Appendix D - BANDSB Support Data Extension
Version 8 (Sept 2003)

Background: During an investigation of various MS data formats and the NITF 2.1
format, investigators nominated a list of orphaned band specific parameters. The NITF
2.1 file format had no defined fields/extensions to store this band level data. Included in
this investigation were the following MS formats, AVIRIS, PCI(PIX), and AISA.
Beneficia comments that can be used to improve this SDE should be addressed to at the
Joint Interoperability Test Command, Bldg. 57305, Attn: NITF Certification Test
Facility. Ft. Huachuca, AZ 85613; electronic mail: jitcn@fhu.disamil; voice (520) 538-
5458.

Purpose: The BANDSB extension is designed to supplement information in the NITF
image subheader where additional parametric data are required. This data extension is
placed in each image subheader as required. Multiple BANDSB extensions may be
placed within one image subheader; for example, when the amount of parametric data
exceeds the maximum allowed length of a single BANDSB extension or when
implementers wish to segregate certain parameters in their own extension. The format
and descriptions of the user-defined fields of this extension are detailed in table below.

BANDSB — GENERAL PURPOSE BAND PARAMETERS EXTENSION FORMAT
R = REQUIRED, C = CONDITIONAL, <> =BCS SPACES ALLOWED FOR ENTIRE FIELD

QUANTITY Field describes the data held in the

image data area of the associated
image segment. Values are user-
defined, clear text. Suggested
valuesinclude,

REFLECTANCE

EMITTANCE

EMISSIVITY

RADIANCE

IRRADIANCE

KINETICTEMPERATURE

RADIANT TEMPERATURE

Field Name/Description Type/Size* Value Range Units | Type
(bytes)

CETAG Unique Extension Identifier. Al6 BANDSB N/A

CEL Length in bytes of the data N/5 000122 t0 99985 | bytes
contained in this extension. This Cannot exceed
length does not include the CETAG maximum length
and this CEL field. of 99985 bytes.

...The Following Fields Define BANDSB Data

COUNT Number of Bands comprising the N/5 00001 to 09999 N/A R
data cube.

RADIOMETRIC Data Representation. Al24 Alphanumeric N/A <R>




Field

Name/Description

Type/Size*
(bytes)

Value Range

Units

Type

THERMAL INERTIA
APPARENT THERMAL INERTIA
RADIANT FLUX
UNCALIBRATED
RAW

Other valuesare TBD.

RADIOMETRIC
QUANTITY UNIT

Data Representation Unit.

Field indicatesthe unit of measure
for the data held in the image data
field of the associated image
segment. Currently allowed values:

F= Watts=Jsec, where J=
Joule

Radiance:
L=Wm?srt

Spectral Emittance:
M =W m?srtpm?

Spectral Radiance:
S=W m?srtpm?

Emissivity:
Apparent Thermal Inertia:
Reflectance:

P = Percentage

Kinetic Temperature
Radiant Temperature
K = DegreesKelvin

Thermal Inertia

| =W m?sec™? °k?

Voltage:
V =Volts

Raw or Uncalibrated:
N=None

Other valuesare TBD.

All

Alphanumeric

<R>

SCALE FACTOR

Cube Scale Factor (M)

Multiplicative factor that has been
applied to all bands of the data cube,
after any individual band
adjustments or scaling and before
datawas stored in the image data of
the Image Segment.

|IEEE-754 32 bit
Float

4 Byte

Default valuefor this
fieldisthe IEEE-754
representation for
“+1.00“, whichis
0x3F800000

