~ Artemis MKV

o Q_ene"'rs,al ‘syStem‘descrip.tion
“ Artemis control software (HMI)
' Technical equipment description SN




Brief system description

North

it
A

Range bearing position system consists of two units
fix/ beacon at fixed point. Mobile at vessel

Continuous wave (CW) is used for locking, tracking, distance
and azimuth measurement.

Mobile measure distance
Fix measure azimuth
Measurements used for absolute position or relative position
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Setup a unit

Configuration: Mobile or Fix

Frequency pair 0,1,2 or 3

Address code 0-63 (do not use 62)
Bearing allignment (mobile) Bow of vessel=0

Azimuth allignment (Fix) True north=0 or bow
vessel=0

Scan sector



Operate the system

Free line of sight?

Correct mode selected : Mk4 (artemis mk4)?
Correct frequency pair selected? (fix=mob)
Correct address code selected? (fix=mob)
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Specification

Frequency band : 9.2 - 9.3GHz
Selectable frequency pairs as used by MK4

Distance measurement 10-5000m
1 m standard deviation
0.1m resolution

Azimuth measurement 0-360 degrees
0.02 degree standard deviation
0.01 degree resolution

Supply voltage 230 VAC, 50/60Hz (optional 24VDC)
Station compatible with MKIV (NOT MKIII'!)
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« Unit controlled by software.

(easy to add new features)

- Datal/O
Ethernet or RS422
MKIV data formats
* Options
-Heating antenna
-Explosion proof



Advantages of the MK5

Software controlled. (changes could easily added)

Better lock-in principle. (no expensive and sensitive
gearbox)

MK4 components difficult to deliver (mixer, gunn)
UTP communication
RS422 communication



Fix - Mob configuration

« Azimuth, bearing and heading
. heading=180-rel bearing + azm
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Beacon-Mob configuration

Bearing and heading
Azm = Rel bearing+heading-180



Installations




Main functions

Locking and tracking
Distance measurement
Azimuth measurement
Communication



Locking &Tracking principle

Locking : finding signals counter antenna
Tracking : following signals counter antenna

Based on'design of antenna:
SUM port

energy divided equally and in phase between 2 slotted waveguide parts

Dif port

Difference pattern: zero signal in broadside differing 180 deg. in phase

Phase detector creates error voltage (amplitude and
polarity depends of incoming wave front)

Error voltage control motor which drives antenna.
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Sum Diff pattern

N ZLUM PATTERMN

P CIF PATTERN




Error correction voltage

Drives motor
Amplitude proportional of deviation incoming wave front

Polarity depend of direction incoming wave front (max 3
degrees)
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Phase shifter adjustment

Could be needed by scanner replacement
In lock: SUM max, diff min and phase diff 90 degrees
Engineer note. (Measurement at AUP)

2 degrees out of lock: phase difference sum/diff O degree or 180
degrees. (measured-at AUP) and servo voltage high value.

If phase shifter miss-adjusted ; Distance instable, poor signal
level, poor or no lock. Could be frequency sensitive



Distance measurement principle

- Same as MK4

- _Time measurement between transmit and receive pulse
=S=(VxT)\2

- ‘Radar interference : filter
- Future 'separate Mk5 method
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Time Interval measurement

Time Interval Pulse (TIP) N .
| i |
| | | distance clock 60MHz (18 &
! L AG! :
] N elocks o L
O L l
] |1 1525
Telocks
Vo, | | charge | chischarge = lcharge f 512
i
I L
L AT 1. AT#512
I !
Time Interval Pulse =N -1.5 + D/ 512 clocks E_ D clocks 60MHz (16.608)

B

» 1 clock pulse = distance 4.9m

« Charge time cap=1.5 clock pulse + dC=dT
» Discharge time=512XdT ->clock count D

« Total clock count=N-1.5-(D/512)
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Azimuth & Bearing measurement

scanner

shaft encoder

ALIP

AZMY

kA B%anng

encoder
reading

offset

* Azimuth — Fix.
« Bearing - Mobile

» /A 17 bits gray code optical encoder (accuracy 0.001 degrees) coupled
to antenna shatft

» Serial message inputted to antenna unit processor board (AUP)
# -~ AUP add offset for alignment.
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Exercise 1

 Remove and place back shaft encoder.

