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1. Scope 

This document summarizes the results of a Product Readiness Review (PRR) done by external 

panel members on the KM3NeT Acoustic Positioning System. A meeting for this was held at INFN 

LNS in Catania, Italy, on 13th – 14th November 2019, after which a Review Item Discrepancy (RID) 

file containing details of all review findings was produced. 

Full names, affiliations, and e-mail addresses of panel members are listed below. 

 

2. Documents presented for the Acoustic Positioning Review 

Note: document numbers were not present in the original list of documents and have been added in the RID 

Excel file to facilitate sorting and filtering. 

Doc 
No. 

Doc Id  Rev. Title  Short description  Remark  

1 KM3NeT-PRR_2019_006 1 
Documentation for the 
KM3NeT positioning system 
review 

List of documents included 
in the data package 

Source of this 
table 

2 KM3NeT_DET_2019_001 1 
General design and 
interface requirements 
(GDIR) 

Overall instrument 
requirements 

 

3 KM3NeT_CALIB_2019_002 2 

Scientific and technical 
requirements specification 
(STRS) for the positioning 
calibration system 

Scientific and technical 
requirements 

 

4 KM3NeT_CALIB_2016_010 8.7 
Positioning system for the 
KM3NeT Telescope 

Technical Design Report 
(TDR) 

Main technical 
document 

5 KM3NeT_CALIB_2019_003 1 
Positioning Conformity 
Matrix 

Conformity Matrix 
Document in 
Excel format 

6 KM3NeT_DET_2014_003 3 
KM3NeT Risk Management 
Report 

Risk management plan  

7 
KM3NeT_RiskRegister_2019_ 
0729_filtered 

- KM3NeT Risk Register Filtered Risk register 
Document in 
Excel format 

8 KM3NeT_PRR_2019_003 - RID template 
Template for RID report, 
supporting document for 
external reviewers 

Document in 
Excel format 

9 APS_Nantes_final - 
Acoustic Position System: 
first results 

APS compliancy close out 
reference 

Presentation 

Name Affiliation e-mail 

Frits van der Knaap TNO (NL) frits.vanderknaap@tno.nl 

Alessandra Tesei CMRE (NATO) alessandra.tesei@cmre.nato.int 

Jaime Ramis Soriano University of Alicante (ES) jramis@ua.es 

Domenico Di Mauro INGV (IT) domenico.dimauro@ingv.it 

Silvano Buogo CNR (IT) silvano.buogo@cnr.it 
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Doc 
No. 

Doc Id  Rev. Title  Short description  Remark  

10 KM3NeT_PRR_2019_006 5 

Study of the EM 
susceptibility of the piezo 
hydrophone in the Digital 
Optical Module (DOM) 

Technical Note  

11 KM3NeT_QUAL_2018_003 3 
KM3NeT Hydrophone 
Qualification procedure 

Technical Note  

 

3. Review summary 

1. Firstly, panel members wish to express their gratitude and appreciation to KM3NeT Collaboration for 

hosting an open and transparent review meeting. Moreover, the impressive effort dedicated by the 

Collaboration in designing and implementing this ambitious system, as well as all the difficulties to 

implement, deploy and maintain it at more than 3000 m depth are well recognized. 

2. The complete list of Review Panel comments on the PRR datapack are collected in the RID Excel file 

attached to this document. 

3. At the end of the meeting there has been only limited time for exposing and discuss the referee’s 

concluding remarks: it is suggested to allocate more time in future meetings of this kind. 

4. The scope of this review is set to focus on measurement principle and not on the acoustic measurement 

system design and its implementation. However, choices made earlier on the design are affecting the 

acoustic measurements and position estimate accuracy. 

5. The primary function of the positioning system, which is to track position of Digital Optical Modules 

(DOMs) with the required accuracy, should be followed more strictly, rather than extending its scope so 

that more options for its use can be obtained. 

6. The accuracy of magnetometers used in the system is based on calibration at component level. It is 

believed that compass calibration needs to be performed after integration into the DOM, i.e., into the full 

system. 

7. The required accuracy on DOM position can be improved if highly accurate pressure sensor(s) and a 

correct sound speed profile are employed in a 3D model. In general, the assumption made in the algorithm 

for position calculation of a constant sound speed value is not considered to be valid. Obtaining sound 

speed from CTD data along with using sound velocimeters is encouraged, since water temperature and 

conductance (salinity) are not believed to have great impact on accuracy as their variations and 

measurement uncertainties are expected to be small. 

8. As a calibration base hosts one transmitting device and one receiving device with fixed and well known 

relative distance, a method for measuring sound speed independently could be realized using these two 

devices, therefore reducing the overall measurement uncertainty. Furthermore, to cancel out the 

influence of sea current on travel time, it is suggested to design and deploy a sound speed measuring 

system based on a two-way travel between a transducer and a good reflector kept at a fixed, known 
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distance. The effort in adding this component is believed to be justified, as knowing sound speed with very 

high accuracy is believed to be a key element for the positioning system. 

9. The actual movements of DOMs while they are on site should be compared to ground-truth data along a 

significant amount of time. This is to support the assumptions made in analyzing several data sets under 

different conditions (see also remark 15). 

10. It is suggested to conduct a quantitative time correlation of observed variables using two independent 

measurement methods, in order to obtain more reliable confirmation of assumptions, for example on 

DOM tilt angle. 

11. One minor aspect, albeit relevant once technical documentation is disseminated to various stakeholders, 

to a wider scientific community and to the public, regards terminology which should be made more 

consistent with standard practice especially in the main TDR document.  

12. A clear split of ARCA (Capo Passero) and ORCA (Toulon) performance description would ease 

comprehension by the management of their specific features, enabling proper decisions to be taken. 

13. The reason for the requirement on the absolute position of underwater assets (e.g. DU bases) during the 

deployment phase is not well understood. It is suggested to state it with a clearer reference to its impact 

on future system performance, or to relax it. 

14. From the presented measured data, it seems that sensors in the network are not showing a stable behavior 

in their early lifetime: failures occurred so far should be carefully investigated considering the planned 

system redundancy, to ensure system performance would be within its specifications throughout its 20 

years’ lifetime. 

15. A pre-processing analysis of data is recommended to conduct continuous data quality check, and for a 

better interpretation of processed data. Examples of this analysis are cross-correlation of received acoustic 

signals between DOMs. 

16. A complete overall model of the detector positioning system seems not to be in place yet, while it is 

believed to be of great benefit for a more robust performance as it would better exploit the relations 

between system characteristics (electrical, acoustical, mechanical, etc.). 

17. It is suggested to include (or refer to, in the TDR) a model of the positioning system that, in order to 

theoretically meet the requirements given by optics-based neutrino detection and tracking objectives, 

may set a number of parameters such as: minimum number of acoustic sources and receivers; range 

interval between each transmit/receive pair; bandwidth to be able to send sufficient number of 

waveforms to label all sources; and so on. This will give a good indication on the required values of the 

acoustic quantities (SL, SE, TL, Rx sensitivities, etc.), so that, based on the existing design specifications, 

one may evaluate the discrepancies to be expected. 

