndtandist [-1...+1] | UINTI6 2
32 06.0E.2B.34.01.01.01.01.0E.01.02.02.4C.00.00.00 | Rho 3rdRDist DScaleAffine rho 3rdrdist dscaleaffine [-1...+1] | UINTI16 2
33 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.4D.00.00.00 | Rho 3rdRDist SkewAffine rho 3rdrdist_skewaffine [-1...+1] | UINTI6 2
34 06.0E.2B.34.01.01.01.01.0E.01.02.02.4F.00.00.00 | Rho 1stTanDist DScaleAffine | rho 1sttandist dscaleaffine [-1...+1] | UINTI16 2
35 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.50.00.00.00 | Rho IstTanDist SkewAffine | rho Isttandist skewaffine [-1...+1] | UINTI6 2
36 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.51.00.00.00 | Rho 2ndTanDist DScaleAffine | rho 2ndtandist dscaleaffine [-1...+1] | UINTI6 2
37 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.52.00.00.00 | Rho 2ndTanDist SkewAffine | rho 2ndtandist _skewaffine [-1...+1] | UINTI6 2
. . Integer ps
38 | 06.0E.2B.34.01.01.01.03.07.02.01.01.01.05.00.00 | POSIX Microseconds This Key Defined in SMPTE |~ ' 1 | UiNTes 8
RP210.11
Jan 1970
39 | 06.0E.2B.34.01.01.01.01.0E.01.02.05.04.00.00.00 | Version version 01 UINT16 2
40 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.6F.00.00.00 | Rho LinePPO ConstRDist rtho_lineppo_constrdist [-1...+1] | UINTI6 2
41 06.0E.2B.34.01.01.01.01.0E.01.02.02.70.00.00.00 Rho SamplePPO ConstRDist rho_sampleppo_constrdist [-1...+1] | UINTI16 2
42 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.71.00.00.00 Iéggsfggi‘fffcam tho_sensoreffealf _constrdist | [-1...+1] | UINTI6 2
43 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.72.00.00.00 | Rho ConstRDist 1stTanDist rho_constrdist_Isttandist [-1...+1] | UINTI6 2
44 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.73.00.00.00 | Rho ConstRDist 2ndTanDist | rho_constrdist 2ndtandist [-1...+1] | UINTI6 2
45 06.0E.2B.34.01.01.01.01.0E.01.02.02.74.00.00.00 Rho ConstRDist DScaleAffine | rho constrdist dsaleaffine [-1...+1] | UINTI16 2
46 06.0E.2B.34.01.01.01.01.0E.01.02.02.75.00.00.00 Rho ConstRDist SkewAffine rho constrdist skewaffine [-1...+1] | UINTI16 2
47 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.76.00.00.00 | Rno FFL Boresight “OMSt | 1o o poresight_ deltax [1..+1] | UNTI6 | 2
48 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.77.00.00.00 ggﬁa N Boresight - Offset | 1\ o boresight_deltay [-1..+1] | UINTI6 2
49 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.78.00.00.00 gl;fta ;FL Boresight - Offset | 11 ol boresight_deltaz [-1...+1] | UINTI16 2
50 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.79.00.00.00 gl;fta EIFL Boresight - Offset | 11 oAl boresight_deltaal [-1...+1] | UINTI16 2
51 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.7A.00.00.00 gl;fta g L Boresight - Offset | 1\ ' 11 boresight_deltaa? [-1...+1] | UINTI16 2
52 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.7B.00.00.00 gl;fta g L Boresight Offset | 1\ ' o1 boresight_deltaa3 [-1...+1] | UINTI16 2
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53 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.7D.00.00.00 | Rho 3rdTanDis_lineppo rho 3rdtandis_lineppo [-1...+1] | UINTI16 2
54 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.7E.00.00.00 | Rho 3rdTanDis sampleppo | rho 3rdtandis sampleppo [-1...+1] | UINTI6 2
55 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.7F.00.00.00 | Rho 3rdTanDis eflcal rho 3rdtandis_eflcal [-1...+1] | UINTI6 2
56 06.0E.2B.34.01.01.01.01.0E.01.02.02.81.01.00.00 Rho 3rdTanDis_ constrdist rho 3rdtandis constrdist [-1...+1] | UINTI16 2
57 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.81.02.00.00 | Rho 3rdTanDis IstRDist rho 3rdtandis_Istrdist [-1...+1] | UINTI6 2
58 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.81.03.00.00 | Rho 3rdTanDis 2ndRDist rho 3rdtandis 2ndrdist [-1...+1] | UINTI6 2
59 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.81.04.00.00 | Rho 3rdTanDis 3rdRDist rho 3rdtandis 3rdrdist [-1...+1] | UINTI6 2
Rho 3rdTanDi
60 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.81.05.00.00 Dszéfeifgne S tho 3rdtandis_dscaleaffine [-1...+1] | UINTI6 2
61 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.81.06.00.00 | Rho 3rdTanDis SkewAffine | rho 3rdtandis skewaffine [-1...+1] | UINTI6 2
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5.3 Miscellaneous Parameters

