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Att (excerpt for Mars Entry):

Cruise-
orient

Slew-to-
Cruise

Entry-
orient

Unknown

(acs = cruise-controller) AND
(att_obs = in-cruise-orient)

Slew-to-
Entry

10 <= tA <=60

10 <= tA <=60

acs_cmd =
toEntry

acs_cmd =
toCruise

(acs = entry-controller) AND
(NOT (att_obs = in-entry-orient))

(acs = entry-controller) AND
(att_obs = in-entry-orient)

(acs = cruise-controller) AND
(NOT (att_obs = in-cruise-orient))

0.0001

Engine:

Off

Firing

Standby

cmd = standby

cmd =
fire

Failed

cmd =
off

cmd =
standby

(power = off) AND
(thrust = zero)

(power = on) AND
(thrust = zero) AND
(temp = nominal)

(power = on) AND
(thrust = full) AND
(temp = nominal)

Heating

(power = on) AND
(thrust = zero) AND
(temp =  increasing)

cmd = off

NOT (cmd = off) &
30 <= tE <=60

0.001

0.001

0.001

0.001

Lander:

Connected

pyro_cmd =
fire-primary

Failed

Separated

0.0001

(primary_pyro =
not-fired) AND
(backup_pyro =

not-fired)

Unsuccessful
Attempt

(primary_pyro =
fired) OR

(backup_pyro =
fired)

(primary_pyro =
misfired) AND

(backup_pyro =
not-fired)

pyro_cmd =
fire-backup

0.001

0.0001
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Estimation
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System
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Driver:

Off

On

dcmdin = on
[0-100 ms]

[0-100 ms]

Valve:

Closed

[0-200 ms]

[0 ms]
[0 ms]

(dcmdout = no-cmd) (flowout = zero)

(dcmdin = dcmdout)

dcmdin = off
[0-100 ms]

dcmdin = off

dcmdin = reset

(dcmdout = no-cmd)

Open

vcmdin = open
vcmdin = close

(flowout = flowin)

(flowout = zero)

(flowout = flowin)

Resettable

Failed Stuck-open

Stuck-closed
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	� � ��)�� ��� )��)�� ��	 � ���� ��� 
�����
������	�� ��� 	����� 
	� �������

Source Target

guard g
bounds [l,u]

Source Target
g Int

t:=0

t>=l
& t<=u

constraint CS constraint CT  CS CT CI
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Driver:

Off

On

dcmdin
= on

tD<=0.2

(dcmdin = dcmdout)

dcmdin
= off

dcmdin
= off

dcmdin
= reset

Resetting
-Off

tD<=0.1

tD<=0.1

tD<=0.1

Turning
-Off

Turning
-On

Valve:

Closed

Open

vcmdin = open
vcmdin = close

Resettable

Failed

Stuck-open

Stuck-closed

(dcmdout = no-cmd)(dcmdout = no-cmd)
(flowout = zero) (flowout = zero)

(flowout = flowin)
(flowout = flowin)

Resetting
-On
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Camera:

Inactive

Taking
Picture

Idle

cmd =
camOn

cmd =
takePicture

Failed

cmd =
camOff

(power = off) AND
(shutter = closed)

(power = on) AND
(shutter = closed)

(power = on) AND
(shutter = open)

tC>=0.1
& tC<=0.2

0.0001

0.0001

0.0001

Engine:

Off

Firing

Standby

cmd = standby

cmd =
fire

Failed

cmd =
off

cmd =
standby

(power = off) AND
(thrust = zero)

(power = on) AND
(thrust = zero) AND
(temp = nominal)

(power = on) AND
(thrust = full) AND
(temp = nominal)

Heating

(power = on) AND
(thrust = zero) AND
(temp =  increasing)

cmd = off

NOT (cmd = off) &
30 <= tE <=600.001

0.001

0.001

0.001
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0.99(1-
PT(30+2dt))

PT(30+2dt)

Note: PT(tE) = PT(Standby | Heat, none, t E)

PT(60)=0.99

t0 t1
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cmd=stby
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t1+dt ...

action:
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t0

Off Heat

t1

action:
cmd=stby

action:
none

Heat

t1+dt ...