Annex 

RID file: KM3NeT_PRR_2019_003_RID_Template_Positioning_v2.xlsx 
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		Ref.		K3MNeT_PRR_2019_003_RID_Template_Positioning

		Issue		2

		Revision		Issued
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		Prepared by		Ernst-Jan Buis

		Approved by		Miles Lindsey Clark





		Revision history		Date		Description
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RIDs

		RID		Responsible		Datapack Doc.		Datapack Doc. Issue (if applicable)		Doc. Pg/Sect (if applicable)		Title		Classification		Discrepancy		Suggested Solution		Datapack Doc. No.

		POS-001		Ernst-Jan Buis, SE		KM3NeT_PRR_2019_001_DocumentList_Positioning		Draft		sheet 2		Draft versions (EXAMPLE RID)		Minor		 Several documents in the data package list are still draft		Issue the relevant docs and update the datapackage list		1

		POS-002		Frits van der Knaap [RP]		KM3NeT_PRR_2019_006_Positioning_DocumentList		10/24/19		Page 02		Update doc list		Major		Since quite a list of docs has been added after the first DP release, so an update is requested.		Since quite a list of docs has been added after the first DP release, so an update is requested.		1

		POS-003		Silvano Buogo [RP]		KM3NeT_PRR_2019_006_Positioning_DocumentList		1		Page 02		Documentation for the KM3Net positioning system review		Minor		Doc IDs for List of documents and for Technical note on EM susceptibility are incorrect		Change IDs, re-issue		1

		POS-004		Frits van der Knaap [RP]		KM3NeT_DET_2019_001_GDIR		1		Entire document		Storage		Major		Is there a labelling requirement for the stored items  ?		Clarify		2

		POS-005		Frits van der Knaap [RP]		KM3NeT_DET_2019_001_GDIR		1		Entire document		TBW & TBC		Major		What is the timeline of closure of TBC & TBW?		Clarify		2

		POS-006		Silvano Buogo [RP]		KM3NeT_DET_2019_001		1		Page 05		Reference time		Major		Unix Time does not account for leap seconds while UTC does		Make sure leap seconds are handled properly (reference Doc.: RD-5)		2

		POS-007		Frits van der Knaap [RP]		KM3NeT_DET_2019_001_GDIR		1		Page 06		Safety		Major		Should apart from marking, for safety critical elements also create a requirement for a user manual?		Clarify		2

		POS-008		Frits van der Knaap [RP]		KM3NeT_DET_2019_001_GDIR		1		Page 06		Transport		Major		Expected to have the GDI_240-250 also in this section.		Clarify		2

		POS-009		Silvano Buogo [RP]		KM3NeT_DET_2019_001		1		Page 06		Storage time		Major		Hydrophone ageing may occur during 5 years' storage		State tolerated loss of performance for hydrophones during storage. Consider checking at end of storage.		2

		POS-010		Silvano Buogo [RP]		KM3NeT_DET_2019_001		1		Page 06, 08		Measurement units		Major		Deprecated unit is used for pressure (bar)		Adopt SI unit (Pa or kPa) thoroughly		2

		POS-011		Frits van der Knaap [RP]		KM3NeT_DET_2019_001_GDIR		1		Page 07		sound & light flashes minimised		Major		Are values described in [RD-02] & [RD-03] and is KM3Net compliant ?		Clarify		2

		POS-012		Frits van der Knaap [RP]		KM3NeT_DET_2019_001_GDIR		1		Page 08		Txt missing in 5.2		Major		Txt is missing		Clarify		2

		POS-013		Frits van der Knaap [RP]		KM3NeT_DET_2019_001_GDIR		1		Page 08		max altitude		Major		What is the reason for this 1000 m req?		Clarify		2

		POS-014		Frits van der Knaap [RP]		KM3NeT_DET_2019_001_GDIR		1		Page 09		vibration spec		Major		It seems that these vibration levels are rather low. Are the normal transport loads not exceeding these levels.?		Investigate		2

		POS-015		Silvano Buogo [RP]		KM3NeT_DET_2019_001		1		Page 09		Requirement on salinity		Minor		15 years lifetime specified instead of 20.		Probably a typo: correct duration. Also, the meaning of 'withstand' might be clarified (e.g. either with no failure or no performance loss within a specified limit). Experience gained on long-time deployed assets might help.		2

		POS-016		Silvano Buogo [RP]		KM3NeT_DET_2019_001		1		Page 10		Requirement on sea current		Minor		Peak value should be enough.		Simplify requirement		2

		POS-017		Silvano Buogo [RP]		KM3NeT_CALIB_2019_002_STRS_positioning		V2		Page 05		Unused abbreviations		Minor		Most abbreviations listed in table are unused.		Only keep used abbreviations in table.		3

		POS-018		Frits van der Knaap [RP]		KM3NeT_Calib_2019_002		V2		Page 06		ref doc RDRD-3		Major		This ref document has been updated		Correct		3

		POS-019		Frits van der Knaap [RP]		KM3NeT_Calib_2019_002		V2		Page 08		angular res ps_sr2, see also SR6		Major		In which plane is this angle defined ?		Clarify		3

		POS-020		Frits van der Knaap [RP]		KM3NeT_Calib_2019_002		V2		Page 08		PS_OR1		Major		What are the operational req.s prior deployment ?		Clarify		3

		POS-021		Silvano Buogo [RP]		KM3NeT_CALIB_2019_002_STRS_positioning		V2		Page 08		Reference time		Minor		Unix Time and UTC treat leap seconds differently		Make sure leap seconds are handled properly (reference Doc.: GDI_030)		3

		POS-022		Silvano Buogo [RP]		KM3NeT_CALIB_2019_002_STRS_positioning		V2		Page 08		Absolute positioning accuracy		Major		A 2 m absolute accuracy for each DU base might be a challenge especially with USBL-aided deployment in ARCA		Consider relaxing this requirement if not expressely needed		3

		POS-023		Silvano Buogo [RP]		KM3NeT_CALIB_2019_002_STRS_positioning		V2		Page 09		[#SNDSP] Relative positioning accuracy		Major		A 20 cm accuracy for each DOM requires in principle 0.02 % accuracy (0.3 m/s) on sound velocity measurements, assuming 1 km slant range and negligible time errors. Such accuracy is currently not guaranteed using commercial time-of-flight velocimeters: a more realistic figure is 0.04 % (0.6 m/s). Moreover, sound velocity profiles and the effect of sea current flow need to be accounted for.		Required accuracy might be obtained more reliably using CTD data with very accurate depth sensors. Current flow is of same order of required accuracy, and should be measured both in magnitude and in direction (e.g. by ADCP) to correct for the effective sound velocity. Alternate means for measuring sound velocity directly and independently are encouraged, possibly implementing time-of-flight measurements between two known points (see related comment regarding Calibration Base)		3

		POS-024		Silvano Buogo [RP]		KM3NeT_CALIB_2019_002_STRS_positioning		V2		Page 09		Time frequency of positioning		Major		A 15 min rate between DOM position measurements might not be enough to track each position to within the required accuracy under strong currents.		Clarify how this time rate has been estimated - e.g. by analysing early results on DUs already deployed.		3

		POS-025		Silvano Buogo [RP]		KM3NeT_CALIB_2019_002_STRS_positioning		V2		Page 09		Sound velocity profile accuracy		Major		As said above, a 0.1 m/s accuracy on sound velocity is not currently achivable using time-of-flight velocimeters.		Same as item with title tag [#SNDSP]		3

