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A= Z4of ok L2 2 H(Drewello et al 2011)

G o
2

k> o
o> 41 o2 0x Kl

S 9 EHO| Cf3t 3D A74H0| JHsP HHIS BXSHD Ao
o2 J|E AN ASTZBO i3 2 SO0 BOSEE MAT. Eg

Z= HY S0 tiet &4 ZEAZIX B =2 TS 7t U2,

—

A 22m7tx| =& 7bst OtAE 7|& 50| HEE.

Video on YouTube: BestoScan

L]
Self navigating Robot for horizontal surfaces (Park decks)
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[ARIS] [DIDSON]

» Portable ZAA} ZtH|, (007securitycamera, O|=)
- Easy-to-use Twist action telescopic 12ft pole&270 deg. Adjustable Camera
Head Mount

- Optical Telephoto Zoom up to x27 + Digital Zoom up to x270 plus Pan
&Tilt feature within Digital Zoom Range

- Rt Al =2 Al % '6C‘)I-EII_|- :H.ZF_%O" §F_g_

All-in-One Complete Package

{All components are easily adjusted or detached & re-assembled)

T

Yiewing Angle 270 Deg.
Adjustable Alngle Adjustable
Camera Head - aclivsuble

o Battery & Video Recording

i Cables in Moniter in
Telescopic Cable Reel Hard Cose  Wedtherproof Case
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((E0F or 8O or Ak or Y+ or A or 8fY* or &F* or
S XM* or SFA* or =t* or M*) and (EH[* or EX|* or ZE*
or SEHE* or A|AH* or AH|* or 7|7* or HZl or =X* or
Biz* or 32 Q* or Si{* or YE{H* or E* or 2*) and
(8X[* or 4% near (F&* or 0|F%)
CTB=(((marine* or harbor* or offshore* or ocean* or underwater*
or levee* or submer*) near (device* or apparatus* or robot* or
platform* or system* or tool* or equipment* or machine* or
mechanism* or appliance* or instrument* or implement* or
backhoe* or (back adj hoe) or dozer* or excavator* or bucket*
or hammer* or waterjet* or arm*)) and (land* or ground* or

25

53

173

58

56

365

shore*)) AND IC=(B60F* or B63*)

(gok* or SOk or O or SY* or SA* or SH* or £=F* or
S| X* or d}&* or =B* or M38}|*) near (AH|* or HX|* or 2&*
or EEHE* or A|AH* or MH|* or 7|72* or HHZl or =X* or
BiS* or LAY Q* or S{H* or YEH* or E* or &*) and
(B %t* near O|=*) or crawling* or (rolling adj suction) or
D28 * or ZZH 2} or propeller* or biomimetic* or (Z£* or
robot*) near (Z* or 2* or arm®)))

—~
-

=

CTB=((((marine* or harbor* or offshore* or ocean* or
underwater* or levee* or submer*) near (device* or apparatus*
or robot* or platform* or system* or tool* or equipment* or

machine* or mechanism* or appliance* or instrument* or
implement* or backhoe* or (back adj hoe) or dozer* or
excavator* or bucket* or hammer* or waterjet* or arm*)) and
((surface* near attach*) or crawling* or (rolling* adj suction*) or
biomimetic* or (robot* near arm*))))

61

29

14

117

40 >
08 O

13
e}
of

(&2t or Bjot* or O or U or BA* or SYU* or £==* or
S X* or StH* or =H* or Ml*) near (BH|* or EX|* or 2&£*
r 231Z* or A|AHE* or MH|* or 7|F* or B3l or =X * or
BiS* or A Q* or S{H* or YEH* or E* or &*) and
(§-<Y* or ROV* or AUV* or F02I* or EtAt*) AND (GO1V* or
B63B* or B63C-011* or GO1S* or B25J*).IPC.
CTB=((((marine* or harbor* or offshore* or ocean* or