5.3.1 Slant Range Truncation Pack
Table 18 Slant Range Truncation Pack

Name Symbol/Notes Key
Slant Ranﬁ;{‘“mam’“ slant_range_tpack 06.0E.2B.34.02.04.01.01.0E.01.03.01.06.00.00.00
Constituent Keys
Name Symbol/Notes Key Units/Range Format Length
(Bytes)
POSIX Microseconds This Key Defined in SMPTE | ¢ 0 7B 34.01.01.01.03.07.02.01.01.01.05.00.00 | te8eTHssince 1|51\ pey 8
RP210.11 Jan 1970
Version version 06.0E.2B.34.01.01.01.01.0E.01.02.05.04.00.00.00 01 UINT16 2
Slant Range This Key Defined in SMPTE | ¢ 0p 7B 34.01.01.01.01.07.01.08.01.01.00.00.00 Meters Floating 4
RP210.11 Point
Slant Range Sigma slant range sigma 06.0E.2B.34.01.01.01.01.0E.01.02.02.09.00.00.00 [0...650] m UINT16% 2
20 ..
0.010 m precision
MISB EG 0801.1 Photogrammetry Metadata Set 45

UNCLASSIFIED




5.3.2 GPS DOP Truncation Pack

UNCLASSIFIED

Table 19 GPS DOP Truncation Pack

Name Symbol Key
GPS DOP gps_dop 06.0E.2B.34.02.04.01.01.0E.01.03.01.07.00.00.00
Constituent Keys
Name Symbol Key Units/Range Format Length
(Bytes)
POSIX Microseconds This Key Defined in SMPTE | ¢ 0 7B 34.01.01.01.03.07.02.01.01.01.05.00.00 | Mte8eTHs since 1|51\ p6y 8
RP210.11 Jan 1970
Version version 06.0E.2B.34.01.01.01.01.0E.01.02.05.04.00.00.00 01 UINT16 2
GDOP gdop 06.0E.2B.34.01.01.01.01.0E.01.02.02.58.00.00.00 [1...100] UINT16” 2
PDOP pdop 06.0E.2B.34.01.01.01.01.0E.01.02.02.56.00.00.00 [1...100] UINT16 2
TDOP tdop 06.0E.2B.34.01.01.01.01.0E.01.02.02.57.00.00.00 [1...100] UINT16 2
HDOP hdop 06.0E.2B.34.01.01.01.01.0E.01.02.02.54.00.00.00 [1...100] UINT16 2
VDOP vdop 06.0E.2B.34.01.01.01.01.0E.01.02.02.55.00.00.00 [1...100] UINT16 2

210.00151 precision
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6 Recommended Profiles for Photogrammetry Metadata

The purpose of these profiles is to give developers and other interested persons a language with which to describe
implementation of this Standard, not to dictate CONOPS. It is assumed that this section will be changed and/or
expanded to reflect actual implementations in future versions of this Standard.

6.1 Minimum Profile

The minimum MISB metadata profile for photogrammetry includes all of the elements in the following Truncation
Packs except where otherwise noted:

Photogrammetry External Sensor Position Truncation | Photogrammetry Internal Parameters Focal Plane
Pack Truncation Pack
Photogrammetry =~ Sensor  Absolute  Orientation | Photogrammetry Internal Parameters Radial Distortion
Truncation Pack Truncation Pack
Photogrammetry  Internal =~ Parameters  Boresight | Photogrammetry Internal Parameters Image Size
Truncation Pack (First six elements only) Truncation Pack

Note that the correlation Local Data Sets are not necessary for this profile; the Truncation Packs include the block
diagonal elements associated with each Truncation Pack. All other correlation coefficients are assumed to be
exactly zero.