		POS-026		Silvano Buogo [RP]		KM3NeT_CALIB_2019_002_STRS_positioning		V2		Page 09		Earth and Sea Science		Minor		EU regulation (MSFD) requires continuous noise to be monitored in 63 Hz and 125 Hz third-octave bands, while no instrument requirements seem to be included here to this aim.		Require that at least one hydrophone may acquire continuous noise in the frequency range starting from at least 50 Hz up - and possibly below that limit. Full bit depth (24-bit ADC) should be retained to maximize dynamic range, and hydrophone should be periodically calibrated.		3

		POS-027		Frits van der Knaap [RP]		KM3NeT_Calib_2019_002		V2		Page 10		PS_OR3		Major		I assume < 50 dB re 1 uPa^2/Hz? & dynamic range > 50 dB		Clarify		3

		POS-028		Frits van der Knaap [RP]		KM3NeT_Calib_2019_002		V2		Page 10		PS_OR4		Major		What are the allowable margins (f,SPL, omni		Clarify		3

		POS-029		Frits van der Knaap [RP]		KM3NeT_Calib_2019_002		V2		Page 10		PS_IR1-IR2		Major		Requirements only for the DAR? Where are the req. for the beacons?		Clarify		3

		POS-030		Frits van der Knaap [RP]		KM3NeT_Calib_2019_002		V2		Page 10		PS_IR1-IR2		Major		Is power loss due to interconnecting cables taken into account ?		Clarify		3

		POS-031		Silvano Buogo [RP]		KM3NeT_CALIB_2019_002_STRS_positioning		V2		Page 10		Operational requirements for receivers and beacons		Minor		Most requirements are expressed without acceptance limits.		Where possible, express requirements including a maximum variation in response: e.g. +- N dB or -N dB with respect to maximum response.		3

		POS-032		Tesei A., CMRE [RP]		KM3NeT_CALIB_2019_002_STRS_positioning		V2		-		Requirements		-		From where do all requirements come from?		Be explicit and clarify. Some values would need discussion (e.g., 50 dB dyn. Range for piezo Rx chain...)		3

		POS-033		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Entire document		Overview		Major		It seems that there is no overview in terms of visibility of synchronisation of sources and receivers in the overall system.		Clarify		4

		POS-034		Silvano Buogo [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Entire document		Measurement units		Major		Deprecated unit is used in several places for pressure (bar).		Adopt SI unit (Pa or kPa) thoroughly		4

		POS-035		Tesei A., CMRE [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Entire document		General		-		Based on the requirements on neutrino detection and tracking, Define the worst case geometry of Tx/Rx (2D for LBL and then 3D for DOMs). that will give indications on: min / max signal to detect, hence required ranges of Tx SL, Rx sensitivity, floor noise, SNR, etc., given predictions of TL and possible reverb (or shading from obstacles).		Clarify. Include in the TDR or summarize the main requirements there, based on other documents. This would help a lot the reader to understand what you are looking for.		4

		POS-036		Tesei A., CMRE [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Entire document		General		-		Requirements seem not everywhere consistent. Make sure to use correctly the terms resolution and accuracy		Make a general revision to fix inconsistencies. For ex., why do you claim that position accuracy you may get is 5 cm when the nominal one may be around 8 mm?		4

		POS-037		Tesei A., CMRE [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Entire document		General		-		How many Tx tripod can you use per DU? We only know that you would need >=5 for full 3D positioning.     This has implications on the needed Tx and Rx bandwidth, that can allow to distinguish among the necessary number of different broadband (namely 5 kHz, as defined in the TDR)  wafeforms. 		Clarify		4

		POS-038		Tesei A., CMRE [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Entire document		[#GENPOS] General positioning approach		-		All DOM positioning done independently, just with simple median filter in the end. Only as a result it is shown that the position estimates of DOMs belonging to the same DU seems consistent with the DU motion. This is fine and valuable, but…		... in fact all the DOMs along the same DU have very highly correlated positions (due to their line contraints, the mooring and the float - see the mechanical model). In order to exploit this, my suggestion is to make a positioning algorithm architecture where  the simultaneous estimation of all positions of the DOMs of a certain DU is got through  a tracker, that can include the time variable, and where all the state variables can be linked through the DU mechanical model. This is expected to improve yor positioning accuracy. A  possible approach can be based on EKF, particle filtering, etc., depending on the nature of your processes and their dynamic models (i.e., linear, linearized or highly not linear)   		4

		POS-039		Tesei A., CMRE [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Entire document		Genral: sound speed (1)		-		Constant ss everywhere in formulas		In case you have a single measurement, my suggestion is to make a linear dependance w depth. At these depth it is possible to derive a good estimate from one measurement at a certain depth and estrapolate to other depth (linear dependence with depth). Hoever it is crucial to ave a very accurate depth sensor where the CT (or V) measurements are taken.		4

		POS-040		Tesei A., CMRE [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Entire document		General: sound speed (2)		-		Plan of sound speed measurements		Make a realistic plan re. sound speed measurements, including current measurements (in 3D) in order to improve the accuracy of its estimation. This is a crucial value when range starts to be of the order of 1 km and your position accuracy requirements are ambitious. Brilliant the suggestion to make a small sound speed measurement field test w. a Tx/Rx and a good acoustic reflector at same depth, at known distance (2 way travel time cancels current effects)		4

		POS-041		Tesei A., CMRE [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Entire document		Full positioning		-		How do you intend to actually use the mechanical model?		See item with title tag  [#GENPOS]		4

		POS-042		Tesei A., CMRE [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning AND APS_status_Nantes_final		8.7		Entire document		Multilateration		-		Your positioning of each DOM is based only on ToF estimates. 		As a suggestion, please consider to cross-correlate the signals among the DU's reference hydrophones (base) and study thetime coherence of your channel at constant depth. If this is good, then you may consider to cross-correlate the signals between DOMs (adjacent, but also further away);  hence, see whether it is possible to do hyperbolic multilateration (based on Differences of ToF). Discuss the results based on the time coherence. You might need to consider the sound speed  changes with depth if the DOMS correlated are far away.		4

		POS-043		Silvano Buogo [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 04		WR (White Rabbit) abbreviation		Minor		Abbreviation is used only once, while the extended term is used more often.		Either use the abbreviation or the extended form consistently. Also note that this term is not familiar to everyone, so a brief description is welcomed.		4

		POS-044		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 07		Acoustic sensor in DOM		Major		KM3Net phase 1: in this first phase all DOM's will be equipped with acoustic receivers. Will this strategy change in future DOM's ?		Clarify		4

		POS-045		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 07		Applicability ARCA & ORCA		Major		In the document I do not see a dedicated analysis for ORCA & ARCA separately, how do manage the differences in geometry ?		Clarify		4

		POS-046		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 07		This information will be later…		Major		What is a mechanical shape model ?		Clarify		4

		POS-047		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 07		“all data to shore”		Major		How is the data stored if the on-shore PC's are not working?		Clarify		4

		POS-048		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 07		Both technologies have been successfully tested 		Major		What is the reference of these conclusions?		Clarify		4

		POS-049		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 07		to use standard audio libraries		Major		What is meant here more precise?		Clarify		4

		POS-050		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 07		are added as an indication		Major		So, the row called positioning is the only real required requirement ?		Clarify		4

		POS-051		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 08		calibration external hydrophone		Major		In what environment is it tested and how the reflections are dealt with ?		Clarify		4