ADDITIVE
FACTOR

Cube Additive Factor  (A)
Constant added to all bands of the

|EEE-754 32 bit
Float

Default valuefor this
fieldisthe [EEE-754
representation for
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Field Name/Description Type/Size' Value Range Units | Type
(bytes)
data cube and after multiplicative “+0.00", whichis
factor was applied. 4 Byte 0x00000000
Stored value= A + Mx
ROW_GSD Row Ground Sample Distance N/7 Oggégoglgto meters R
Nominal Row Spacing, or spacing W or
between rows, measured pixel | | T .
center to pixel center. (String of minus pradians
Distance in the data cube plane signs, 0x2D)
between corresponding pixels of
adjacent rows measured in meters;
or
Angular center-to-center distance
(pitch) between corresponding
pixels of adjacent rows measured in
micro-radians (p-radians).
ROW_GSD_UNIT |Units of Row Ground Sample A/l M or R <R>
Distance
M=meter R=pradians
COL_GSD Column Ground Sample Distance N/7 000.001 to meters R
Nominal column spacing, spacing 9999.99
between columns, measured pixel e “ or
center to pixel center. . : radians
Distance in the data cube plane (Strmg of minus |
between adjacent pixels within a signs, 0x2D)
row measured in meters,
or
Angular center-to-center distance
(pitch) between corresponding
pixels of adjacent columns
measured in micro-radians
(uradians).
COL_GSD_UNITS |Unit of Column Ground Sample All M or R <R>
Distance
M=meter R=pradians
SPT_RESP_ROW | Spatial Response Function across N/7 000.001 to meters R
Rows Nominal pixel/detector size 9999.99,
measured perpendicular to data row. foemmees - or
. . pradians
(String of minus
signs, 0x2D)
SPT_RESP_UNIT_ |Units of Row Spatial Response. All M or R <R>
ROW Unitsfor the previousfield
SPT_RESP_ROW.
M=meter, R=pradians
SPT_RESP COL | Spatial Response Function across N/7 000.001 to meters R
Columns. Nominal Pixel/detector 9999.99,
size measured perpendicular to data """" ‘ ) or
column. (String of minus |, ragians

signs, 0x2D)
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Field Name/Description Type/Size* Value Range Units | Type
(bytes)
SPT_RESP_UNIT_ |Units of Row Spatial Response. A/l M or R <R>
COL Unitsfor the previous field
SPT_RESP_COL.
M=meter, R=pradians
DATA FLD_1 Field reserved for future use Unsigned Integer|  0x00 — OxFF <R>
148
EXISTENCE_ Bit-wise Existence Mask Field Unsigned Integer| 0x00000001 to N\A R
MASK /4 OxFFFFFFC1

32 flags represented by the bits of
this 4 byte (32 bit) field.

(D31, B30, b2g, g ... b2, by, o)

A bit set to zero signalsthat a
conditional field is not present in
thisextension. A bit set to the value

oneindicates the inclusion of the
conditional field.

b3 signalsthe RADIOMETRIC
ADJUSTMENT SURFACE and

ATMOSPHERIC ADJUSTMENT
ALTITUDE fields.

bg signalsthe DIAMETER field.
by signalsthe DATA_FLD_2 field.
b, flagsthe BANDIDn field.

b,7 signalsthe BAD_BANDN field.
bog signals the NIIRSh field.
b,ssignalsthe FOCAL_LENnNfield.

by, signals the CWAVE and
WAVE_LENGTH_UNIT fields.

b,3signals the FWHM and
WAVE_LENGTH_UNIT fields.

by, signals the FWHM_UNC and
WAVE_LENGTH_UNIT field.

b, signalsthe NOM_WAVEn and
WAVE_LENGTH_UNIT fields.
by signalsthe
NOM_WAVE_UNCn field and
WAVE_LENGTH_UNIT fields.

b1g signalsthe LBOUNDN,
UBOUNDnN and
WAVE_LENGTH_UNIT fields.

byg signalsthe SCALE FACTORN,
and ADDITIVE FACTORn fields.

b7 signalsthe START_TIMEn.
by signalsthe INT_TIMEnfield.
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Field

Name/Description

Type/Size*
(bytes)

Value Range

Units

Type

bis signalsthe CALDRK and
CALIBRATION SENSITIVITYn
fields.

b4 signalsthe ROW_GSDn and

ROW_GSD_UNITSn, COL_GSDn,
COL_GSD_UNITSnfields.

b3 signalsthe ROW_GSD_UNCnh

and COL_GSD_UNCn fields. (If
bz isset to 1 then by, must be set.)

by, signals the BKNOISEn and
SCNNOISE fields.

by, signalsthe
SPT_RESP_FUNCTION_ROWNn,
SPT_RESP_UNIT_ROWn,
SPT_RESP_FUNCTION_COLN,
SPT_RESP UNIT_COLn fields.

by signalsthe SPT_RESP
UNC_ROWn and SPT_RESP

UNC_COLnfields. (If bygissetto
1then by, must be set.)

bg signalsthe DATA_FLD_3n field.
bg signalsthe DATA_FLD_4nfield.
b; signalsthe DATA_FLD_5nfield.
be signalsthe DATA_FLD_6nfield.
bs = 0 (Not used, but present)
b4 = 0 (Not used, but present)
bz = 0 (Not used, but present)
b, = 0 (Not used, but present)
b1 = 0 (Not used, but present)

by = signalsthe NUM_AUX_B and
NUM_AUX_Cfields.