6.2 Enhanced Profile

The recommended (Enhanced) metadata profile for photogrammetry includes all the items in the following
Truncation Packs:

Photogrammetry External Sensor Position Truncation | Photogrammetry Internal Parameters Image Size
Pack Truncation Pack

Photogrammetry External Sensor Velocity Truncation | Photogrammetry Internal Parameters Focal Plane
Pack Truncation Pack

Photogrammetry =~ Sensor  Absolute  Orientation | Photogrammetry Internal Parameters Radial Distortion
Truncation Pack Truncation Pack

Photogrammetry Sensor Absolute Orientation Rate | Photogrammetry Internal Parameters Tangential-
Truncation Pack Decentering Truncation Pack

Photogrammetry  Internal =~ Parameters  Boresight | Photogrammetry Internal Parameters Affine Truncation
Truncation Pack Pack

The recommended (Enhanced) metadata profile for photogrammetry also requires the use of the full
Photogrammetry Internal Parameters Local Data Set and those elements in the Photogrammetry External Parameters
Local Data Set that represent the correlation coefficients between elements represented in the Photogrammetry
External Platform Position Truncation Pack, the Photogrammetry External Platform Velocity Truncation Pack, the
Photogrammetry Sensor Absolute Orientation Truncation Pack, and the Photogrammetry Sensor Absolute
Orientation Rate Truncation Pack.

Photogrammetry External Parameters Local Data Set Photogrammetry Internal Parameters Local Data Set

7 Glossary of Acronyms, Acrostics, Intialisms, and Symbols

DOP Dilution of Precision

ECEF Earth-Centered, Earth Fixed

GPS Global Positioning System

GDOP Geometric Dilution of Precision

HDOP Horizontal Dilution of Precision

ISO International Standards Organization
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KLV Key-Length-Value

LDS Local Data Set

PDOP Position Dilution of Precision

p Rho; Correlation Coefficient

o Sigma; Standard Deviation
TDOP Timing Dilution of Precision
UTC Coordinated Universal Time
VDOP Vertical Dilution of Precision
WGS-84 World Geodetic System of 1984

8 Appendix

This appendix gives detailed information on some of the reasoning for using the formulation defined in this
Engineering Guideline.

8.1 Angle Measurements

All angle measurements are in half circles. To obtain the value of an angle in radians, multiply the number of half
circles in the measurement by pi. Angle measurements are packed as integer representations of rational numbers.
For the purposes of this document, pi shall be given by:

m =3.14159265358979324 .

8.2 Variance-Covariance vs. Standard Deviation-Correlation Coefficient

The goal of this metadata set is to give enough information to perform covariance propagation of the given
information through the targeting model in order to compute the target coordinate accuracy. In order for this to take
place, the variance-covariance model of the observed parameters must be defined. This document uses the
formulation of standard deviations and correlation coefficients to define the variance-covariance information, which
causes no loss of generality. The standard deviation-correlation coefficient formulation gives a type of data
compression. The standard deviations are always positive numbers, and the correlation coefficients are always
numbers between -1 and +1. This information, along with the fact that covariance propagations are not as sensitive
to the trailing decimal points, gives a form of data compression.

(0] 0, 0,
0=|0y, 022 O, Equation 1
REE o3

o, 0 01 p, pslfo, 0 O _
0=(0 o, 0{lp, 1 pu({|l0 o, O Equation 2
0 0 oyf|lps P 1]0 0 o

Equation 1 is a representation of a full variance-covariance matrix. If this matrix is symmetric, the (i,j) element is
identical to the (j,i) element, six-elements are needed to represent the total of nine elements. Knowing the repeated
structure of the matrix gives a form of compression. The same variance-covariance matrix can be represented as the
multiplication of three matrices, as shown in Equation 2. This is the multiplication of a diagonal matrix of standard-
deviations with a full, correlation-coefficient matrix with the same diagonal matrix of standard-deviations. The
standard-deviations are always represented as positive, real values, which are always greater-than or equal to zero.
The correlation-coefficients are always values that range from negative-one to positive-one. Representing the
variance-covariance matrix as standard-deviations and correlation-coefficients allows for a bounded nature of the
individual elements. The standard-deviations can theoretically have no upper bounds; however, the data element it
represents will have a physical maximum. This physical maximum will become the upper bound. Therefore, all of
the elements of the variance-covariance matrix become bounded and are easily represented with integer scaling.
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8.3 GPS DOP Truncation Pack

The use of neither the GPS DOP Truncation Pack nor its constituent elements is required by any of the metadata
profiles enumerated in this document. They may be used where appropriate, but they were created in anticipation of
future needs.