		POS-052		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 08		calibration internal hydrophone		Major		Is there evidence that the frequency response inside a DOM is fulfilling the requirements?		Clarify		4

		POS-053		Tesei A., CMRE [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 08		Table 1		-		Why do you ask for a such low dyn range? Why don't you mention a requirement in Sensitivity and max input pressure? Noise compared to Sea State for any freq. range		Pleas revise the table and make it more complete. Some values would deserve a discussion. Please compare the equivalent input noise curve of a Rx chain to Sea State only fr f~> 1kHz, while to different level of ship traffic density (in deep water here) for lower frequency.		4

		POS-054		Silvano Buogo [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 08, Table 1		Tolerances on specifications		Minor		Requirements on frequency range and on 'beam' (=directivity) have no acceptance limits.		Express requirements including a (global) maximum variation in response: e.g. +- N dB or -N dB with respect to maximum response.		4

		POS-055		Jaime Ramis-Soriano [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Sect. 3.1		-		Minor		The required sensitivity of the acoustic receivers (piezos and hydrophones) should be stated 		To include the required values for piezo receivers and hydrophones, and the measured values in the tests		4

		POS-056		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 09		Deployment accuracy		Major		It is not clear why the position accuracy is 2 m (for both ORCA & ARCA) is needed?		Clarify		4

		POS-057		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 09		Deployment accuracy		Major		How is the position known, having these currents using the USBL/LBL, as it is understood as a position system above the water.		Clarify		4

		POS-058		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 09		Position accuracy		Major		The RAPS uses an auto-calibrating Long Baseline of hydrophones …Please explain how an accurate calibration is achieved?		Clarify		4

		POS-059		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 09		recovery		Major		You mean if a string breaks or drifts, you can find it back ?		Clarify		4

		POS-060		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 09		Applicability ARCA & ORCA		Major		Does a PBS exists for the positioning system?		Clarify		4

		POS-061		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 09		Applicability PBS		Major		Does a PBS exists for the positioning system?		Clarify		4

		POS-062		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 09		Time of Flight		Major		multi-lateration: it is not clear what the path is for this ToF?		Clarify		4

		POS-063		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 09		Frequency range		Major		In table 4.1 it is referred as 10 kHz-20 kHz and in this paragraph frequencies 20 kHz÷40 kHz, 		Clarify		4

		POS-064		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 09		SNR		Major		What SNR range is needed for sufficient accuracy and how much margin is present for the transducers used?		Clarify		4

		POS-065		Tesei A., CMRE [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 09		ToF accuracy		-		Claimed to be O(1 mu s). But in other docs it is said that the time synchronization is in the order of 1 ns.		Make consistent the various parts of the text mentioning simultaneous sampling. White Rabbit technology is mentioned only later on: it is clainmed to reach O(ns) precision. We do not have elements to verify this, but given the requirements coming from particle physics measurements, I believe it is pretty realistic		4

		POS-066		Tesei A., CMRE [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 09 and following		Sampling Frequency		-		How stable is it? Have you measured this?		Clarify		4

		POS-067		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 10		Accuracy on relative position		Major		Which parameters have been considered in this analysis?		Clarify		4

		POS-068		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 10		few tens of degrees…		Major		what is required?		Clarify		4

		POS-069		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 10		ToF measurements		Major		what distances has been considered in the estimations on position accuracy and what is the max & min value ?		Clarify		4

		POS-070		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 10		new APS upgrades		Major		what is meant with new her, already deployed or not ?		Clarify		4

		POS-071		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 10		Definition DAR		Major		Figure 1 shows 2 acoustic sensors with AES, is the combination called a DAR ?		Clarify		4

		POS-072		Silvano Buogo [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 10		LBL auto-calibration		Major		An expected accuracy of few cm on relative position of LBL elements laying on the seabed can only be achieved with very accurate sound velocity measurements. Neglecting time errors, 5 cm accuracy over 500 m requires 0.01 % accuracy on sound velocity (0.15 m/s): this is hard to achieve (see above comments).		Same as item with title tag [#SNDSP]		4

		POS-073		Silvano Buogo [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 10		Expected accuracy in DOM position		Major		A 10 cm accuracy of DOM position with respect to LBL elements requires a hardly achievable accuracy on sound velocity. Also, 1 microsecond time accuracy relates to an error of 1.5 mm in water, not 1 cm as stated. Finally, sea current should be mentioned as an additional error source (systematic, may be compensated if sea current is measured).		Same as item with title tag [#SNDSP]		4

		POS-074		Silvano Buogo [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 10, 13		Sampling frequency		Minor		An approximate sampling frequency is firstly declared without explanation for its uncommon value, then again reported with an approximate value.		Instead of an approximate value, the exact value might be stated along with its justification as a clock frequency decimation by 128.		4

		POS-075		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 11		Adjustable gain		Major		Is the gain controlled manually ?		Clarify		4

		POS-076		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 11		White rabbit		Major		As I have understood, the implementation of the white rabbit is not yet a fact and what is the consequence of the current system whitout the white rabbit ?		Clarify		4

		POS-077		Silvano Buogo [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 11		GPS time stamp		Minor		System time is declared to be Unix time, while GPS time stamps are declared here.		Clarify how Unix time, GPS time and UTC are managed together.		4

		POS-078		Tesei A., CMRE [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 11		SigmaDelta ADC		-		24 bit quantization		Be more precise, as we know that 24 bit quantization in a SigmaDelta DOES not mean 24 bit dyn. Range, rather 18-19 bits, meaning around 108 dB dynamic range		4

		POS-079		Tesei A., CMRE [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 11		Array of DOMs. Simoultaneous measurements		-		Claimed to be synchronized. To which accuracy? 		If again this distribution of clock and high accuracy synchro is available, then it would be useful to have the results of a quantitative analysis		4

		POS-080		Jaime Ramis-Soriano [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Sect. 4.2		-		Medium		You are willing to position the receivers with ~10 cm precision, but the precision on the position of autonomous beacons is ~2 m. How can you reach one order of precision better?		To explain clearly the technique to do so. If the precision of  ~10 cm is to be obtained only after 4 synchronised beacons are installed, to state this clearly		4

		POS-081		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 12		at a known distance		Major		how accurate distance should be known & what is allowed		Clarify		4

		POS-082		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 12		autonomous beacons		Major		what is the position accuracy missing the synchronisation ?		Clarify		4

		POS-083		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 12		autonomous beacons		Major		what is the impact of the pressure on the calibration an d on pos.accuracy?		Clarify		4

		POS-084		Silvano Buogo [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 12		Autonomous beacons		Major		Since autonomous beacons are not time synchronized with the system, evaluating relative distances using time-of-flight measurements may only be based on their estimated position, whose accuracy is one order of magnitude higher than the required positioning accuracy.		A reduced accuracy seems an intrinsic limitation of this method, which is supposed to mostly provide additional information during the deployment phase. It is reminded that errors on sound velocity and sea currents influence measurement of distance using autonomous beacons in the same way as with the fully implemented system.		4

		POS-085		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 13		power lbl beacons		Major		Has derating rules been applied on the board design & source ?		Clarify		4

		POS-086		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 13		power lbl beacons		Major		how much data can be kept if communication is lost between system & shore?		Clarify		4

		POS-087		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 13		Pressure knowledge		Major		What trade-off has been made to decide on pressure knowledge?		Clarify		4