RADIOMETRIC
ADJUSTMENT
SURFACE

Adjustment Surface. The presence
of thisfield indicates that
radiometric adjustments have been
done to the associated image data
cube. Thisfield will contain avalue
indicating at what surface
radiometric adjustment has been
done. Values are user-defined, clear
text. Suggested valuesinclude:
‘DETECTOR’, ‘APERTURFE’,
‘FOCAL PLANE', ‘TOP OF
ATMOSPHERE', ‘WITHIN
ATMOSPHERE', and ‘EARTH
SURFACE'.

Other valuesare TBD

Al24

Alphanumeric

D-5




Field

Name/Description

Type/Size*
(bytes)

Value Range

Units

Type

ATMOSPHERIC
ADJUSTMENT
ALTITUDE

Adjustment Altitude Above WGS84
Ellipsoid. Thisfield containsa
valid value when the Radiometric
Adjustment Surface field indicates
‘within atmo sphere’, otherwise a
NAN (not a number) value, as
described in ANSI/IEEE-754-1985.

|EEE-754 32 bit
Float /4

Redl
(4 Byte IEEE-754
floating
representation)

meters

DIAMETER

Diameter of the lens

N/7

0000.01 to
8999.99

cm

DATA_FLD 2

Reserved for future use

Unsigned Integer
132

0x00 — OxFF

WAVE_LENGTH_
UNIT

Wave Length Units. Unit of
measure for subsequent wavelength

fields.
U = um = micrometers
W = Wavenumber, cmit

If any of following fields are present in the
extension according to the Bit -wise Existence
Mask Field, [FOCAL_LENNn, CWAVERN,
FWHMn, NOM_WAVERn,
NOM_WAVE_UNCn, LBOUNDN,
UBOUNDN], then the
WAVE_LENGTH_UNIT field must be
present.

All

uw

The following fields repeat once for each Image Band identified in the COUNT field. ...... The presence of any of
thesefieldsis signaled by the bit valuesin the EXISTENCE_MASK. Parameters are organized in band sequential
mode; parameters values for band;, followed by parameters values for band,  followed by parameters values for

band; through band,,.

BANDIDnN

Band n Identifier. A unique
identifier that represents the nth
band of the associated data cube.

A/50

User-defined

C

BAD_BANDnN

Bad Band Flag. Numeric field that
signals the validity of the nth band
of the associated data cube.

0= Invalid, bad, suspect or
corrupted datain the nth band.

1 = nth band contains valid data.

N/1

0,1
(0x30, 0x31)

NIIRSh

NIRS Vaue. MS/HS NIIRS rating
for the nth band.

N/3

01-99

FOCAL_LENn

Band n Focal length

Focal length of the detector or
opticsfor the nth band of the
associated data cube.

N/5

00001 — 99999

mm

CWAVEN

Band n Center Response

N/7

0.00001 to

{m or
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Field Name/Description Type/Size' Value Range Units | Type
(bytes)
Wavelength. Wavelength or wave 10000.0 cm
number at the center of adetector’s
band profile. Thisfield shall only
be used in conjunction with
symmetrical, i.e. guassian band
profiles.
FWHMn Band n Width. The wavelength N/7 0.00001 to Hm or C
difference between the upper and 10000.0 cm
lower bounds at the 50% (-3dB)
points of the sensor spectral
response.
FWHM_UNCn Band Width Uncertainty. N/7 0.00001 to wmor | C
Uncertainty in wavelength measure 10000.0 cm
inthe FWHMn field.
NOM_WAVERn Band n Nominal Wavelength. N/7 0.00001 to wmor | C
. . 10000.0 cm
For asymmetric band profile
distributions, thiswill be the median
wavelength of which equal amounts
of energy are captured above and
below this nominal wavelength.
NOM_WAVE_UN |Uncertainty in band wavelength N/7 0.00001 to umor | C
Cn measure in the NOM_WAVEnN 10000.0 cm
field.
LBOUNDN Band n L ower Wavelength Bound. N/7 0.00001 to umor | C
The wavelength for the nth band at 10000.0 cm
the lower 50% (-3dB) point of the
sensor spectral response.
UBOUNDN Band n Upper Wavelength Bound. N/7 0.00001 to wmor | C
The wavelength for the nth band at 10000.0 cm
the higher 50% (-3dB) point of the
sensor spectral response.
SCALE FACTORnN |Individual Scale Factor (Mi) |EEE-754 32 bit Real C
o _ Float /4 (4 Byte |EEE-754
Multiplicative factor applied to nth floating
band of the data cube before it was representation)
stored in the image data area of the
associated image segment.
ADDITIVE Individual Additive Factor (Ai) | IEEE-754 32 bit Real C
FACTORn Constant added to nth band of the Float /4 (4 Byte [EEE-754
data cube before it was stored in the " :ﬁ{;ﬂ on)
image data area of the associated &
image segment and after
multiplicative factor was applied.
Stored value= A; + M X
START_TIMEn Start Time. The starting time and N/16 YYMMDDhhmms C
date that the nth band was collected, S.SSS