Heat

action:
none

Heat

t1+30+2dtt1+30+dt
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action:
none

Heat

t1+30+3dt
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none

tE := 0

0.99 0.99
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tE = dt

tE = 30 tE = 30+dt

tE = dt tE = 30+dt tE = 30+2dt

tE = 30+2dt

tE = 30+3dt

tE = 30+3dt
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0.99(1-
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PT(30+2dt))
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tE := 0

tE = 30+4dt

tE = 2dt

tE = dt

tE = dt

tE = dt tE = 30+dt tE = 30+2dt tE := 0

Note: PT(tE) = PT(Standby | Heat, none, t E)
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PDE:

On

Off

dcmdin
= on

dcmdin
= off

dcmdin = reset

(dcmdout = no-cmd)

(dcmdout = no-cmd)(dcmdin = dcmdout)

dcmdin
= off

0.001

0.0001

0.0001

0.001

Engine:

Off

Standby

ecmd = standby

ecmd =
off

(power = off) AND
(thrust = zero)

Heating

(power = on) AND
(thrust = zero) AND
(temp =  increasing)

ecmd = off

Firing

pressure1 = high
AND pressure2 = high

AND ecmd = fire

ecmd =
standby

(power = on) AND
(thrust = full) AND

(temp = nominal) AND
(pressure1 = high) AND

(pressure2 = high)

(power = on) AND
(thrust = zero) AND
(temp = nominal)

NOT (ecmd = off)
AND 30 <= tE <=600.001

0.001

0.001

0.001

Resettable

Failed

Failed
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Valve:

Open

(pressureout = low)

Closed

vcmd = open

vcmd = close

(pressureout = pressurein) (pressureout = pressurein)

PDE:

On

Off

dcmdin
= on

dcmdin
= off

dcmdin = reset

Interconnection constraints:

1) (pde.dcmd out = open1)
iff (valve1.vcmd = open)

2) (pde.dcmdout = close1)
iff (valve1.vcmd = close)

3) (pde.dcmd out = open2)
iff (valve2.vcmd = open)

4) (pde.dcmdout = close2)
iff (valve2.vcmd = close)

5) (pde.dcmd out = offEng)
iff (engine.ecmd = off)

6) (pde.dcmd out = stdbyEng)
iff (engine.ecmd = stdby)

7) (pde.dcmd out = fireEng)
iff (engine.ecmd = fire)

8) valve1.pressure out =
engine.pressure1

9) valve2.pressure out =
engine.pressure2

(dcmdout = no-cmd)

(dcmdout = no-cmd)(dcmdin = dcmdout)

dcmdin
= off

Engine:

Off

Standby

ecmd = stdby

ecmd =
off

(power = off) AND
(thrust = zero)

Heating

(power = on) AND
(thrust = zero) AND
(temp =  increasing)

ecmd = off

Firing

pressure1 = high
AND pressure2 = high

AND ecmd = fire

ecmd =
standby

(power = on) AND
(thrust = full) AND

(temp = nominal) AND
(pressure1 = high) AND

(pressure2 = high)

(power = on) AND
(thrust = zero) AND
(temp = nominal)

NOT (ecmd = off)
AND 30 <= tE <=60

Stuck-closed

Stuck-openResettable

Failed

(pressureout = low)

Failed
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alt: 4600 km

guidance system initialization

alt: 3000 km

command turn to entry attitude

alt: 2300 km

cruise ring separation

alt: 125 km

atmospheric entry

alt: 8800 m

parachute deployment

alt: 7500 m

heatshield jettison

alt: < 7500 m

leg deployment

alt: 2500 m

radar ground acquisition

alt: 1300 m

backshell separation

alt: 40 m

radar power off

alt: 0 m

touchdown
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MAINTAIN landing = success