8.4 Slant Range Truncation Pack

This Engineering Guideline does not call for the use of the Slant Range metadata key or the Slant Range Truncation
Pack in either profile. While the utility of determining the slant range from the sensor to the ground in
photogrammetric applications is clear, a slant range measurement requires the use of an active sensor. The decision
whether or not to use an active sensor more properly belongs in the hands of those executing the mission.

8.5 Integer Mappings

The following integer to floating point mapping shall be used:

Let r; be the lower bound of the floating point range. Let r, be the upper bound. The openness or closed-ness of the
bounds is irrelevant.

Define R = (1, — r)).
Let / be an integer represented in n bytes. I therefore can assume a value between 0 and 2% — 1.

Let V be the value the floating point variable in the range r; to r, should assume given /.

Vr+ [+l R Equation 3
: 2 (2% -1

The method of converting the original floating point value to an integer is not specified; under some circumstances it
may be possible to create a more accurate final value for V' by varying the encoding method from the straight inverse
of the integer decoding method.

8.6 Bandwidth Study

This metadata format can look a little overwhelming at first glance because it contains over 450 data elements. The
advantage to the format is its flexibility, where the elements that are needed are the only ones sent. This section will
give three examples of metadata profiles: (1) The Minimum Profile described in section 6.1; (2) the Enhanced
Profile described in section 6.2; and (3) the full data set that contains all elements. Each profile will be split into
two sub-profiles containing two different update rates, one for the external orientation parameters (i.e. position and
attitude of the sensor) and another for the internal orientation parameters (i.e. focal plane information).

Table 20 Minimum Profile Bandwidth Estimate

Name Bytes Freq.1 | Freq.2
(Hz) (Hz)

- POSIX Microseconds 8 30 30
= £ | Version 2 30 30
% é Sensor ECEF Position Component X 4 30 30
E E Z‘l Sensor ECEF Position Component Y 4 30 30
g g % | Sensor ECEF Position Component Z 4 30 30
= £ E Sensor ECEF X Sigma 2 30 30
£ &| £ | Sensor ECEF Y Sigma 2 30 30
£ & | Sensor ECEF Z Sigma 2 30 30
- £ | Rho Sensor ECEF XY 2 30 30
Rho Sensor ECEF XZ 2 30 30
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Rho Sensor ECEF YZ 2 30 30
- POSIX Microseconds 8 30 30
£ Version 2 30 30
*2 Sensor Absolute Heading 4 30 30
-& | Senor Absolute Pitch 4 30 30
z| Sensor Absolute Roll 4 30 30
= | Sensor Absolute heading Sigma 2 30 30
2 Senor Absolute Pitch Sigma 2 30 30
=, | Sensor Absolute Roll Sigma 2 30 30
§ Rho Sensor Absolute Heading Pitch 2 30 30
§ Rho Sensor Absolute Heading Roll 2 30 30
Rho Sensor Absolute Pitch Roll 2 30 30
Boresight Offset Delta X 8 15 1
= | Boresight Offset Delta Y 2 15 1
-2’ | Boresight Offset Delta Z 2 15 1
g Boresight Delta Angle 1 2 15 1
=, | Boresight Delta Angle 2 2 15 1
%‘ Boresight Delta Angle 3 4 15 1
g | Boresight Offset Delta X Sigma 4 15 1
§ Boresight Offset Delta Y Sigma 4 15 1
&0 | Boresight Offset Delta Z Sigma 2 15 1
:é Boresight Delta Angle 1 Sigma 2 15 1
2 | Boresight Delta Angle 2 Sigma 2 15 1
Boresight Delta Angle 3 Sigma 2 15 1
ez EJ Image Rows 2 15 1
B Q@
< =S
§ § % Image Columns 2 15 1
£ |22
S | 2 | PixelSize 2 15 1
= =H
S . | POSIX Microseconds 8 15 1
5 % Version 2 15 1
TE 2. | Focal Plane Line Principal Point Offset 2 15 1
§ § Focal Plane Sample Principal Point Offset 2 15 1
= :J Sensor Calibrated/Effective Focal Length 4 15 1
E Focal Plane Line Principal Point Offset Sigma 2 15 1
€ | Focal Plane Sample Principal Point Offset Sigma 2 15 1
§ Sensor Calibrated/Effective Focal Length Sigma 2 15 1
%” Rho LinePPO SamplePPO 2 15 1
£ | Rho LinePPO SesnorEffCal F 2 15 1
= | Rho SamplePPO SensorEffCalF 2 15 1
U POSIX Microseconds 8 15 1
?‘: Version 2 15 1
£ 4! | First Radial Distortion Parameter 4 15 1
§ g Second Radial Distortion Parameter 4 15 1
8 £ | Third Radial Distortion Parameter 4 15 1
E First Radial Distortion Parameter Sigma 4 15 1
i Second Radial Distortion Parameter Sigma 4 15 1
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Third Radial Distortion Parameter Sigma 4 15 1
Rho 1stRDist 2ndRDist 2 15 1
Rho IstRDist 3rdRDist 2 15 1
Rho 2ndRDist 3rdRDist 2 15 1