		POS-088		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 13		Calculations		Major		Which parameters have been considered in this calculations?		Clarify		4

		POS-089		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 14		neutrino detection system?		Major		Assumption is that velocity of sound is the same for all  TOA?		Clarify		4

		POS-090		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 14		NAAPS		Major		Which assumptions on which parameters have been applied to get the 2 m estimated accuracy?		Clarify		4

		POS-091		Silvano Buogo [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 14		Multidisciplinary scince		Minor		The possibility of exploiting continuous recording of ship noise, albeit very interesting, is limited by the choice of bandwidth, as ship noise is mostly concentrated below the kHz range.		Always keep at least one hydrophone recording from very low frequencies (typically, from 50 Hz up or even less if possible).		4

		POS-092		Silvano Buogo [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 14		USBL terminology		Minor		The USBL hull-mounted component is usually referred to as transceiver, not transponder. The latter term is used for remote devices interrogated by - and responding to - the transceiver.		Use standard terms.		4

		POS-093		Tesei A., CMRE [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 16 and following		IXBlue devices		-		Incomplete or imprecise specs of IXBlue devices (RAMSES and INS). Rx sensitivity of RAMSES ?? Drift of the INS?		Need to revise		4

		POS-094		Silvano Buogo [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 16-21		RAMSES LBL		Major		The performance of RAMSES LBL heavily depends on ancillary sensors - motion sensor onboard the ship, sound velocity profilers. A submetric accuracy is only realistic if using very accurate sensors.		Please add requirements and/or qualification method for ancillary sensors to be used during deployment. These are usually ship dependent.		4

		POS-095		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 19		Deployment procedure		Major		Is there a trade off made to determine the optimal step by step sequence for optimal position knowledge?		Clarify		4

		POS-096		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 20		Deployment procedure		Major		Have movements (and associated time lags) between several parts during deployment been considered ?		Clarify		4

		POS-097		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 24		Digital piezo-electric sensor		Major		What is the low frequency cut-off?		Clarify		4

		POS-098		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		-		Piezo sensor		Major		The sensor is mounted on the glass bulb inside. How it been measured if there is a difference in piezo response when rotating the glass bulb. This is considered relevant for the postion accuracy of the DOM?		Clarify		4

		POS-099		Tesei A., CMRE [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 24 and following		Piezo characterization 1		-		Sensitivity curves free vs glued inside the DOM		Noted that they decided to give up as the characterization is too complicated. Discuss the decision and its implications		4

		POS-100		Tesei A., CMRE [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 24 and following		Piezo characterization 2		-		Beampattern when inside the DOM		Noted that they decided to give up as the characterization is too complicated. Discuss the decision and its implications		4

		POS-101		Jaime Ramis-Soriano [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Sect. 5.1		-		Major		The sensitivity of piezo-receivers is not clear. It is said in page 24 that by design is -160 dB, then there is a factor of 5 worsening, but giving (-145 dB) which is really impressive, but I imagine that you meant -175 dB, isn't it? Moreover, since it is a piezo glued in the sphere and the sensitivity could vary significantly in the glueing, with the directivity, etc. I think a more exhaustive study on this is needed, including some statistical tests as well  		To present the detailed information of the study, if done. If not to do such tests. It is clear that it works since you detect clearly the signals, but the lack of understanding of the behaviour of the piezo could be translated into uncertainties in the time of detection that affects the positioning		4

		POS-102		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 25		SNR-test		Major		Has the operational (as-built) system been tested on SNR throughout the system?		Clarify		4

		POS-103		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 25		SNR overview		Major		Is there an overview on the total SNR of the relative acoustic positioning system based on measured operational data. Worst case ambient, maximum power etc..		Clarify		4

		POS-104		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 26		PMT signals		Major		What strategy has been followed to allow disturbances from the PMT's ?		Clarify		4

		POS-105		Tesei A., CMRE [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 26		Piezo sensitivity loss with time		-		Estimate is 1 dB / 3 years		If this is a linear process, after 20 years ou may have a decay in performance that is not able to meet the requirements anymore. Please discuss and consider mitigations		4

		POS-106		Tesei A., CMRE [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 27 and all over		PSD function of noise		-		linear scale plot		It is suggested to make all plots consistent. Better use dB / sqrt(Hz). Often, when possible, it is also good to express  everything in Equivalent input noise re mu Pa, in order to compare with ambient noise (or to add that curve, too)		4

		POS-107		Tesei A., CMRE [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 28		Piezo tests in lab		-		Description of the tests and presentation of the results		The description is unclear and lacks of details (what is the Vpeak of the tone ? What is your goal in terms of SNR?...). Hard to understand the plots, in particular those coming from the GUI. Suggestion is to clarify and make more readable		4

		POS-108		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 29		PMT signals		Major		In the range from 16 kHz upwards spikes already seem to be present.		Provide system SNR figures		4

		POS-109		Tesei A., CMRE [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 29 and following		COLMAR Digital Hydr.		-		I guess the ADC is SigmaDelta, but it is not mentioned. No specs of the HP filter, when present. Frequency response in phase is missing. Where is the first resonance? The sensitivity curve is not so flat…The curve is better at lower freq. than between 20 and 40 kHz... Please include calibration results at high pressure		Please include more details and clarify		4

		POS-110		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 30		Failure propagation		Major		Is an failure propagating analysis performed of the overall position system?		Clarify		4

		POS-111		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 30		Previous experience		Major		Is there a complete qualification program planned for this ne hydrophone design?		Clarify		4

		POS-112		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 31		Power supply stability		Major		Is there a supply voltage stability specified and if yes what is the reference of this req?		Clarify		4

		POS-113		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 32		Filtered and unfiltered hydrophones		Major		Is the position accuracy impacted by the usage of unfiltered hydrophones ORCA and for the 8 in ARCA?		Clarify		4

		POS-114		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 32		Test and integration		Major		Is this info on the new or existing hydrophones of which some are deployed?		Clarify		4

		POS-115		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 33		Test and integration		Major		Are the hydrophones measured in an well defined acoustic environment and during this acceptance testing connected in a representative way?		Clarify		4

		POS-116		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 35		Acoustic beacon		Major		Has the impact of the axial directivity (instability due movement) been analysed ?		Clarify		4

		POS-117		Silvano Buogo [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 36		Terminology: amplitude		Minor		The term 'amplitude' is used for a transmitting characteristic, while SPL is the preferred standard term.		Adopt standard term as per ISO 18405:2017.		4

		POS-118		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 37		power supply xx Hz noise		Major		Has a audio verification been done on the installed chain on hum of the power supply system either caused by ground loops etc?)		Clarify		4

		POS-119		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 37		supply voltage		Major		how does a current limiter protect electronics from noise ?		Clarify		4

		POS-120		Jaime Ramis-Soriano [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Sect. 5.3.5		-		Minor		Looking at the calibration reports of acoustic beacons. It seems that the tests are done in a small tank. Under these circumstances, reflections in the walls could affect the measurements. Have this been checked?		Give more details of the calibration set-up of the acoustic beacon and check if there might be some reflections effect or  if this is neglegible		4

		POS-121		Tesei A., CMRE [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 40 Sect. 6.1		Quality feature of X-corr -based filters		-		With such fluctuations that the piezos can experience in their actual sensitivity due to position, shadowing, glueng, etc., the only Q value based on MF out pulse amplitude may not be such a comprehensive feature		In the proc and storage, if possible, Add as Quality factor the width (e.g. at -3dB) of the MF output compressed pulse: it is not so sensitive to signal amplitude, more to how the signal shape is close to the replica shape => less sensitive to piezo "sensitivity"		4