 Align scanner to 180°
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Communication

* Ethernet communication (100m max) —> Select
Advanced protocol

* RS422 communication—> Select RS422/232
protocol and com port of computer. (A RS422-232
converter must be used)




Startup Communications Minimize Simulator About
Metwork Status Serial Ports
Tx Rx

HeartBeat Connection [ I Com Port 1 3]
Automatic Retry [ ] Com Part 2 E
TCPAP Status [ ] Com Port 3 B3]

Com Port 4 E

Data

Contral Panel Hetwork
Mo Panels Conhected 1

Control Panel Data Tx

D ata in: [Local Artemnis)

Control Fanel List
CLIDO0T-LAPTOPALRICK,

Data in: [Femate Artemis)

CCR_tamb_M_5 1

CCR_taup M_S 24
CCR_tmwf M_5 23
CCR_trdm_M_5 34
CCR_tsc1_M_5 20

Drata out: [Local Artemis]

Drata out: [Remate Arterniz]

SCR_tamb_M_S
SCR_taup M_5S
SCR_tmwt M_S
SCR_trdm_M_S
SCR_tsc1_M_S

Open CP Connections: 1

SSB Update rate 10 a sec.

Network program
Control panel program

Artemis Control Panel - Fix Station - MK5 Mode

Operate
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Dption Antenna Bearing

Signal

| Lewvel

-10 dBm
-15
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Service Counter Station Infarmation

Mobile

Monitoring Status Info

Station info

Colors Current status :

Unit Configuration :
Azimuth Quality Figure :
Distance Quality Figure -

Operating Mode :

0o

Fix
0.00
0.00

Operate
- Unlocked

Connected to: LAPTOPALRICE 192.168.44 201

Artemis Mkb Status :

Information Window :

Azimuth 0.00 [Degr]
Heading *7 [Degr]
Distance #9 [Mitr]

Signal -83 [dBm]

AUP Network
Panel Network

v
v

Panel Network m
<>

Message Window :
($14:06.15 Panel Network Up




Installing the HMI

TCP/IP address 192.168.044.201

“.” as decimal separator (language setting)
Change screen resolution to fill screen
C:\artemismk5

2 shortcuts on desktop (network and control panel)



Network

«  Communication with Antenna unit

 RS422 or advanced protocol

Artemis MK5 Simulator
Skartup

Communications el a.=
Use Advanced Mebwork,

Senal [ AL

Cammunication Setup

Ethernet communication:

Artemis MK5 Simulator

RS422/RS232 communication

—Netwaork Statu

Startup  Communicakions  Minimize  Simulator  About

HeartBeat Connection [ N
Automnatic Fetry | |
TCP/P Status | |

Control Panel Metwork [N
Mo.Panels Connected 0

Control Parel Data T2 [

—Senal Port:
Tx Rx

ComFort 1 [3¢] W e
ComPort2 3] MM HEEE
Corn Part 3 .. hone
Cormn Port 4 Ell hone

Data:

~Contral Parnel List————————

Data in: [Local Artemiz]

Data in: [Remote Atemis]

CCR_sty 51
CCR_twrl_5 0
CCR_tum 50
CCR_twon_5 1
CCR_t«fr_S 9200

Data out: [Local Artemiz)

Data out: [Remote Artemiz]

SCR_sthy S
SCR_turl 5
SCR_tur_5
SCR_twan 5
SCR_tefr_5

—Netwaork Statu

Startup  Communications  Minimize  Simulator  About

Serial Data T= Rx
Statuz HE

Contral Panel Network [N
Mo.Panels Connected 0

Control Parel Data Tx [

—Senal Port:
Tx Rx

ComPort1 7] I
ComPort2 3| WM SRR
Corn Port 3 E.. hone
Corm Port 4 Ell hone

Data:

~LControl Panel List——————————

Data in: [Local Artemis]

Data in: [Remate Artemis]

CCR_monl_kM_51

CCR_mon2_M_51
CCR_prws_b_51
CCR_p12_M_ SN
CCR_p2 5 M_ 52

Data out: [Local Artemiz)

Data out: [Femote drtemiz)

SCR_monl_M_5
SCR_mon2_M_5
SCR_prws M_5
SCR_p12_M_S

SCR_p2 5 M_S




Control panel

* Operate page

Artemis Control Panel - Mobile Station

Dperating Modes Signal Level Antemis Mkb Status :
Information Window :
Azimuth A7 [Degr]
Heading *7 [Degr]
@ Distance 97 [Mitr]
Signal -83 [dBm]

AUP Network \/
Panel Network \/

Antenna Bearing

0.00

r Counter Station Information T Station info

Monitoring Status Info TMuhiIe TFix TSuﬂwﬁre | Panel Network m

Message Window : @

Service

— (CIEn: G105 & (916:22.15 Panel Network Up
Unit Configuration : Mobile
Azimuth Quality Figure : 0.00
Distance Quality Figure : 0.00
Operating Mode : Operate
- Unlocked i