EntrySequence

DescentLandingSequence

MarsEDL:

'#��� F&�3 ��� $��� �	���	� ��	#��� 
	� ��� ���� 2�8 ��"������ ����2�8
�)	+�� ��� 2������"����� ��� �������8����#��"����� �	���	� ��	#���� � ���������

EntrySequence:

nav=
inertial

t2 < 4 mins

lander=
separated

att=entry-orient

att=entry-orient

t2 >=
4 mins

att=
entry-
orient

MAINTAIN entry = initiated

t2=0

t1 < 270mins

t1 >=
270mins

t1=0engine=
standby
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entry=
initiated

entry=initiated

att=
vel-vector-

orient

chute=
deployed

Mach_trigger=
triggered t3 < 10 secs

t3 >=
10 secs

heatshield=
jettisoned

t4 < 10 secs

legs=
deployed

t4 >=
10 secs

radar_
altim
=on

t5 < 1.5sec

t5 >=
1.5 sec

lander=
separated

lander=separated

Mach_
trigger=
triggered

lander=
separated

t3=0

MAINTAIN Mach_trigger = triggered

t4=0 t5=0

att=
vel-vector-

orient

MAINTAIN alt_vel_trigger = triggered

PoweredDescentLandingSequence
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backshield=
jettisoned

alt_vel_trigger=
triggered

engine=
firing

engine=
off

alt_12m_trigger=
triggered AND

touchdown_sensor=
triggered

alt_vel_
trigger=
triggered

t6 < 0.5sec

t6 >=
0.5 sec

t6=0

att=
landing-
orient

prop=
gravity-

turn

MAINTAIN alt_12m_trigger = triggered

alt_12m_trigger=
triggered AND

touchdown_sensor=
triggered

touchdown_
sensor=

not-triggeredalt_12m_trigger=
not-triggered AND

touchdown_sensor=
triggered

prop=
const-vel-
descentalt_12m_

trigger=
triggered

alt_12m_trigger=
triggered

radar_
altim=

offalt_40m_
trigger=
triggered

alt_40m_trigger=
triggered

landing=
success
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$� �� F�D3 8�� 	
 $��� ����� �	���� 
	� ��� ���� 2�8 ���	������	� �(������

State Variable Model Description Type

engine spacecraft main engine hardware component

PDE propulsion drive electronics hardware component

valve1 propulsion system valve hardware component

valve2 propulsion system valve hardware component

tank1 propellant tank hardware component

tank2 propellant tank hardware component

nav navigation estimator mode controller/estimator mode

entry spacecraft's entry trigger state event flag

att spacecraft attitude state continuous state abstraction

lander lander separation pyro subsystem hardware component

Mach_trigger Mach number trigger state event flag

chute parachute pyro subsystem hardware component

heatshield heatshield pyro subsystem hardware component

alt_vel_trigger altitude/velocity trigger state event flag

legs lander leg subsystem hardware component

radar_altim rader altimeter sensor hardware component

backshield backshield pyro subsystem hardware component

prop propulsion controller state controller/estimator mode

alt_40m_trigger 40-meter altitude trigger state event flag

alt_12m_trigger 12-meter altitude trigger state event flag

touchdown_sensor touchdown sensor state hardware component

landing landing trigger state event flag

DFG



Tank
2

Tank
1

PDE

Valve1 Valve2

Engine

commands
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Valve:

Closed

(pressureout = low)

Open

vcmd =
open

vcmd =
close

(pressureout = pressurein)

(pressureout = low)

(pressureout = pressurein)

0.001

0.001

0.001

0.001

Stuck-Open

Stuck-Closed
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Engine:

Off

Standby

ecmd = standby

ecmd =
off

(power = off) AND
(thrust = zero)