The computed bandwidth estimate for this profile is computed by taking the size of each element (labeled Bytes in
Table 20) and multiplying it by the frequency columns and adding 16 bytes for the key for each pack and 1 byte for
the length of each pack. The resulting values are summed and multiplied by 0.008 in order to convert to kilobits per
second (kbps). The Minimum Profile metadata bandwidth for frequency profile #1 is 46.6 kbps, and the estimate for
frequency profile #2 is 26.0 kbps. Adjusting the frequency of metadata elements depending on how often they

change (as in Table 20) can give a 42% savings in bandwidth.

The Enhanced Profile bandwidth estimate builds from the previously described profile with the addition of the

parameters in the following table.
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Table 21 Enhanced Profile Bandwidth Estimate

Name Bytes Freq. 1 Freq. 2
POSIX Microseconds 8 30 30
£ | Version 2 30 30
§ Sensor ECEF Velocity Component X 2 30 30
% Sensor ECEF Velocity Component Y 2 30 30
E‘ Sensor ECEF Velocity Component Z 2 30 30
» g Sensor ECEF XDot Sigma 2 30 30
z € | Sensor ECEF YDot Sigma 2 30 30
5 ’%‘n Sensor ECEF ZDot Sigma 2 30 30
E :é Rho Sensor ECEF Xdot Ydot 2 30 30
= 2 | Rho Sensor ECEF Xdot Zdot 2 30 30
= Rho Sensor ECEF Ydot Zdot 2 30 30
% POSIX Microseconds 8 30 30
‘= o | Version 2 30 30
% E Sensor Absolute Heading Rate 2 30 30
g g ' | Sensor Absolute Pitch Rate 2 30 30
i1 ‘= | Sensor Absolute Roll Rate 2 30 30
= _§ Sensor Heading Rate Sigma 2 30 30
Sl Sensor Pitch Rate Sigma 2 30 30
5 | Sensor Roll Rate Sigma 2 30 30
% Rho Sensor Heading Rate Pitch Rate 2 30 30
“ | Rho Sensor Heading Rate Roll Rate 2 30 30
Rho Sensor Pitch Rate Roll Rate 2 30 30
Rho Boresight Offset Delta X Delta Y 2 15 1
= Rho Boresight Offset Delta X Delta Z 2 15 1
-2’ | Rho Boresight Offset Delta X Delta Angle 1 2 15 1
g Rho Boresight Offset Delta X Delta Angle 2 2 15 1
<=, | Rho Boresight Offset Delta X Delta Angle 3 2 15 1
;-: Rho Boresight Offset Delta Y Delta Z 2 15 1
- g | Rho Boresight Offset Delta Y Delta Angle 1 2 15 1
% § Rho Boresight Offset Delta Y Delta Angle 2 2 15 1
§ g’ Rho Boresight Offset Delta Y Delta Angle 3 2 15 1
= £ | Rho Boresight Offset Delta Z Delta Angle 1 2 15 1
a; 2| Rho Boresight Offset Delta Z Delta Angle 2 2 15 1
= Rho Boresight Offset Delta Z Delta Angle 3 2 15 1
g . [ POSIX Microseconds 8 15 1
'E ? - Version 2 15 1
% °.=: § First Tangential/Decentering Parameter 4 15 1
£ § 2 | Second Tangential/Decentering Parameter 4 15 1
g = g First Tangential/Decentering Parameter Sigma 4 15 1
= E Second Tangential/Decentering Parameter Sigma 4 15 1
= | Rho IstTanDist 2ndTanDist 2 15 1
- POSIX Microseconds 8 15 1
s % Version 2 15 1
g’ E‘l o Differential Scale Affine Parameter 4 15 1
S $ | Skewness Affine Parameter 4 15 1
~ B Differential Scale Affine Parameter Sigma 4 15 1
Skewness Affine Parameter Sigma 4 15 1
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| | Rho DScaleAffine SkewAffine | 2 15 | 1 |