		POS-122		Jaime Ramis-Soriano [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Sect. 6.1		-		Medium		It is said "The uncertainty on the absolute value of csound causes the largest error in the distance measurement: csound must be known with relative accuracy of 0.04% to achieve ~20 cm accuracy at 500 m. However, this uncertainty leads to a systematic error over the whole water volume with little impact on relative positioning" This is true for the case of the complete system, redundant, symmetric, etc. However, since it will not be built in a short period, the time working with a partial system and with autonomous beacon might be different, and a careful evaluation of the systematics is needed		A study to evaluate the effect of the uncertainty in the sound speed on the relative acoustic positioning system, specially for the case of partial system. If done, please give more details		4

		POS-123		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 41		historical data will be used		Major		Is this a manual action ?		Clarify		4

		POS-124		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 41		different algorithms used		Major		Understood that it is to yet decided, but once deployed and implemented will there be left over 1 or more algorithm options? 		Clarify		4

		POS-125		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 41		sensitivity csound		Major		0.04% (20 cm -500m) needed and what is known of csound during active positioning processing ?		Clarify		4

		POS-126		Silvano Buogo [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 41		Accuracy and errors in LBL distance calculation formula		Major		The accuracy on sound velocity measurement for calculating LBL positioning can be within the stated 0.04 % (0.6 m/s), provided that very accurate CTD data are used. However, the resulting uncertainty acts as a global scaling factor for the entire geometry, which affects both absolute and relative positioning.		Clarify in what sense a systematic error on sound velocity may have limited impact on relative positioning. Also consider the effect of sea current which might still be non-negligible close to the seafloor.		4

		POS-127		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 42		time of surface reflection vs TOE		Major		Explain strategy a bit more in detail		Clarify		4

		POS-128		Silvano Buogo [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 42		Expected absolute error in LBL distance calculation		Minor		The assumption of about 5 microseconds accuracy on time yields about 7-8 mm error on distance, not 5 cm as stated.		Clarify how a 5 cm error estimate is obtained.		4

		POS-129		Tesei A., CMRE [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 42		LBL estimate		-		How often do you need to recalibrate the LBL?		Clarify		4

		POS-130		Silvano Buogo [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 43		Estimated accuracy of DOM positioning		Major		20 cm is given as an estimate with no information on the various sources of error.		A detailed uncertainty budget, including systematic errors and statistical uncertainties obtained from field data would help in obtaining a reliable result and in determining where to put greatest effort to minimize errors.		4

		POS-131		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 44		S/w configuration control		Major		How is version control of the s/w ensured?		Clarify		4

		POS-132		Jaime Ramis-Soriano [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Sect. 6.1.3		-		Medium		It is not clear how the ROV and the DU hydrophones are synchronised to obtain synchronised precise measurements of time of detection of signals, so being able to provide precise positions		This should be clarified in order to be able to apply the method proposed		4

		POS-133		Silvano Buogo [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 48		Operation with autonomous beacons and ROV		Major		Using an external signal generated by an ROV may be effective to increase positioning accuracy only if two conditions are met - see suggested solution.		Firstly, time concidence of signal generation by ROV should be within system time accuracy. Secondly, distance from ROV transmitter to DU base should be known with same accuracy as the required one. Therefore, ROV should be synchronized to within few microseconds, while the distance from ROV to DU base should be known to better than 0.1 %, that is better than 1 cm over 10 m (typical range). This might be a challenge.		4

		POS-134		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 50		Du line shape 		Major		Has the model been validated with measurements  and what kind of accuracy could be achieved?		Clarify		4

		POS-135		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 50		Du line shape 		Major		Has the model considered torsion on the DOM lines ?		Clarify		4

		POS-136		Jaime Ramis-Soriano [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Sect. 6.1.4		-		Minor		The reference for the document that contains the info of the mechanical constants is missing		To provide this info		4

		POS-137		Jaime Ramis-Soriano [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Sect. 6.1.4		-		Minor		The mechanical model assumes a static situation with a given sea current velocity. However, if the sea current velocity changes significantly, then a more dynamic situation is expected with a initial condition quite different from the 'static' one. Is the model good in this kind of situations. Moreover, the update of the sensors every few minutes is sufficient in this case?		To do a dedicated study and simulations for this kind of situations		4

		POS-138		Domenico Di Mauro [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Sect. 7.1		Compass calibration		Major		Table 9: Technical parameters related to the magnetometer section of the AHRS should be updated with those related to the current used chip. Particular attention must be paid to the resolution value which may be not sufficient to discriminate variations in one of the component (the Eastward component in particular, see next cell of suggested solution) of the Earth's magnetic field and, conseguently, the reliability of procedures used to determine the DOM's orientation via terrestrial magnetism. 		At the place where the full structure will be installed (tens of kilometers off-coast, in front of Capo Passero village) the 3D components of the Eart's magnetic field has about the following values: Horizontal component H=SQRT(X^2 + Y^2)=27600 nT or 0.276 Gauss which can be splitted into X component (Northward in geomagnetic convention) 27500 nT or 0.275 Gauss AND Y component (positive if Eastward) +1700 nT or 0.017 Gauss; Z component (positive if downward) +35500 nT or 0.355 Gauss while the full scalar intensity is about 44900 nT or 0.45 Gauss. Please note that the community of geomagnetists adopts the nT (nanoTesla) unit (1 Gauss = 10^5 nT =100 µT). Magnetic declination at the place of deposition is +3.46° (Eastward) while Inclination is +52.12° (Downward). The type of mems chip shoud be suited to well sense such values, and accurately check if industrial items are consistent with the value range and sensitivities required. 		4

		POS-139		Domenico Di Mauro [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Sect. 7.1 and 7.2		Compass calibration		Major		Calibrating a compass: each item (naked CLB calibration, with magnetometer chip) must be checked on a suitable calibration worktable and room, with no ferromagnetic objects of any kind. Generally, calibrating a sensor implies a series of procedure in a place/building devoted to geomagnetic measurements (Geomagnetic Observatories), a "clean" (from a magnetic point of view) area where main directions (declination, inclination) and values of the terrestrial magnetic field are well known for making a direct comparison making the needed adjustments of the sensor under calibration. Then, the board should be checked again when integrated in the whole sphere as in the final configuration (before the installation), because the DOM contains other parts and electronics which may introduce an additional (algebric) unwanted magnetic signature, sensed by the magnetometer. A false value due to uncalibrated board and DOM as a whole may result as a wrong orientation, which may propagate to the entire column of sensors if affected by the same inaccuracy.		Apart the calibration procedure as recommended in the previous cell, in order to mitigate any possible interference between the magnetometer board and the rest of the internal parts, the board with the magnetic sensor must be placed at the farest distance from the other "noisy" parts, in the assemblage of each sphere. To maximize the effect of an efficient and rapid procedure of calibration reaching the individual azimuth accuracy of 3.5° or better, the identification of a suitable "clean" area (better if far from Catania because the town lays over volcanic layered terrain, highly magnetic), a place where previous local characterization of the 3D values of the Earth's magnetic field has been done in advance.  In such area, far from anthropogenic noise (no urban or industrial area), an amagnetic worktable, possibly sheltered inside an amagnetic housing, with well defined azimuth mark of magnetic north should be mounted for the purpose of a quick, simple, reliable and rapid calibration of each DOM, as a result of a direct comparison. 
Such procedure is normally achieved to calibrate platforms at the airports, where helicopters or small aircrafts can set and calibrate (or re-calibrate) on-board compasses, parked over such platforms where (magnetically) calibrated azimuth marks are previously put in place.
Alternatively, a testing work-table within a small working volume of space where a synthetic field can be generated by suitable coils, with known geometry and values, yet assuming that even such solution is carried out in a "clean" ambient.		4