Heating

(power = on) AND
(thrust = zero) AND
(temp =  increasing)

ecmd = off

Firing

pressure1 = high
AND pressure2 = high

AND ecmd = fire

ecmd =
standby

(power = on) AND
(thrust = full) AND

(temp = nominal) AND
(pressure1 = high) AND

(pressure2 = high)

(power = on) AND
(thrust = zero) AND
(temp = nominal)

NOT (ecmd = off)
AND 30 <= tE <=60

0.001

0.001

0.001

0.001
Failed

'#��� F&H3 $��� �	������� ���	���	� �	��� 
	� ��� ������ �	��	�����

PDE:

On

Off

dcmdin
= on

dcmdin
= off

dcmdin = reset

(dcmdout = no-cmd)

(dcmdout = no-cmd)(dcmdin = dcmdout)

dcmdin
= off

0.001

0.0001

0.0001

0.001

Resettable

Failed

'#��� F&D�3 $��� �	������� ���	���	� �	��� 
	� ��� !"� �	��	�����
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Att:

Cruise-
Orient

Slew-to-
Cruise

Entry-
Orient

Unknown

(acs = cruise-controller) AND
(att_obs = in-cruise-orient)

Slew-to-
Entry

0 <= tA <=300

acs_cmd =
toEntry

(acs = entry-controller) AND
(NOT (att_obs = in-entry-orient))

(acs = entry-controller) AND
(att_obs = in-entry-orient)

(acs = cruise-controller) AND
(NOT (att_obs = in-cruise-orient))

0.0001

Slew-to-
Vel-Vector

Vel-Vector-
Orient

(acs = vel-vect-controller) AND
(att_obs = in-vel-vect-orient)

(acs = vel-vect-controller) AND
(NOT (att_obs = in-vel-vect-orient))

Slew-to-
Landing

Landing-
Orient

(acs = landing-controller) AND
(NOT (att_obs = in-landing-orient))

(acs = landing-controller) AND
(att_obs = in-landing-orient)

0 <= tA <=300

acs_cmd =
toLanding

acs_cmd =
toLanding

acs_cmd =
toEntry

acs_cmd =
toVel-Vector

acs_cmd =
toVel-Vector

0 <= tA <=300

0 <= tA <=300

'#��� F&DD3 $��� �	������� ���	���	� �	��� 
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�� ������ �	� ��� ���
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Nav:

Earth-
Relative

nav_cmd =
toInertial

Unknown

(IMU = active) AND
(star-tracker = active)

Inertial

0.001 0.001

nav_cmd =
toEarthRel

(IMU = active) AND
(star-tracker = inactive)
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Entry:

Not-
Initiated

0 <= tN <= inf

Unknown

Initiated

0.001 0.001

(drag_flag = set)

(drag_flag = not-set)
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E1:EIA_ACTION?
EXEC CCDM 

RECONFIG, HOT 
KNIVES OFF

E12: 2 OF 4 IUS 
BW'S OPEN?

YES

E7: SA_1_DEPLOYED & 
SA_2_DEPLOYED = TRUE?

ACTIVATE S/A DPLY 
RV SCS #115

EXEC PCAD 
RECONFIG

ENBL NORMAL EPS 
MGMT 

ENBL CMD WRAP & 
SCS'S FOR SIM & TS

Enab PC 
wrap, enab 
CPE (RSM), 
fmt 5 

END

YES

NO

YESNO

E2: IUS DISCRETES 3,7, & 
TITAN SEP SENT (ANY 2)?

CALL SHUTTLE 
SEP SCS #112

YES

NO

E5: IUS DISCRETE 
6 SENT?

CALL SHUTTLE 
SEP SCS #112

CALL LGA DPLY 
SCS #113

YES

NO

E6: IUS DISCRETES 
2 & 5 SENT?

NO

YES

YES

NO

E5: IUS DISCRETE 
6 SENT?

