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Spacecrafts nearing a planet
should always keep scanning
for AutoDock broadcasts

Spacecraft receives the standard
AirDock broadcast from
SpacePort 9000

The pilot of the spacecraft is
notified about the availability of
the docking station

Pilot requests a docking. The
station to dock to is specified

A docking request is sent out.
The frequency for sending the
message was obtained from the
broadcast

Spaceship object manager uses
the spacecraft number to find
that it currently has no
spaceship object assigned to
handle this spacecraft. So it
creates a spaceship object to
handle the request

The docking request is passed
to the newly created object

Spaceship Obj checks if
suffficient orbit resources are
available to handle this docking
request

LEG: Orbit Resourceis
Available

Orbit resources are available

LEG: Docking Port is
Available

The system has enough
resources to handle the orbit
reguest. Once
DockingPermitted has been
sent, the docking request should
NOT be rejected due to
resource unavailability. Refer to
Chapter 3 of the AutoDock 1.0
Green book

Spacecraft isto be assigned a
temporary orbit before docking
since AutoDock 1.0 doesnot
support direct docking and also
only one docking or undocking
procedure may be active at any
giventime



Firethrustersto reach
orbit

< Awarting Docking >
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Aocate Orhit allocator allocates
Docking orbit innermost orbit to spacecraft
coming from mother planet and
the outmost orbit to spacecraft
approaching from other planets
P OrbitAllocResponse
- orbit_location
P OrbitAssign Inform details of the orbit
- orbit_location assigned to the spacecraft

Spacecraft applies calcul ated
thruster firing sequence to reach
the assigned orbit

|Spacecrait reaches the assigned orbit

ReadyForDocki

ing

taw

[
|

< Docking in Progress >

ait_docking_finished

< Tdle
ReadyForDocking

Allocating Docking
Port

>

DockingPortAllocRequest

Calculate expected
time in which
docking may be
permitted

allocate

Docking port

DockingPortAllocAck

A

expected_time

Spacecraft inform the docking
station that it is ready for
docking

Object spaceship obj starts
timer for docking procedure

Object docking is created to
handle the docking procedure

Object docking send a request
for docking port

Since a docking or undocking
may bein progress for some
other spacecraft, docking will
inform the expected time for
which to wait

P StandbyForDocking Inform expected time in which
- expected_time docking will be permitted to the
spacecraft
|A docking or undocking that 1S already 1n progress finishes |
P ProceedForDocking I ndicate spacecraft to proceed
h docking_port_num for docking in the specified
docking port number
Awaiting Docking
< Align Request >
Fire thrusters to reach the
assigned docking port
DockingAlignReguest _ When the spacecraft is 2000m
” from the docking station, it
contacts the docking station for
adjusting position and velocity
P DockingAdjustment The docking station informs
- position] velocity spacecraft about the postion and

velocity adjustments required
with respect to the docking port



Fire thrusters to perform
adjustments

DockingAdjustmentAck

DockNow
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A

Awaiting Docking
Complete
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Docking
Adjustmentsin
Progress

Speacecraft performs the
position and velocity
adjustments and acknowledges
the same

The docking station allows
actual docking

|Spacecrait reaches the assigned port and attains

the same orbit and velocity as the docking

station

DockingComplete _
P AirQualityCommand
- air_pressure
Alr Pressure
Adjustmentsin
Progress
|  Adjustar pressure |
AirQualityAchieved _
|  Measurear quality |
|
| Open airlock |
EndDocking

A

EndDockingResponse

Awaiting En
Docking Response

»
>

The docking station commands
the spacecraft to match the
specified air pressure

Spacecraft adjusts the air
quality to match that of the
docking station and responds to
the docking station

|Spacecrait docking has been completed

DockingFinished
stetus = SUCCESS

Inform spaceship obj that
docking has been finished
successfully

< Docked >
tawait_docking finished Object spaceship obj stops
- timer for docking procedure
| dlete
< FreaingOrbit >
OrbitDeallocRequest
Tree The docking station frees the
Docking orbit orbit that was assigned for
docking
OrbitDeallocResponse
< Docked >
|
|Spacecratt wishes to depart from the docking station
UndockingRequest _ Spacecraft sends a request for
o undocking

Finish docking or
undocking that isin
progress
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DrbitRequest _
destination_plangt g
< Allocating Orbit >
OrbitAllocReguest
allocate
Undocking orbit
OrbitAllocResponse
orbit_location
P OrbitAssign
- orbit_|ocation
| Seal alrlock |

Awaiting Ready for

Undocking

ProceedForUndocking
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velacity

UndockingNaow
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Undocking Now
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< Un?oc\fmg in >
Progress
tawait_undocking_finished Object spaceship_obj starts
timer for undocking procedure
create Object undocking is created to
"""""""" handle the undocking procedure
<< Idle >

