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Initial version of the new APS
e Near completion (see following slides)
e Written entirely in Python, repo at https://git.jinr.ru/Baikal /baikal-aps-reco
e Diagnostic plots built in R, not required
e Full control over polling, can prioritize more mobile AMs
e Extensive logging
e Distributed: can run reconstruction on separate machines

2 Components: poll control 4+ reconstruction:

e Poll control: connecting to AMs, performing and storing measurements.
e Reconstruction: producing equivalent of measurements* files (one per modem)
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Poll control: basic principle
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Poll control: architecture

e All communication with AM performed via S2CModen class
e S2CModem can receive commands corresponding to AT commands and provide structured response
e Communication failures, command failures etc taken care of
e Far from all of the AT commands added, but the essentials are there
S2CModem class
AM305
Poll control script Port]7305
ot 2 AM Shell ‘P AT Shell o >
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Poll control: using async modules

e Newer versions of Python have async/await
functionality

e |t allows launching several independent
subroutines, then waiting for them to complete : - E———

e We use it to control multiple AMs et_sc o)
simultaneously st .

Code to the right: e

e Source AM broadcasts message 't' over

acoustic channel

coroutine(aml, am2)

. . t. p _coroutine(am2, aml)
e Target AM receives this message t
g D%, T1.2: %d, T2.1: %d, T2_2: s (t1.1, t1.2, t2.1, t2.2))
e ‘await’ means we wait for both of this
conditions, so we can extract transimission

timing info
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Poll types: sequential

" passwordﬂ,

./data",
" tru

reco.log",

We have 2 poll scripts so far: syncpoll and seqpoll " 1o,

Seqpoll: sequential polling with acknowledgement

1. Connects to all AMs 1-4 (currently clusters
9-11)

2. From each connected AM it measures prop
time to selected base nodes

3. Measurement performed with
acknowledgement, not affected by clock drift

4. Can work with interference from Kebkal polls

5. Currently in operation
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Example data of sequential poll

Propagation times from AM333 to base AMs
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Poll types: async

s
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Test results:
® Jsync = 436574,436576,436547
® Jim = 436562

T2,
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Sync measurements

Slope: about 77 ns/s
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Kebkal clock skew
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Let’s take a closer look at cluster 8

/hone/sonday/vorkspace]gvd]: Libration]research]skev.pif
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Comparison syncpoll vs seqpoll

Seqpoll:

e Complete (could use some work though)

e Works in adversarial environment

e 15 min polling cycle

e Linear growsth with number of AMs expected
Syncpoll:

e Not yet complete

e Possibly much faster polling times

e Poll timing growth with number of base AMs

e Poll timing unvailable. Could be issues with older AMs.
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Reconstruction: raytracing

e Trace rays with a fixed
angular step

e raytrace.py

e Output in hdf

‘etc/cprofile.csv",
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In [1]: tracemap

out[1]:

array([[ 0.
[ 100.
[ 100.
[1413500.
[1413600.
[1413700.

0. 1,
0.144],
0.144],

2029.286],

2029.426],
2029.567]1])
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Isochrones

Acoustic ray isochrones . j racepoints corresponding to
Every 1e5 microseconds Raytrace difference, microseconds T0 = 206908, delta = 20
Average speed 1436 ms vs raytracing
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Reconstructiom: pipeline

RAYTRACE TABLE

A 4

TRACESERVER

Coordinates

P POSREC

—m 1. Initial prefit, regular multilat

2. Trace based multilat
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We have a solid foundation for a minimally viable APS
Seqgpoll or syncpoll?

Need to analyze reconstruction

Need to introduce cuts on signal quality

Need help
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