NO

YES

E6: IUS DISCRETES 
2 & 5 SENT?

YES

NO

START

DPLY SCS FLOW updated 1/20/99

E5: IUS DISCRETE 
6 SENT?

YES

NO

CALL LGA DPLY 
SCS #113

E6: IUS DISCRETES 
2 & 5 SENT?

YES

NO

E6: IUS DISCRETES 
2 & 5 SENT?

ACTIVATE S/A DPLY 
FWD SCS #114

YES

E12: 2 OF 4 IUS 
BW'S OPEN?

NO

YES

ACTIVATE POST IUS 
SEPARATION SCS #118

END

NO

E10: TIME SINCE 
IUS DISCRETES 2 & 
5 SENT > 19 MIN?

NO

CALL PWR/HTR RECONFIG 
SCS #117 

NO

YES

E11: TIME SINCE IUS DISCRETES 
2 & 5 SENT > 22 MIN?

DELAY 5 MIN & 
45 SEC

E7: SA_1_DEPLOYED & 
SA_2_DEPLOYED = TRUE?

YES

NO

TERMINATE S/A 
DPLY FWD SCS, 

HOT KNIVES 
OFF/DSBL/SAFE

DELAY 4 MIN & 
20 SEC

E8,E9: SA_1_DEPLOYED OR 
SA_2_DEPLOYED = FALSE?

NO

E8&E9: SA_1_DEPLOYED & 
SA_2_DEPLOYED = FALSE?

NO

HALT OBC
YES

YES
HALT OBC

TERMINATE S/A 
DPLY RV SCS, HOT 

KNIVES 
OFF/DSBL/SAFE

E10: TIME SINCE 
IUS DISCRETES 2 & 
5 SENT > 19 MIN?

CALL PCAD 
ACTIVATION SCS #116

YES

NO

E12: 2 OF 4 IUS 
BW'S OPEN?

NO

YES

ENABLE CPE

CPE WILL WAIT 60 SEC. 
BEFORE CONTROLLING 
ATTITUDE

NO

CALL PWR/HTR RECONFIG 
SCS  #117 

E11: TIME SINCE IUS DISCRETES 
2 & 5 SENT > 22 MIN?

YES

E7: SA_1_DEPLOYED & 
SA_2_DEPLOYED = TRUE?

YES

NO

DELAY 5 MIN & 
5 SEC

DELAY 73 SEC FOR 
COMPUTATION OF 

SUN VECTOR BY CPE

SCS 119: 
CMD IU & 

CTU to STS 
CNFG & 

FORMAT 6

SCS 111 - DEPLOYMENT AND SAFE MODE ENTRY SCS

allow primary hot 
knives to fire

ENABLE CMD  WRAP 
SCS FOR EP & PCAD

ENABLE RW SAFING 
SCS'S

MET 7:16:47

MET 8:12:45

MET 8:45:24

to  Fmt 4, 32K, 
connect batts, 
OBC tlm1, IRUs on

MET 9:18:24

CALL PCAD ACTIVATION 
SCS #116

enable RW monitors, 
calls SCS 34-36

Main bus xfr @ 
26 min, enable 

EPS mgmt mons

OBC to Normal Online 
State, NSM (SCS 37), 

enable remaining 
safing SCSs

IU-B to xpndr A/B 
Select xpndr A, 32K 
enab EP wrap

2K, OBC 
deploy 

fmt

Main bus xfr @ 
26 min, enable 

EPS mgmt mons

allows 30 sec from 
end of last hot knife 

firing for deployment

allows 30 sec from 
end of last hot knife 

firing for deployment

E2: IUS DISCRETES 3,7, & 
TITAN SEP SENT (ANY 2)?

NO

E5: IUS DISCRETE 
6 SENT?