expressed in UTC, Zulu time zone.
If portions of this date and time are
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Field

Name/Description

Type/Size*
(bytes)

Value Range

Units

Type

unknown, implementers shall place
adash (0x2D) in place of the
unknown portions of the Start_
Time.

INT_TIMEn

Integration Time. Total number of
milliseconds the nth band was
collected.

N/6

000001 to 999999

CALDRKnN

Band n Calibration (Dark). The
calibrated receive power level for
the nth band that correspondsto a
pixel value of 0.

N/6

0000.1t0 9999.9

uW/
(cnf-sr-
pm)

CALIBRATION
SENSITIVITYn

Band n Calibration (Increment).
The mean changein power level for
the nth band that correspondsto an
increase of 1in pixel value.

N/5

00.01 to 99.99

uW/
(cnf-sr-
pm)

ROW_GSDn

Band n Spatial Response Interval by
Row. nth band Row Spacing,
spacing between rows of the nth
band.

Distance in the nth data cube plane
between corresponding pixels of
adjacent rows measured in meters,
pixel center to pixel center;

or

Angular center-to-center distance
(pitch), of the nth band, between
corresponding pixels of adjacent
rows measured in micro-radians (u-
radians).

N/7

0000.00 to
9999.99

meters
or
pradians

ROW_GSD_UNCn

Band n Spatial Response Interval
Uncertainty Row. Uncertainty in
ROW_GSDn, Spacing between
pixels of adjacent rows.

N/7

000.001 to
9999.99

meters
or
pradians

ROW_GSD_
UNITn

Unit of Row Spacing. Unitsfor the
previous two fields ROW_GSDn
and ROW_GSD_UNChn.

M=meter, R=pradians

All

MorR

COL_GSDn

Band n Spatial Response Interval by
Column. Column Spacing, spacing
between columns, of the nth band.
Distancein the nth image plane
between corresponding pixels of
adjacent columns measured in
meters pixel center to pixel center;
or

Angular center-to-center distance
(pitch), of the nth band, between
corresponding pixels of adjacent
columns measured in micro-radians

N/7

0000.01 to
9999.99

meters
or
pradians
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Field Name/Description Type/Size* Value Range Units | Type
(bytes)
(u-radians).
COL_GSD_UNCn |Band n Spatial Response Interval N/7 000.001 to meters C
Uncertainty Column. Uncertainty in 9999.99 or
COL_GSDn, Spacing between pradians
pixels of adjacent columns.
COL_GSD_UNITn |Unit of Column Spacing. Units for All M or R C
the previous two fields COL_GSDn
and COL_GSD_UNChn.
M=meter, R=pradians
BKNOISEN Band n Background Noise. N/5 00.00 to 99.99 ( HW"/Z C
cmh2-
Measure of noise level of collection Sr-um)
system with shutter closed.
SCNNOISEn Band n Scene Noise. Noise N/5 00.00 to 99.99 HVX/ C
equivalent target of the scene. (cm”2-
Noise level for a Signal to Noise Sr-pm)
Ratio of 1.
SPT_RESP_FUNC |Band n Spatial Response Function N/7 000.001 to meters C
TION_ROWn across Rows. Pixel/detector 9999.99 or
coverage measured at FWHM Hradians
perpendicular to datarows. Thisis
referred to as the instantaneous field
of view (IFOV) for the across row
direction.
SPT_RESP Band n Spatial Response Function N/7 000.001 to meters C
UNC_ROWnN Uncertainty. Uncertainty in 9999.99 or
SPT_RESP_FUNCTION_ROWn pradians
SPT_RESP_UNIT_ | Unit of Row Spatial Response. All M or R C
ROW Unitsfor the previoustwo fields
SPT_RESP_FUNCTION_ROWNn
and SPT_RESP UNC_ROWn
M=meter, R=pradians
SPT_RESP_FUNC |Band n Spatial Response Function N/7 000.001 to meters C
TION_COLn across Columns, Pixel/detector 9999.99 or
coverage measured at FWHM Hradians
perpendicular to data columns. This
isreferred to as the instantaneous
field of view (IFOV) for the across
column direction.
SPT_RESP Band n Spatial Response Function N/7 000.001 to meters | C
UNC_COLn Uncertainty. Uncertainty in 9999.99 or
SPT_RESP_FUNCTION_COLn pradians
SPT_RESP_UNIT_ |Unit of Column Spatial Response. All M or R C