Conmected to: ETM-LT-0008 192.168.44.201




Setup

rtemis Contral Pane|

- o —

Artemis Control Panel - Mobile Station

Mobhile Station

0 ing Modes Network / User Settings Communications Colors Artemis Mk5 Status - 0 Modes Network / User Settings Communications Colors Mk5 Status
Station | Basic | Advanced | Counter Stalin Staion | Basic | Advanced | Counter Station
Selected Station Code: 000 [ Apply Station Mode | Apply
@ - Information Window : @ :i mii - Information Window :
Sitation Code | Station Mame [~ = + Frequency Pair Address Code = *
100 #lba Azimuth ? [chr] 0 9230F -9200M loed [ T Azimuth ? [chr]
o alikE R 1 9270F -9300M R
e 2232:3’3 Heading *7 [Degr] 2 G00F - 9230 M IOTE Heading *9 [Degr]
104 Balder 5 3 9300F-9270M MKE 0. 933 .
@ 105 Barf Distance #9 [Mtr] @ Distance #9 [Mtr]
105 Captan Aetual fr. 92000 [MHz2] *
Selup
107 D = .
108 Dot 4 Daunilss Signal -83 [dBm] @ LeftGoanLint [ T (Dl Setcun bigsslei Signal -83 [dBm]
103 Fife:
110 Gryphon Antenna Bearing Fight Sean Limit ’_1 [Degrl  Setour bear as right Antenna Bearing
11 Hybernia OLS Morth DOption
12 Hybemia OLS South < 0.00 > @ Left PhysicalLirt [ 0 [Degrl  Seanfrea (| 4 0.00
113 Jotun - *
1 Kittinake 1 Right Physical Limit| 0 [Dear]  Physical Scan Area
115 Kittiwake 2 T ’7 -
it ke Panel Network m Panel Network m
118 Mavion Europa 1 SHILOD
— ns Navion Europa 2 At Message Window : @ I~ Message Window : @
olors olors
@ Selected Station;  aining2 #916:27.14 Setup Activated @ €916:27 14 Setup Activated
Py . {$16:22.15 Panel Network Up {$/16:22 15 Panel Network Up
@ Frequency Pair: 0 @
Buoy Type: FsU
Connected to: ETM-LT-0008 192.168.44.201 Connected to: RTM-LT-0008 19216844 201
¥
Artemis Control Panel - Mobile Station Artemis Control Panel - Mobile Station
Modes Metwork ¢ User Settings Communications Colors Artemis Mkb Status - Station Basic Advanced Counter Station MK5 Status :

Staion | Basic | Advanced | Counter Station @ Network / Lser Setlings Communical
Station Type T Power Mode - N N Com Part m - N N
" Fix " Mormal - Information Window : - Information Window :
& Mokile  Reducsd ) )
 Beacon & Automatic . £9 1) E:“f;;te aa': i':s fj”: i": £9 1)
ks g i T
™ Enable Gyro Compersalion Azimuth ! [Degr] 2400 @ Bits 2 Azimuth ! [Degr]
I” Enable Remote Configuration [On = MK/ Off = MK5) Heading ¥ ? [Degr] = 4800 = Heading ¥ ? [Degr]
[ Enabls Auto Recover £ 3600
W~ ¥ R + " Even . +
imuth added by Mobie Distance 7 [Mtr] @ (e * Dud Distance 7 [Mtr]
0400 & Mo
Enter Azimuth 0.000 Set Sotup r
. 57500 .
Slgnal ‘83 [dBm] 115200 ({: f,‘paie Slgnal —83 [dBm]
Reference Adimuth/Bearing ) & )
Antenna Bearing Antenna Bearing
Enber Azimuth 0,000 et Option In
0.00 e 0.00
faimuth/B earing Setpoint - @ None E *
Setpoint [o0d” Tumn Service
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onitor
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; olors
BBk ik 16:27.14 Setup Activated Intesval 16:27.14 Setup Activated
- Normal Mode (916:22.15 Panel Network Up @ ; ;SEE (916:22.15 Panel Network Up
so0
| Open Logp @ " 4sec
& Contiruss
| Clase Laop
| Simulation

M_LT-0008 192.168.44 201

o
x
]
-9
o
&

onnected to: ETM-LT-0008 192.168.44 201




Adjustments/settings

» Passwords “setup” or “Release”
 Current settings: <monitor> <service>
« Adjustments: <monitor> <calibration>