YES

NO

IRU temp ctlrs on

DELAY 1 MC

OBC TLM1

IRUS on, SSRs 
on, EPS Stage 2

ENABLE WRAP TESTS AND 
SCS'S FOR ALL RCTU'S

INITIALIZE EPS

to  Fmt 4, 32K, 
connect batts, 

OBC tlm2, IRUs on

CPE TO EXTERNAL 
SYNC

DISABLE SCS'S #34, 
35, 36

ENBL & INIT 
THERMAL CONTROL

ENABLE SIM TRIM 
HTRS

1

2
3-31,32-47

48

109-221

222-260

262

261

263-265

266-279

280-302

373

NBG 
subfmt

49

50-52

53

54

55

56

58

62

63

64

65

66

67

68-94

95

96-98

99

100

101

102

SELECT FMT 5, EPS SUBFMT

103-104 105-108

303-306

307

308

309

310

311

312

318

319

320

321

322-323

324

325-352

353

354,356

355, 357

358

359-364

365

366

367-369

370

371

372

373

SRM BURNS
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Tank:

Full

(pressureout = high)

0.001
Empty

(pressureout = low)
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Valve:

Closed

(pressureout = low)

Open

vcmd =
open

vcmd =
close

(pressureout = pressurein)

(pressureout = low)

(pressureout = pressurein)

0.001

0.001

0.001

0.001

Stuck-Open

Stuck-Closed
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Engine:

Off

Standby

ecmd = standby

ecmd =
off

(power = off) AND
(thrust = zero)

Heating

(power = on) AND
(thrust = zero) AND
(temp =  increasing)

ecmd = off

Firing

pressure1 = high
AND pressure2 = high

AND ecmd = fire

ecmd =
standby

(power = on) AND
(thrust = full) AND

(temp = nominal) AND
(pressure1 = high) AND

(pressure2 = high)

(power = on) AND
(thrust = zero) AND
(temp = nominal)

NOT (ecmd = off)
AND 30 <= tE <=60

0.001

0.001

0.001

0.001
Failed
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PDE:

On

Off

dcmdin
= on

dcmdin
= off

dcmdin = reset

(dcmdout = no-cmd)

(dcmdout = no-cmd)(dcmdin = dcmdout)

dcmdin
= off

0.001

0.0001

0.0001

0.001

Resettable

Failed
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Nav:

Earth-
Relative

nav_cmd =
toInertial

Unknown

(IMU = active) AND
(star-tracker = active)

Inertial

0.001 0.001

nav_cmd =
toEarthRel

(IMU = active) AND
(star-tracker = inactive)
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Entry:

Not-
Initiated

0 <= tN <= inf

Unknown

Initiated

0.001 0.001

(drag_flag = set)

(drag_flag = not-set)
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Att:

Cruise-
Orient

Slew-to-
Cruise

Entry-
Orient

Unknown

(acs = cruise-controller) AND
(att_obs = in-cruise-orient)

Slew-to-
Entry

0 <= tA <=300

acs_cmd =
toEntry

(acs = entry-controller) AND
(NOT (att_obs = in-entry-orient))

(acs = entry-controller) AND
(att_obs = in-entry-orient)

(acs = cruise-controller) AND
(NOT (att_obs = in-cruise-orient))

0.0001

Slew-to-
Vel-Vector

Vel-Vector-
Orient

(acs = vel-vect-controller) AND
(att_obs = in-vel-vect-orient)

(acs = vel-vect-controller) AND
(NOT (att_obs = in-vel-vect-orient))

Slew-to-
Landing

Landing-
Orient

(acs = landing-controller) AND
(NOT (att_obs = in-landing-orient))

(acs = landing-controller) AND
(att_obs = in-landing-orient)

0 <= tA <=300

acs_cmd =
toLanding

acs_cmd =
toLanding

acs_cmd =
toEntry

acs_cmd =
toVel-Vector

acs_cmd =
toVel-Vector

0 <= tA <=300

0 <= tA <=300
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Lander:

