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Disturbance Monitoring Package (DMP)

▶ The DMP is a Honeywell Miniature Inertial
Measurement Unit comprised of three
orthogonal ring laser gyros to measure
angular rates in three orthogonal axes.

▶ The DMP’s primary requirement was to
flag periods when vibration conditions can
negatively impact the science data product,
but it has been used successfully to correct
the Level 1 transmission retrievals for
payload vibrations.

▶ The DMP’s x-axis gyroscope failed on
8 Aug 2023. The y - and z-axes have begun
to lose laser intensity in a way that
suggests they are in a failure mode.
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Elevation Correction Improves Transmission Noise
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Elevation Correction Improves Transmission Noise
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Elevation Correction Improves Sunspot Noise

2.6e4

3.0e4

Pi
xe

l C
ou

nt
s

w
ith

ou
t D

M
P

Limb Darkening
Curve (LDC)a)

1.00 1.25 1.50
Scan Position Relative

to Solar Disk
[0  2]

2.6e4

3.0e4

Pi
xe

l C
ou

nt
s

w
ith

 D
M

P

b)

200" 150" 100" 50"

0"

50"

100"

Helioprojective Longitude (Solar-X)

H
el

io
pr

oj
ec

tiv
e 

L
at

itu
de

 (S
ol

ar
-Y

)

Solar Dynamics Observatory (SDO)
HMI Continuum Imagec)

IFOV without DMP 
Correctiond)

IFOV with DMP 
Correctione)

Medium Disturbance Event 2017091637SS

8 / 14



Utilization of DMP
in Data Products

Charles Hill

DMP Overview

What is it?

Where is it?

Defining Axes

How are we using it?

Go With The Flow

Product
Improvements

The Quick Look

The Statistical Picture

Summary

Questions

DMP Correction Added To Science Processing

DMP Data Processing

Read DMP Inputs in ACS Frame

p⃗200Hz = [pX , pY , pZ ]

Convert to Rates

r⃗ = [ṗX , ṗY , ṗZ ]

Remove ISS Orbit
(20 sec mean removal)

r⃗dev = [rX − rX , rY − rY , rZ − rZ ]

Apply Butterworth Filter
(lowpass, 2nd Order, 10Hz cutoff)

Rotate Rates into IA Frame

r⃗rot = qtotalr⃗devqtotal
∗

Read IA Quaternions
qtotal

= q−1
HMAq

−1
Staticq

−1
ACS→LVLH

Project Rates onto Boresight Frame

r⃗B = [relev, raz, rroll] = B⊺
framerrot

Read IA Inputs
Construct Boresight Frame

Bframe[ω⃗elev, ω⃗Az, ω⃗Roll]

= f(θIA el, ϕIA az)

Integrate Elevation Rate
(Trapezoidal Rule)

p
elev (200Hz)

=
∫
relevdt(200Hz)

DownSample to 64Hz
(Lagrange Linear Interpolation)

DMPelevOffset = pelev (64Hz)

DMPelevOffset

Solar Pointing Data Processing

Read Solar Pointing Inputs
(Scan Plan angles (θ) from Nadir)

Scan Mirror Angle(θSA), Time(t)

DMPelevOffset,(θDMP)

Calculate ScanMirror Angle

dθscan = θSA top edge − dθSA bottom edge

dtscan = t top edge − t bottom edge

ScanMirror Angle Correction
(Scan Plan angles (θ) from Nadir)

dθdmp = θDMP top edge − θDMP bottom edge

use DMP
correction?

ScanMirror Rate

rscan =
dθscan+dθdmp

dtscan

ScanMirror Rate

rscan = dθscan
dtscan

Solar Pointing Position

p(tn) = rscan ∗ (tn − ttop edge) +

θdmp(tn − ttop edge)

SunPosition = p(t)

Solar Pointing Position

p(tn) = rscan ∗ (tn − t
top edge

)

SunPosition = p(t)

Yes

No

Original Code

New Code

1
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DMP Doesn’t Significantly Change Profiles
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DMP Correction Improves Uncertainties Significantly
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v5.3 Statistical Summary of Changes
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DMP Utilization is a Success Story

▶ The DMP correction to the data
product in v5.3 has significantly reduced
the product uncertainties caused by ISS
vibrations.

▶ Level 2 abundances and extinctions have
not changed appreciably because of the
robust handling of v5.2 binning statistics
by the inversion algorithm team.

▶ The DMP x-axis gyroscope has failed.

The x-axis represents vibrations that are predominantly in the instrument’s
azimuthal direction and handled by the scan head.
The DMP team have shown that loss of the x-axis did not significantly affect
the DMP correction to scan plane elevation.
Pending loss of y - and z-axes will put an end to the DMP correction.
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