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openiINS USBL Integration

Below are some BASIC (see the emphasis on "basic") notes on how USBL is integrated into our INS

application.

e Our main INS loop is propagated by the reception of the IMU data

o

Every time we get IMU data the USBL sub task is run

e The USBL sub task conditions and filters the USBL data alone, ie does not consider any other

sensor.

e General notes on USBL sub task (A bit more detailed in the diagram)

o

o

o

o

o

Check is we have new USBL data

Apply a velocity model to the USBL data and check the data fits (if it does not fix we
do not accept the data point)

If the velocity has not been OK for a set number of measurements go forward with
using the data (the intention here is to not get stuck using old data if we have
continuous bad data and we are simply not passing the velocity models parameters)
Derive data from the USBL (ie state information)

Check if the USBL data is stable

If the data is stable use the stability point as the USBL sub-tasks initial fix

¢ General notes on the USBL Flow (This only describes the relevant function for USBL Accel

mode)

o

o

o

run the USBL sub task:
= Get if the sub task has determined the USBL is OK
= Get the last valid USBL measurement
run the initial fix function to set the solution initial fix variables (all data is relative to
this point)
= |[f USBL is calculated as stable and it is the first time, the solution initial fix
point will move to this point (User will experience a discontinuity in position (I
think (How about this for the use of triple parentheses))).
If GPS is NOT OK and USBL is OK the run_usbl_newfix() will be called (This is not clear
in the USBL Flow Diagram)
= The run_usbl_newfix() handles all logic associated while running with an OK
USBL including these modes of operation
e [MU, USBL, DVL
e |IMU, USBL
e USBL (Only when operating in the no IMU configuration)
= When in the IMU, USBL mode
o If it is the first time reset the KF
¢ Run the KF (mixes accelerations with the USBL positions and
velocities)
¢ Get the state estimate:
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This loop is driven by the
ML

— run_usbl()

h 4

run_initial_fix()

If USBL OK

W

run_newfix_usbl()

Mote: This is only a breif

description of the USBL

integrate, needs to be
cormpleted.

1) Run USBL sub-task
2) Get the USBEL OK Signal
3)Get the last valid USBL data

1)Is user Initialize Position
2)Is solution initial fix zero
3)Is USBL stable
4)ls user use ushbl
If any of these are true the
systern initial fix will be updated
with the relavant data.

Assume we have USBL here
1If IMU &8 WEL QK
2)1f IMU
3)f only USBL
(rust be setup in config
to enter this mode)

1JIf first time-=Rest
2)Calculate_usbl ap (KF)
3)Get state estimate
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m_sub_usbl->Run_task()

is_ushl_ok Calc dsys time

pull_raw_usbl_data()

is_usbl_new_vel valid()

I

dt_usbl>0 usbl_vel<vel_thresh push_filtered_usbl_datal) |

calc_pos_stable()

Reset ma dusbl

num_invalid
current dusb!

=invalid_cnt_limit

calc_delta_fix() is_first_time_stable

F:Ei’;:f‘i‘;f:’r‘ set_ma_usbl_jnit()

v
set current dusbl set ma dusbl
to dushl to dusbl

- ?‘ set_inr 1X|
Art:E‘éJb: TIS I
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