Connected

pyro_cmd =
fire-primary

Failed

Separated

0.0001

(primary_pyro =
not-fired) AND
(backup_pyro =

not-fired)

Unsuccessful
Attempt

(primary_pyro =
fired) OR

(backup_pyro =
fired)

(primary_pyro =
misfired) AND

(backup_pyro =
not-fired)

pyro_cmd =
fire-backup

0.001

0.0001
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Mach_trigger:

Not-
Triggered

0 <= tM <= inf

Unknown

Triggered

0.001 0.001

(Mach_flag = set)

(Mach_flag = not-set)

'#��� �&H3 $��� �	������� ���	���	� 
	� ���  
�$ ����� �)��� E�#�

��G



Chute:

Undeployed

chute_pyro_cmd =
fire-primary

Failed

Deployed

0.0001

(primary_chute_pyro =
not-fired) AND

(backup_chute_pyro =
not-fired)

Unsuccessful
Attempt

(primary_chute_pyro
= fired) OR

(backup_chute_pyro =
fired)

(primary_chute_pyro =
misfired) AND

(backup_chute_pyro =
not-fired)

chute_pyro_cmd =
fire-backup

0.001

0.0001
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Heatshield:

Connected

hs_pyro_cmd =
fire-primary

Failed

Jettisoned

0.0001

(primary_hs_pyro = not-fired)
AND

(backup_hs_pyro = not-fired)

Unsuccessful
Attempt

(primary_hs_pyro = fired)
OR

(backup_hs_pyro = fired)

(primary_hs_pyro = misfired)
AND

(backup_hs_pyro = not-fired)

hs_pyro_cmd =
fire-backup

0.001

0.0001
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Alt_vel_trigger:

Not-
Triggered

0 <= tAV <= inf

Unknown

Triggered

0.001 0.001

(alt_vel_flag = set)

(alt_vel_flag = not-set)

'#��� �&D�3 $��� �	������� ���	���	� 
	� ��� 
�� ��� ����� �)��� E�#�

��D



Legs:

Un-
deployed

legs_cmd =
deploy

Unknown

(legs_pyro = not-fired)

Deployed

0.001 0.001

(legs_pyro = fired)
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Radar_altim:

Off

radar_cmd =
turnOn

Unknown

(alt_data = false)

On

0.001 0.001

radar_cmd =
turnOff

(alt_data = true)
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Backshield:

Connected

bs_pyro_cmd =
fire-primary

Failed

Jettisoned

0.0001

(primary_bs_pyro = not-fired)
AND

(backup_bs_pyro = not-fired)

Unsuccessful
Attempt

(primary_bs_pyro = fired)
OR

(backup_bs_pyro = fired)

(primary_bs_pyro = misfired)
AND

(backup_bs_pyro = not-fired)

bs_pyro_cmd =
fire-backup

0.001

0.0001
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Prop:

Idle

thrust = full
AND

pcmd = toGravTurn

Unknown

Gravity-
Turn

0.001
0.001

pcmd = toIdle

(thrust = full)

Const-
Vel-

Descent

(thrust = full)

pcmd =
toIdle

pcmd =
toConstVel

pcmd =
toGravTurn

0.001
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Alt_40m_trigger:

Not-
Triggered

0 <= t40 <= inf

Unknown

Triggered

0.001 0.001

(alt_40m_flag =
set)

(alt_40m_flag =
not-set)
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Alt_12m_trigger:

Not-
Triggered

0 <= t12 <= inf

Unknown

Triggered

0.001 0.001

(alt_12m_flag =
set)

(alt_12m_flag =
not-set)
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Touchdown_sensor:

Not-
Triggered

Unknown

0.001 0.001

(touchdown =
true)

(touchdown =
false) tds_cmd =

reset

Triggered

0 <= tTDS <= inf
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Landing:

Undeter-
mined

cmd = landed
Success
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