		POS-140		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 61		current meters		Major		is the current meter information used in the positioning system to obtain better accuracies?		Clarify		4

		POS-141		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 61		current		Major		Has Doppler effect of current been analysed?		Clarify		4

		POS-142		Silvano Buogo [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 62		Direct sound velocity measurement		Major		Accuracy of currently available velocimeters appears from recent studies to be closer to about 0.5 m/s than to the 0.02 m/s stated here. The two available reference equations (Chen-Millero and Del Grosso) do not reach such a high accuracy with 2-3 km depth.		Not to take manufacturers' declared figures blindly.		4

		POS-143		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 63		risk mitigation		Major		5 beacons &hydrophones p10 states 4?		please explain		4

		POS-144		Tesei A., CMRE [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 63		Position output variables		-		why the state vector consists of xyz,phi,theta? 		If the two angles are intended to provide the sphere orientation, for ex. re. a NED local tangent plane, then 3 angles should be used. Clarify.		4

		POS-145		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 64		error table		Major		Good to list the errors. It would help if an overall error budget can be derived from this by summing (quadratic or linear or other) leading to a worst case position uncertainty.		please provide overall error budget and since geometries & configurations are different separate the budget calculations for ARCA & ORCA.		4

		POS-146		Silvano Buogo [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 64		Error on sound velocity		Major		A 0.001 m/s estimated error on sound velocity is unrealistic. Such figure could be assigned to precision more appropriately.		A 0.5 m/s error (accuracy) is realistic under present conditions with depth of 2-3 km.		4

		POS-147		Frits van der Knaap [RP]		KM3NeT_CALIB_2016_010_TDR_Positioning		8.7		Page 65		environmental impact		Major		what legal rules do apply for ORCA & Orca on the sound levels & impact on sea life?		Clarify		4

		POS-148		Silvano Buogo [RP]		KM3NeT_CALIB_2019_003_CM_Positioning		Issue 1 Rev. 1		CM sheet, Req ID = PS_OR1		Operational phases - Control		Minor		Req ID PS_OR1 is duplicated (first two rows in Operational Requirements).		Renumber Req IDs.		5

		POS-149		Silvano Buogo [RP]		KM3NeT_CALIB_2019_003_CM_Positioning		Issue 1 Rev. 1		CM sheet, Req ID = PS_OR1-4-5, PS_ER5		Various requirements		Major		Requirement conformity appears not to be checked against a given measurable objective.		Introduce some objective and measurable threshold or target - e.g. failure rate, max. allowed % of offline time, minimum time before fail, or the like.		5

		POS-150		Silvano Buogo [RP]		KM3NeT_CALIB_2019_003_CM_Positioning		Issue 1 Rev. 1		CM sheet, Req ID = PS_OR2, PS_OR3		Acoustic receivers and beacons		Major		Some acceptance limits are missing, which are usually found in a similar context.		Set a -N dB limit for bandwidth and directivity. Other figures (SPL, noise, dynamic) do not need it.		5

		POS-151		Silvano Buogo [RP]		KM3NeT_CALIB_2019_003_CM_Positioning		Issue 1 Rev. 1		CM sheet, Req ID = PS_OR7		Environmental protection		Minor		An impact on the marine ecosystem might be hypothesized regarding the introduction of e.m. energy and, to a minor extent, of sound (Descriptor 11 in the Marine Strategy Framework Directive).		Even if the effects of e.m. energy on marine fauna are still largely unknown, an attempt is encouraged to describe it - at least, comparing e.m. emission to that of power cables laid on the seafloor. Sound emission is easier to evaluate and to rule out as a possible threat.		5

		POS-152		Silvano Buogo [RP]		KM3NeT_CALIB_2019_003_CM_Positioning		Issue 1 Rev. 1		CM sheet, Req ID = PS_SR3		Relative positioning accuracy		Major		As said for the TDR, a 20 cm accuracy requires similar relative accuracy for sound velocity, which is challenging.		Follow suggestions given above for the TDR		5

		POS-153		Silvano Buogo [RP]		KM3NeT_CALIB_2019_003_CM_Positioning		Issue 1 Rev. 1		CM sheet, Req ID = PS_SR7		Sound velocity profile accuracy		Major		As said for the TDR, a realistic accuracy for sound velocimeters is several times greater than the value specified here.		Follow suggestions given above for the TDR, specifically by integrating calculations made on CTD data with very accurate depth measurement.		5

		POS-154		Frits van der Knaap [RP]		KM3NeT_Calib_2019_003_CM_positioning		Issue 1 Rev. 1		Page 01		PS_SR7-PS_OR1, PS_OR4-7		Major		Some compliant status are missing & double PS_Or1 (it seems all forward numbers +1)		Clarify & correct		5

		POS-155		Frits van der Knaap [RP]		KM3NeT_Calib_2019_003_CM_positioning		Issue 1 Rev. 1		Page 01		PS_IR3…		Major		Should EMC not be verified by test for DM phase?		Clarify		5

		POS-156		Frits van der Knaap [RP]		KM3NeT_DET_2014_003		3		Page 01		Title confusing		Major		plan vs report		correct		6

		POS-157		Silvano Buogo [RP]		KM3NeT_DET_2014_003_RiskManagementPlan		3		Page 09-10		Experiment life(time)		Minor		10 years are declared instead of 20.		Correct and/or, if it does matter, clarify.		6

		POS-158		Tesei A., CMRE [RP]		KM3NeT_DET_2014_003_RiskManagementPlan		3		Entire document		Plan vs execution		-		Description of the plan looks reasonable		Highly reccomended to follow / discuss the risk assessment along execution		6

		POS-159		Frits van der Knaap [RP]		KM3NeT_RiskRegister_20190729		29/07/2019		Page 01		Frequency of update		Major		Version seem to be 3 months old, how often is the risk register updated		Clarify		7

		POS-160		Frits van der Knaap [RP]		KM3NeT_RiskRegister_20190729		29/07/2019		Page 01		Mitigations		Major		Looking at the mitigations, it is not clear if the risks are mainly analysed against the pre-deployment(exception 62) Criticality becomes higher once deployed.		Clarify		7

		POS-161		Frits van der Knaap [RP]		KM3NeT_RiskRegister_20190729		29/07/2019		Page 01		Risk status		Major		Is it planned to have closed these actions prior to deployment (assumed these risks are restricted for positioning system)		Clarify		7

		POS-162		Silvano Buogo [RP]		KM3NeT_RiskRegister_2090729_filtered		7/29/19		Risk register sheet		Root causes		Minor		Causes shown might not always be the root causes. Missing time and deadlines, as well as info on repeated occurrence (impacting on likelyhood).		Identifying root causes, albeit more complex and time consuming, might help to remove the original problems. This requires examining the full record of evidences since project start, trying to correlate events which might share the same root cause (e.g. a bad supplier, or management and economic constraints).		7