The computed bandwidth estimate is performed in the same manner as with the Minimum Profile, where the
additional elements described in Table 21 are added to the estimates resulting from Table 20. The Enhanced Profile
gives an additional 36.0 kbps for a total of 82.6 kbps using frequency profile #1, and it gives an additional 22.6 kbps
for a total of 48.6 kbps for Frequency Profile #2.

The final bandwidth estimate considered is when all parameters are sent at a frequency of 30 Hz, which simulates a
sensor sending all possible information with every frame. This gives an estimated 404.2 kbps of bandwidth required
to send every element for every frame. The Minimum and Enhanced Profiles are good examples of how intelligent
use of this Engineering Guideline can produce a significant savings in bandwidth while providing sufficient
information that supports the modeling conditions.

8.7 Rotation Angle Definitions

Defining a standard convention used for rotating coordinate system to be parallel to another coordinate system is
always a difficult job because there are a variety of methods than can be used which will obtain the same result.
Even if one decides to implement an azimuth-pitch-roll definition for the rotations, as in this EG, the meanings of
the azimuth, pitch, and roll angles are dependent on the starting and ending coordinate systems involved in the
rotation and the interpretation of the user. This section of the appendix will describe the starting coordinate system,
the ending coordinate system, and the prescription of the angles used to align the two systems.

The initial coordinate system in which the angles are referenced is a North-East-Down (NED) system, centered at
the sensor’s principal point. The NED reference frame is a right-handed coordinate system with North being
analogous to the x-axis, East being analogous to the y-axis, and Down being analogous to the z-axis. The
destination coordinate system is the imaging coordinate system, which is a right-handed system with its origin at the
principal point. The x-axis is positive to the right of the image in the positive sample (or column) direction, the y-
axis is positive to the top of the image in the negative line (or row) direction, and the z-axis is formed by completing
a right-handed coordinate system.

The first angle of rotation aligns the x-axis (North) with the projection of the sensor’s line-of-sight into a horizontal
plane by rotating about the NED z-axis (Down). This is illustrated below in Figure 2, where the x-axis is colored
red, the y-axis is colored green, and the z-axis is colored blue. The magnitude of this angle is equal to the azimuth,
where a positive angle is in the clock-wise direction when looking in the “down” direction; in other words, positive
moves the red-axis (x-axis) to the green-axis (y-axis). The angle labeled in the figure, 43, is equivalent to the
azimuth.
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Figure 2 Description of the azimuth rotation

The second rotation points the once-rotated x-axis along the sensor’s line-of-sight by a rotation about the once-
rotated y-axis. The magnitude of this angle is the pitch, or a deflection from the local horizon. This is illustrated
below in Figure 3. This angle is positive in the up-direction, where the blue-axis (once-rotated z-axis) moves
towards the red-axis (once-rotated x-axis). The angle labeled in the figure, 42, is equivalent to the sensor pitch and
has a negative value.

Figure 3 Description of the pitch rotation
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The final rotation rotates the image about the sensor’s line of sight by a rotation about the twice-rotated x-axis,
which is illustrated below in Figure 4. This magnitude of this angle is the roll of the sensor, where it is positive
clockwise when looking from the sensor along the line-of-sight; in other words, the green-axis (y-axis) moves
towards the blue-axis (twice-rotated z-axis). The angle labeled in the figure, A/, is equivalent to the roll angle.

