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“My satellite is like an old car: all 
guarantee is gone, but we know fixes 
the constructors never thought of.”

Representation of Anticipated Alarm Sounds
in Satellite Control Rooms

Introduction Method Key findings

Alarm sounds in control rooms assist operators 
by signifying unexpected dangerous system 
state changes, requiring immediate response. 
Alarm fatigue and desensitization occur when 
known malfunctions and planned state changes 
trigger anticipated alarms. The functionality of 
an alarm design in a satellite control room was 
assessed in context. Four space controllers in 
three ESA (ESOC Darmstadt, Germany) satellite 
control rooms  were observed on their reactions 
to alarms.

This study shows that qualitative data analysis is 
essential for interpreting quantitative data on 
alarm responses. Only 2 of the 41 recorded 
alarms corresponded to critical events. Transi-
tional Journey Maps were used to retrace alarm 
anticipation. Alarms were often interpreted as 
confirmation signal, resulting in few transitions 
to ‘Solving Problems’ in the state transition dia-
gram. Analysis with Bayes’ Rule showed that an-
ticipation influences operators’ choices to ignore 
alarms (no transition). Expertise level may have 
induced anticipation, which allowed operators to 
cope with high alarm densities.
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Checking if signals are 
jumping around.

Discussion 
on buffers. Comparing printed 

data with folder.

Could we have chain 
one in 9 high, please?

Estrack, cluster two.
Can I have chain two 
in 9 high, please?

Estrack, cluster two.

Spacons compare 
data with printouts 

in folder.

Spacons read procedures 
while looking at the data 
on the screen.

Dealing with
Out Of Limits

CL3

Excerpt

Critical event: transition without anticipation Solution found: transition after discussion

Confirmation: no transition with anticipation Known malfunction: no transition with anticipation
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tilulitiluli tilulitiluli tilulitilulitidudidu tidudidu

You cannot complain about it 
anymore, because it’s like an old 
car.  All guarantee is gone, so we 
have to live with it the way it is.

It was also the temperature. So it’s toggling in and out. 
And you see here, it’s a while ago. It’s this SSSM failure, 

the flag was reset. Now at 12:19 we finally got the 
information that took out the error message.

It’s for the tank temperature. The cause 
is they stopped one of the heaters, so in 
the end we have a lower temperature. 

But this was more or less expected.

Each alarm has a stamp... well this is the time stamp of the system. 
This is in the end when the alarm was off. In general you have to 

check the packet, the time when the packet arrived. This should be 
a different time, so we have a lot of time out of the real time.
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DMS Engineer enters room

4x {BEEPBEEPBEEP & tilulitiluli} printer

BEEP 3x BEEP

Spacon sends three 
commands to spacecraft
(17m to send, 17m after 
execution to return)

Okay, so it could be just 
this limit [...] which is 
just that: a warning.

It’s the warning of yesterday.

DMS engineer to 
spacon: Here’s 
the prompt.

Answers 
phone.

Spacon calls DMS engineer: Hello, we have 
the SSO which has come down. You want to 
have a look to them, or this is not needed?

The engineers are discussing the data retrieval, which 
just caused an alarm. There are various tactics on how to 
do this. This depends on timouts and data reparing.

Yeah, they are all anomalies according 
to the events. But just go ahead to 
send the commands on your stack.

We have from time to time a problem with the solid state mass 
memory. There is a disconnection which can happen. 
We had a cell dump, that was stored on board of the spacecraft. 
And we dumped them now.  And then comes the alarm. It was a 
critical event. We just received it now, 17 minutes after. We looked 
at the numbers, and then we called an engineer from 
downstairs, to have a look at them in the control room. We have 
about two stacks of commands to restore the status, if there is a 
failure onboard or not. We are waiting for these alarms to 
conduct these events [...], to see if we can release a stack. 

Sending 
commands

MV1

MV2
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AnticipationAnticipation

Transition 1

29 + (8-x) 2 + (8-y)

1

Transition

Bayes: p ( Anticipation | Transition ) = 73 to 93%

142 system sounds: 100 warnings, 41 alarms
2 transitions to ‘solving problems’

* *

For 8 alarms the role of anticipation 
could not be determined, thus x+y=8.

*

(L.O.S. = Loss Of Signal)
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Yo.
Copy.

Alright, will do. Estrack, cluster. Yes, please.

L.O.S. was on 9.

Spacon & apprentice move 
to desk of Cluster 2. Spacon 
tells which antenna to use.

Points at screen: that’s the alarm. It’s 
the drop on the telemetry link. It’s the 
station called Perth (Aus), and chain 
2. This is the logical consequence of 
the previous steps. It’s a confirmation.

BEEPBEEP & tidudidu BEEPBEEP & tidudiduBEEP

BEEP

He broke the track right now, and chain 1 
as well. There’s a drop on the telemetry link. 
Before it was on chain 2, and now because 
we moved from low bitrate to another TDA 
mode, the spacecraft is not talking in the 
same mode to the ground station, so we 
have a drop. The spacecraft is in 4, the 
ground station still in low, they are not 
matched. We don’t have to solve it, we have 
L.O.S. The pass has finished.

Spacon: So, I see it’s TDA 4 recording. All we need to do now is 
break track, because they are using the same station as we do...

Apprentice: Okay, so... first the break track of Cluster one, and 
then at Cluster two, I have to ask for chain one.

You can break track on Cluster one.
Could you also configure at the station 
for Cluster 2, tda mode 4, please.

Estrack, cluster one.
May I start 
up, please?

Cluster.

Finish 
current 

pass

Excerpt

(Out Of Limits = threshold crossing)