Spacecraft isinformed when
the undocking procedure can
proceed

Spacecraft requests for a
temporary orbit. The
destination planet is specified

Request orbit allocator to assign
atempory orbit

Orbit allocator allocates
innermost orhit to spacecraft
going to mother planet and the
outmost orbit to spacecraft
approaching to other planets

Inform details of the assigned
orbit to spacecraft

Spacecraft informsthat it is
ready to leave

The docking station indicates to
proceed for undocking with the
recommended velocity

Spacecraft leaves for the
assigned orbit

| Spacecraft reachés the assigned orbit

OrbitAchieved

\ 4

UndockingCompleted

A

_ UndockingFinished

status = SUCCESS

<< Undocked

>

tawai t_un@qlgiﬁrjg_fi nished

Spacecraft informs the docking
station that the assigned orbit
has been reached

Inform spaceship obj that
undocking has finished
successfully

Object spaceship obj stops
timer for undocking procedure
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< Freeing Docflng >
Port
DockingPortDeallocRequest _
free

The docking station frees the
docking port

|The

ocking station schedules next docking or undocking request

OrbitDeassign

»
>

OrbitDeassignAck

< Freeing Orbit

>

OrbitDeallocRequest

»

»
free

Undocking orbit

OrbitDeallocResponse

A

A

UndockingFinished
stetus = SUCCESS

Spacecraft informs that it
wishes to leave the orbit

The docking station frees the
orbit that was assigned for
undocking

Inform spaceship obj mgr that
undocking has finished and
docking/undocking resources
have been released
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Spaceship scans for Spacecrafts nearing a planet
docking station should always keep scanning
for AutoDock broadcasts
AutoDockBroadcast Spacecraft receives the standard
“freq_band AirDock broadcast from
SpacePort 9000
DockingStationAvailable The pilot of the spacecraft is

notified about the availability of
the docking station

DockingCommand Pilot requests a docking. The
selected_statio station to dock to is specified

DockingRequest A docking request is sent out.
spacecraft_num The frequency for sending the
message was obtained from the

broadcast

create Spaceship object manager uses
"""" > the spacecraft number to find
that it currently has no
spaceship object assigned to
handle this spacecraft. So it
creates a spaceship object to
handle the request

< Tdle >
DockingRequest The docking request is passed
Spacecraft_nin] to the newly created object

< Checking Resources >

OrbitAvailabilityCheck -~ Spaceship Obj checksif
suffficient orbit resources are
available to handle this docking
request

LEG: No Orbit Resource
Available

OrbitAvailabilityStatus No orbit can be provided
"~ status= NO_ORBIT_AVAILABLE

DockingRejected Send the rejection back to the
spacecraft_num, reason = spaceship obj mgr so that it can
NO_ORBIT_AVAILABLE delete this object

X

A

. DockingRejected
~“spacecraft_num, reason =
NO_ORBIT_AVAILABLE
DockingRejectDisplay The docking request has been
- rejected, so inform the pilot and
await further action
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Spaceship scans for

docking station

DockingStationA

AutoDockBroadcast

DockingCommand

selected_statio

~freq_band

allable

Docking

Request

_ Docking

spacecraft_num

Rejected

<

Idle

>

DockingRequest

spacecraft_nuim

< Checking

Resources >

OrbitAvailabilityCheck

OrbitAvailabilityStatus

\ 4

status = ORBIT_AVAILABLE

DockingPortAvailabilityCheck

PortAvailability Status

\ 4

<
«

DockingRejected

spacecraft_num, reason =
NO_RPORT_AVAILABLE

DockingRejectDisplay

spacecraft_n
NO_PORT_A

um, reason =
AVAILABLE

X

status= NO_PORT_AVAILABLE

Spacecrafts nearing a planet
should always keep scanning
for AutoDock broadcasts

Spacecraft receives the standard
AirDock broadcast from
SpacePort 9000

The pilot of the spacecraft is
notified about the availability of
the docking station

Pilot requests a docking. The
station to dock to is specified

A docking request is sent out.
The frequency for sending the
message was obtained from the
broadcast

Spaceship object manager uses
the spacecraft number to find
that it currently has no
spaceship object assigned to
handle this spacecraft. So it
creates a spaceship object to
handle the request

The docking request is passed
to the newly created object

Spaceship Obj checks if
suffficient orbit resources are
available to handle this docking
request

LEG: Orbit Resourceis
Available

Orbit resources are available

LEG: No Docking Ports
Available

No docking port can be
provided

Send the rejection back to the
spaceship obj mgr so that it can
delete this object

The docking request has been
rejected, so inform the pilot and
await further action
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