Artemis Control Panel - Mobile Station

Monitor Page

Operating Modes

Service Page

Calibration Page

Voltages:
-12Valk Supply:
5ol Supply:
Operate 412Vl Supply:
+5 W alt Supply:
+2.5Valt Supply:
+3.3%alt Supply:

Setup

Option Temperatures:
@ AUP  Temp:
MWF  Temp:
Service
Colors
@ Dther:
Tuning:
@ Azer voltage
@ Updating: /

23
.0

1.8
5.0
2.4
33

245
231

250

[vol]
Pol]

Pvol]
Pvol]
[vol]
Pvol]

[Celciug]

[Celciug]

[kHz]
[vol]

Artemis Mkb Status :

Information Window -

Azimuth *7 [Degr]
Heading *7 [Degr]
Distance %9 [Mitr]

Signal -83 [dBm]

< 0.00 ’

Panel Network m
o

Message Window :

916:37.29 Monitoring Activated
§)16:37.29 Setup Deactivated
16:27.14 Setup Activated
(916:22.15 Panel Network Up

Conmected to: ETM-LT-0008 192.16%.44.201
-

onitor

Artemis Control Panel - Mobile Station

Monitor Page

[=]
x
)
=%
)
@

Service Page

Calibration Page

[ Edit Mode

Fix delay course [fdll]
Cperate . .
Fix delay fine [fdls]

Mobile dist. cal. [mobc]

Serva laop gain [slan)

Setup Servo do affset [azea]
Servo palarity (azep)

AGC sumddif [sde_)

Dption
|IPA gain (ipag]

Service

0

Colors

000

147 Ins] zend
243 [ps] send

000 [Mt] send
1 send

’—23 zend

,71 zehd

[ 1 send
600 [B]  send |

Reset Master Pasgword

Conmected to: ETM-LT-0008 192.16%.44.201

Artemis Mkb Status :

Information Window -

Azimuth *7 [Degr]
Heading *7 [Degr]
Distance %9 [Mitr]

Signal -83 [dBm]

< 0.00 ’

Panel Network m
o

Message Window :

916:37.29 Monitoring Activated
§)16:37.29 Setup Deactivated
16:27.14 Setup Activated
(916:22.15 Panel Network Up




Set up a FIx

Alignment to reference point
Setup scan sector

Auto search mode

Correct freq and address code
Enable auto recovery!



Set up a Moblle

Align to bow Q°

Setup scan sector

Communication for DP (com port, telegram and baud rate)
Communication for Blom (com port, telegram and baud rate)
Auto search or hand search

Correct freq pair and address code or station code

Enable auto recovery

Only the communication settings are stored on the PC all other
are stored in the AU.



Exercise 2

Setup the Artemis with:

Communication to the Artemis: ethernet

Type: Mobile

Tx power mode: automatic

Frequency pair: 2

Address: 22

Left scan sector 90, Right scan sector 270
Coml: Baud rate 2400/2400/7N2 Telegram ADB
Enable auto recovery
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Exercise 3

Add a Buoy to station list:
Name: Exercise
Frequency pair:0
Address code: 33

Type: Mk4 fix



Exercise 4

Setup a Artemis with:

Communication to Artemis unit: Ethernet
Station type: fix

Left scan sector 250, right scan sector 100
Frequency pair: 3

Address code: 44

Mode: Auto search

Auto recovery enabled



Antenna unit

Master and slave motor

Servo control board

Shaft encoder

Antenna unit processor board (AUP)
IF pre amplifier (IPA)

Microwave source

Communication board UTP (ASEOR)
Power supply

Several waveguide parts

Optional anti icing power (AlP)
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Waveguide parts

Rotary joint

Circulator

Attenuator and modulator (pin diode)
|solator

Double direction coupler

Phase shifter



Good to know (waveguides)

Some are compatible with MKIV
Choking of modulator and attenuator
Check pin diode

Phase shifter adjustment

Water damage



reduction gear
brushiess motor
digtal shaftencoder

gearwhael assembly
I

Brushless mofor assembly

“‘Moving” parts

main geanwheel
reduction gear
brushless motor
digital shaftencoder
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Motor assembly

Drives and lock antenna
Consists of

Brushless-motor
Motor encoder for controlling speed and shaft position
Reduction gear

Replace as one part



Exercise 5

Remove master motor
Turn scanner with slave motor disconnected
Turn scanner with master motor disconnected



Servo control board

Consists of 2 DSP. Software loaded from
AUP during start up.