COL

Unitsfor the previoustwo fields
SPT_RESP_FUNCTION_COLn
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Field Name/Description Type/Size* Value Range Units | Type
(bytes)
and SPT_RESP UNC_COLn.
M=meter, R=pradians
DATA_FLD_3n Field reserved for future use. Unsigned Integer|  0x00— OxFF C
/116
DATA_FLD_4n Field reserved for future use. Unsigned Integer|  0x00 — OxFF C
124
DATA_FLD_5n Field reserved for future use. Unsigned Integer|  0x00— OxFF C
132
DATA_FLD_6n Field reserved for future use. Unsigned Integer|  0x00— OxFF C
148
.... End of the repeating fields of this Extension.
Note 1. Field Typevalues, A= BCSA, N=BCSN.
Field Name/Description Type/Size® (bytes) Value Range Type
NUM_AUX B Number of Auxiliary Band Level N/2 00to 99 C
Parameters(m). These
parameters have values specified
for each band held in theimage
product.
NUM_AUX_C Number of Auxiliary Cube L evel N/2 00to 99 C
Parameters(k). These parameters
values are specified once for the
entire image data cube.
NUM_AUX_ B and NUM_AUX_Cfields are conditional on the b of the EXISTENCE MASK.
If by is set then band or cube level auxiliary parameters must be present in the extension.
.... Starting point of band level auxiliary parameters of this extension.
This section repeats according to the number of band level auxiliary parameters (NUM_AUX_B), (m).
BAPFm Band Auxiliary Parameter Value All C
Format APNmn, APRmnand | = Integer
APAmMN fields are required when R = Real (4 Byte |EEE-
BAPFm valueis respectively |, R 754 floating
and A. representation)
A =ASClI
UBAPM Unit of Band Auxiliary Parameter Al7 DIGEST Edition 2.1, C
Part 3-7
....Thefollowing field will repeat for each band (n) of the data cube, for the current auxiliary parameter (m).
APNmnN Auxiliary Parameter Integer N/10 User defined C
Vaue
OR
APRmMN Auxiliary Parameter Real Value |EEE-754 32 bit | Real C
Float /4
OR
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Field Name/Description Type/Size® (bytes) Value Range Type
APAMN Auxiliary Parameter Char String A/20 User-defined C
Vaue
... End for 1% Auxiliary parameter
..... Start for 2" next Aux parameter
BAPF,
.... End for 2nd Aucxiliary parameter
BAPF ast(n)
.... End for last(n) band level Auxiliary parameter
.... Starting point of cube level auxiliary parameter section of this extension.
This section repeats according to the number of cube level auxiliary parameters (NUM_AUX_C), (k)
CAPFk Cube Auxiliary Parameter Value All C
Format APNk, APRk and APAK | = Integer
fields are required when CAPFk R = Real (4 Byte |IEEE-
valueisrespectively |, R and A. 754 floating
representation)
A =ASCII
UCAPK Unit of Cube Auxiliary Parameter Al7 DIGEST Edition 2.1, C
Part 3-7
APNK Auxiliary Parameter Integer N/10 User defined C
Vaue
OR
APRk Auxiliary Parameter Real Value |EEE-754 32 bit | Real C
Float /4
OR
APAK Auxiliary Parameter Char String A/20 User-defined C
Vaue

.... End for 1% Auxiliary parameter

..... Start for 2" next Aux parameter

CAPF;

.... End for 2nd Auxiliary parameter

CA PFIast(k)

.... End for last(k) cube level Auxiliary parameter

Note 1. Field Type vaues, A= BCSA, N=BCSN.
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