Figure 4 Description of the roll rotation

These rotations align the NED axes parallel to the imaging axes; however, two rotations remain in order to align the
positive x-axis with the columns (or sample) of the image and the z-axis pointing parallel and away from the line-of-
sight. The equation below describes the total rotation matrix from the NED to the IMU coordinate system.

1 0 0 cosPt 0 -sinPt][ cosdz sinAdz O
RS =10 cosRo sinRo|| 0 1 0 ||-sindz cosdz 0 Equation 4
0 -sinRo cosRol||sinPt 0 cosPt 0 0 1

The values used in the previous equation for the Azimuth (4z), Pitch (Pf), and Roll (Ro) angles can be derived from
any rotation matrix that aligns an NED coordinate system with an IMU coordinate system. These values will be
consistent no matter how the initial rotations were defined as long as the following prescription is followed. The
rotation matrix is refined below with each of its nine elements labeled.

TR AT AT

MU Equation 5§
Ryep = |ryn T Ty
Iy Iy Iy
7 E tion 6
Az = arctan| <% quation
n
Pt = arcsin(— T3 ) Equation 7
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Ro = arctan| /2 Equation 8
33

Using this formulation to define the angles allows the data provider to use any method of computing the rotation
matrix that rotates the NED to the IMU coordinate system without the loss of generality. In other words, this
formulation does not have any underlying assumptions that will cause a loss in computational accuracy.

An additional computational note that is worth mentioning is in dealing with the arctangent functions. Since the
data collected for the azimuth and roll angles can be in all four quadrants of the unit circle, the two argument form of
the arctangent function (atan2) should be applied. Since the goal of this type of decomposition is to obtain an
identical rotation matrix, the results of the previously described algorithm satisfy this objective; however, the actual
values for the azimuth-pitch-roll may be different. The difference usually occurs when the pitch angle is less than -
90 degrees or greater than +90 degrees. This condition will cause the azimuth to read 180 degrees different from the
original angle, and the roll angle will also read 180 degrees different to account for the direction change. Again, the
atan2 version of the decomposition will return identical results for the reconstructed rotation matrix. The user must
be aware of this possible discontinuity if their goal is to reconstruct the actual angles. Additional information is
needed in order to determine the exact angles (e.g. adjacent frames or trajectory information).

Similarly, the rotation matrix for the boresighting angles that rotates the IMU coordinate system to the LOS
coordinate system formed using an identical sequence of rotations that rotate the NED system to the IMU system.
This rotation matrix is described below in Equation 9.

1 0 0 Jfcosd4, 0 -sind,][cosd, sind, O
R =0 cosd, sind || 0 1 0 -sind;, cosd, O Equation 9
0 -sind, cos4||sind, 0 cos4, 0 0 1

The order of rotations is applied similarly to the rotations from the NED to IMU rotations. The previously described
figures, Figure 2 to Figure 4, similarly describe the rotation of the IMU to LOS coordinate systems.

8.8 Frame Sensor Mathematical Model

This Engineering Guideline is intended on being used in conjunction with the “Frame Sensor Model Metadata
Profile Supporting Precise Geopositioning,” where a detailed description of all mathematical concepts is described.
There can be some components of the previously described metadata that can be ambiguous, such as the direction or
sign of the corrections, which are attempted to be clarified in this section. Equation 10 below gives a mathematical
description of projecting the ground coordinates in ECEF into the imaging coordinate system. The three rotation
matrices have a subscript and superscript describing the “from” reference frame and the “to” reference frame,
respectively.

x XT_XSEN bAX

Frame pLOS | 1 IMU p NED Equation 10
=R, 05 Ruw| Rvep Recpr | Yr = Yy bAY

ZT - ZSEN bAZ

Ny =

The sign of the boresighting position values is important in applying the correction, and are applied in the IMU
reference frame. The remaining two matrices that are used to define Equation 10 are given below in Equation 11
and Equation 12.

0 0 171 0 0 cosA sinA O[O0 1 O
RYP =|1 0 0[|{0 cos¢p -sing|[-sinA cosA O0[|-1 0 0 Equation 11
0 1 O[]0 sing cos¢ 0 0 I{|0 0 1
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0 1 O
RLFggme =({0 0 -1 Equation 12
-1 0 O

Where the variable A is the longitude and ¢ is the latitude of the sensor’s location, computed from its Cartesian
coordinates.
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