Controls master and slave motor
speed, timing, current, couple and position

Backlash reduction function when locked

Masterin drive mode, slave in break mode analogue
controlled

In search mode only master and serial control of
motors

Power supply; +12V, -12V, +5V and 24V
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IPA

* (IF and preamplifier module)
« Sum and DIF part
« Mixes incoming wave front with LO resulting in 30MHz output

Balance mixer dif

- T T T
Balance mixer sum | ampiifier sum |
& |
SUM -H D I . MWE-S5UM
. | P 30 MHz
Lo —% |
| |
I
plf = H I o MWF-SUM
| | P 30 MHz
o ———
amplifier dif |
| |







Good to know IPA

oV power

Change complete

No X-tall currents

Suml and difl value on AUP
Modifications



AUP functions

Transmitter and receiver functions
Lock and tracking control
Distance measurement

Angle measurement

Environment measurement
Interfacing with devices
Controlling other modules




RX_FMDEM

MODEM

FILTERS/DET

FM-MOD

> AUP_FMMOD
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Transmit / recelve functions

« AM Distance pulse (modulator)

- Standby, long and short control (attenuator)
« Gunn frequency control.

* ' FM modulation to gunn (varactor)

=+ |F SUM and DIF amplifier

« Main beam AGC selection

* FM demodulation

¥ - Receiver signals (Rx_Azerr, Rx_polarity, AUP_Azerr,
RXx_Mainbeam, Rx AFC error)
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DIF
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I
amp

Recelve

Fhd
dermad

AT

DIF
I
amp

F i
dermod
selector

Fhd data

Tuning

hainbeam

Fhd
dermod




Good to know (AUP)

 Reset button

- serial input for uploading software (AUP, VHDL and
DSP)

 'Test points-and LED

8 - AUP menu control

* Internal voltage 2.5V and 3.3V

« Start-up sequence (chapter 5.1)

2+ Error codes (chapter 5.3)

i+~ 5V failure. (flat cable, power supply)




AUP software versions

3.36 Mk5=Mk4 mode

4.03 synthesizer source

5.10 RS422

6.08 Distance correction Mk4-Mk5

6.09 Remote Azimuth alignment bug fixed
6.13 Quality figure azimuth set to 1-9



Variables

System depended:

Fix delay long (fdll)

Fix delay short (fdls)

Mobile calibration (mobc)
Servo loop gain (slgn)
Azimuth error polarity (azep)

Board depended: (do not change when replace AUP)
IPA gain (Ipag)
Azimuth error offset (azeo)
Sum dif compensation (sdc)



Replacing AUP

* Engineer note. System depended parameters and
AUP depended parameters




Upgrading software AUP

Notice calibration settings

Check VHDL version

1:1 serial cable

Check parameters transfer

Open, reset, transmit and close port



MCG

(Motor controlled gunn source)
“old” type of frequency source. Replaced by synthesizer

consists of motor, potentiometer and gunn
Gunn: Varactor diode, gunn diode




Synthesizer

Frequency control based on PLL

~ Flashing led for status PLL

Double direction coupler |mplemented
» \AUP software v4.03 or hlgher
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Power supply

« Short circuit protected
« QOutput +5V, +12V, -12V, +24V, +10.5V
« 24V input possible!

DC supply (DSS) output usage
+3V AUP, HIP, KBD, 8C-Servo control, MWESRC
+12V AUP, SC-Servo control, MWE-SRC
{12V AUP, SC-Servo control
+12.3 VMWEF-SRC
+24 ¥ SC-Servo control




Communication board

UTP (ASEOR)

The old type HIP is replaced by UTP
(HIP internal/ Build in keypad)

UTP external keypad



UTP/ASEOR

External control panel connection ASEOR
Ethernet or RS422 output (v2.04)
Software upload

v1.10 different menu structure as v2.04
“Advanced’ protocol HMI| when UTP used
“RS422” protocol HMI'when RS422 used.
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8 External keyboard

~
/

» =

"N e

. Menu structure see chap 5.2.3 field service manual

Overrule Iock with arrow keys (AS)

Press “0” to stop turning scanner ‘when arrow key
. used -

2 software versmns with different menu structure‘\-~-- et



Antenna Heating

Scanner, transformer and slip ring

Regulator PCB and temp sensors inside scanner
Transformer 220VAC-42VAC. Fused

Slip ring inside unit.

Switch on/off by HMI (De-icing box)

Antenna + heating elemeant
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RS422 communication
« Distance up to 1000m

« Straight from antenna unit
* Dongle

* AUP software v5.x

« 'UTP software v2.x

» Uses serial port computer (per/host/rs422)
* Select Rs422 protocol HMI

*; Disable medla sense atoma@c from of HMI 1.8.6)
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Faults
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