		POS-163		Frits van der Knaap [RP]		APS_status_Nantes_final		6/12/19		Figure 11		time lag between emitters		Major		frequency between 3 emitters similar, time seems shifted, is this understood?		Clarify		9

		POS-164		Frits van der Knaap [RP]		APS_status_Nantes_final		6/12/19		Figure 13		correlation		Major		what is the averaging time, behaviour in correspondence with model?		Clarify		9

		POS-165		Frits van der Knaap [RP]		APS_status_Nantes_final		6/12/19		Figure p10		model correlation		Major		Does this corresponds to a model?		Clarify		9

		POS-166		Frits van der Knaap [RP]		APS_status_Nantes_final		6/12/19		Figures p8-p9		resolution		Major		resolution of scale does not allow verification of pos.accuracy (> 20 cm !)		Clarify		9

		POS-167		Frits van der Knaap [RP]		APS_status_Nantes_final		6/12/19		Page 02		bug fixed		Major		was this s/w related?		Clarify		9

		POS-168		Tesei A., CMRE [RP]		APS_status_Nantes_final		6/12/19		Processing Chain		Smoothing the xy positions		-		Application of a median filter 		Try to analyze the pdf of the variables. It may be that it is not Chi-Squared. There are studies to which value pick instead of the median, depending on the probability distribution (see CFAR filters for normalization)		9

		POS-169		Silvano Buogo [RP]		APS_status_Nantes_final		6/12/19		Slides 5, 7		Coordinates		Minor		DU base coordinates shown on ROV video have different offsets from nominal ones, with respect to those obtained by residual minimization. Depth is also different by >20 m.		Clarify - probable causes: ROV not correctly in place, inaccurate USBL used for ROV positioning. Reaching the required 2 m accuracy seems however problematic.		9

		POS-170		Tesei A., CMRE [RP]		APS_status_Nantes_final		6/12/19		-		Discussion of results		-		Qualitative cmp between acoustic estimate and yaw measurements.		Try to make quantitative correlations. It may be a good way to  verify the correctness of your SP chain software, and, eventually achieve Data Quality Check		9

		POS-171		Tesei A., CMRE [RP]		APS_status_Nantes_final		6/12/19		-		Multilateration		-				Did you compute the Cramer-Rao Bound of your spherical multilateration algo, given your working conditions? It can be a useful exercise.		9

		POS-172		Silvano Buogo [RP]		KM3NeT_CALIB_2019_006_Study_EM_Susceptability_Piezo_in_DOM		Rev. 5		Entire document		New acronym for piezo		Minor		An acronym for 'piezo in DOM' would provide better readability and easier referencing through entire documentation.		Create one, e.g. DPS (Digital Piezo Sensor) or PAS (Piezoelectric acoustic sensor).		10

		POS-173		Tesei A., CMRE [RP]		KM3NeT_CALIB_2019_006_Study_EM_Susceptability_Piezo_in_DOM		Rev. 5		Entire document		Conclusions		-		Usable Bandwidth 		Need to be below 30 or 35 kHz. Outline the result		10

		POS-174		Tesei A., CMRE [RP]		KM3NeT_CALIB_2019_006_Study_EM_Susceptability_Piezo_in_DOM		Rev. 5		Entire document		General description		-		Lack of info in the description of the tests		Please add details: E.g., Where were the tests conducted? Under which conditions? What about the sound emitter?		10

		POS-175		Silvano Buogo [RP]		KM3NeT_CALIB_2019_006_Study_EM_Susceptability_Piezo_in_DOM		Rev. 5		Page 05		Sound pressure level		Minor		No indication is given on the sound pressure level used during tests.		A calibrated microphone or sound level meter placed close to the sensor (outside the DOM) would give useful info regarding acquired signal/noise ratio.		10

		POS-176		Tesei A., CMRE [RP]		KM3NeT_CALIB_2019_006_Study_EM_Susceptability_Piezo_in_DOM		Rev. 5		Page 06		Test procedure		-		PSDf vs FFT		PSD is enough. But say with which method you obtain it (maybe I missed it)		10

		POS-177		Tesei A., CMRE [RP]		KM3NeT_CALIB_2019_006_Study_EM_Susceptability_Piezo_in_DOM		Rev. 5		Page 06		Levels		-		What is -76 dB?		It should be possible to compare with the Noise floor. Please clarify		10

		POS-178		Frits van der Knaap [RP]		KM3NeT_QUAL_2018_003		3		Entire document		qual results		Major		Is there a qualification test report available as well ?		Clarify		11

		POS-179		Frits van der Knaap [RP]		KM3NeT_QUAL_2018_003		3		Entire document		missing introduction		Major		No txt for introduction. It might help to add more precise the pos. System and show which parts are tested.		Please add info		11

		POS-180		Frits van der Knaap [RP]		KM3NeT_QUAL_2018_003		3		Entire document		operational performance		Major		The functionality of the hydrophones has not been tested after the qualification ?		Clarify		11

		POS-181		Frits van der Knaap [RP]		KM3NeT_QUAL_2018_003		3		Entire document		operational representative		Major		The functionality of the hydrophones has not been tested fully representative, how is ensured that no disturbance of spurious signals from other KM3Net  elements occur?		Clarify		11

		POS-182		Silvano Buogo [RP]		KM3NeT_QUAL_2018_003_Test_Procedure_Hydrophone		3		Entire document		Sensitivity tests		Major		Tests described do not deal with sensitivity. No functional tests are foreseen afterwards.		Plan sensitivity tests or calibrations prior to and after the described stress tests, to identify changes in sensitivity which may impact on system performance.		11

		POS-183		Silvano Buogo [RP]		KM3NeT_QUAL_2018_003_Test_Procedure_Hydrophone		3		Page 01		Revision date		Minor		Only issue date of first draft is present.		Add present revision issue date.		11

		POS-184		Frits van der Knaap [RP]		Presentation		-		-		Compass data failure		Major		Is the root cause known ?		Clarify		0

		POS-185		Frits van der Knaap [RP]		Presentation		-		-		Compass recovery		Major		What will be the future activiy to recover the DOM's with bad firmware?		Clarify		0

		POS-186		Tesei A., CMRE [RP]		Quality		-		All documents		Redundancy		-		Redundancy Plan (1)		Generally good in the short term, a priori. High concern on the high rate of failure of sensors. Hopefully given by the initial deployment of sensors that were in a premature phase of development. Please discuss! 		0

		POS-187		Tesei A., CMRE [RP]		Quality		-		All documents		Redundancy		-		Redundancy Plan (2)		On the basis of current knowledge and history of the system from the beginning to now, one suggestion may be to make a prediction of the future trend of sensor failures and sensor performance decay (see piezo sensitivity, but to extend to other devices), in order to evaluate an expected, reasonable time of life of the system		0

		POS-188		Tesei A., CMRE [RP]		Entire Datapackage		-		All documents		System design		-		Design choice		From the analysis it seems that the system selected could be used for acoustic positioning. However the choice to use cheap piezo sensors inside spheres full of electronic devices (with high power supply) evidently significantly limits the performance. Just an example: limited usable band => limited number of waveforms => less Tx devices usable. This may impact the positioning precision vs a theoretical, ideal model.		0
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