[e]

underwater* or levee* or submer*) near (device* or apparatus*
or robot* or platform* or system* or tool* or equipment* or
machine* or mechanism* or appliance* or instrument* or
implement* or backhoe* or (back adj hoe) or dozer* or
excavator* or bucket* or hammer* or waterjet* or arm*)) and
(ROV* or AUV* or unmanned* or prospect* or explor*))) AND
IC=(GO1V* or B63B* or B63C-011* or GO1S* or B25J*)

66

24

127

42

65

324

A= A
T37£||' =]

oL =2
O[ &

((E0F or 8|9 or Aok or 8|Y* or A or 8 Y* or &F* or
S| X* or SFF* or £=B1* or ®|*) near (FH|* or TX|* or Z&E*
or ZEE* or A|AE* or MH|* or 7|7* or B3l or EX* or
BiS* or A Q% or S|H* or YEA* or E* or 2&*) and
(BAF adj (MIA* or AIA*) or (=F* adj Z*) or F8* or
S0t or OjL|Z|O|E{* or OjL|Z2{0|E{* or manipulator*)
CTB=((((marine* or harbor* or offshore* or ocean* or
underwater* or levee* or submer*) near (device* or apparatus*
or robot* or platform* or system* or tool* or equipment* or
machine* or mechanism* or appliance* or instrument* or

92

28

13

31

173
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implement* or backhoe* or (back adj hoe) or dozer* or
excavator* or bucket* or hammer* or waterjet* or arm*)) and
(manipulat*))) AND IC=(B25J* or B63C* or GO1B*)

{{ot* or GOk or S Y* or Sfj&* or SfH* or =F* or

SHA* or f=B* or M38*) near (RH|* or EHX|* or 2Z&*
or SEHE* or A|AH* or MH[* or 7|7* or H{Zl or =X* or
His* or ZAY QI or SHTH* or YEF* or E* or 2*) and
(212 or =4*) near (QA* or ZLE* or #* or F&¥) or
0| X* or 20|* or |O|Ct or 2§O|X{* or 2{O|EH* or 2{O|CH)
CTB=(((marine* or harbor* or offshore* or ocean* or underwater*
or levee* or submer*) near (device* or apparatus* or robot* or
platform* or system* or tool* or equipment* or machine* or
mechanism* or appliance* or instrument* or implement* or
backhoe* or (back adj hoe) or dozer* or excavator* or bucket*
or hammer* or waterjet* or arm*)) and monitor*) AND

IC=(HO4N* or GO1B* or GO1S*)

58 | 31 | 59

19

103

270

H| I} 2|

AA

((&ak* or BJQF or Ao or U+ or BA* or BfY* or $F* or
q* or StH* or =H* or Hl*) near (BH|* or EX|* or 2£*
or SEE* or A|[AH* or AH|* or 7|7* or HZl or =X* or
i * or I Q* or SHH* or KEH* or E* or &*) and
(H|Ita[* or A or @F&* or Y4 or O|FF* or HHAHE* or
XEUEHE* or HEZH* or AT E*) AND (GOIN* or GO1IM* or
GO1B* or E02B*).IPC.
CTB=(((marine* or harbor* or offshore* or ocean* or underwater*
or levee* or submer*) near (device* or apparatus* or robot* or
platform* or system* or tool* or equipment* or machine* or
mechanism* or appliance* or instrument* or implement* or
backhoe* or (back adj hoe) or dozer* or excavator* or bucket*
or hammer* or waterjet* or arm*)) and (non-destructive* or
corrosion* or erosion* or waterproof* or waste* or caustic*))
AND IC=(GOIN* or GO1M* or GO1B* or E02B*)

26 | 21

69 | 13

80

209

(&g or SO or AOM or Y+ or BA* or B Y* or $F* or
SHA* or SHH* or =9* or Hsl*) and ((AI&* adj XHZF*) or
AME2l*%) and (GO1IN-001*).IPC)
CTB=(((marine* or harbor* or offshore* or ocean* or underwater*
or levee* or submer*) near (device* or apparatus* or robot* or
platform* or system* or tool* or equipment* or machine* or
mechanism* or appliance* or instrument* or implement* or
backhoe* or (back adj hoe) or dozer* or excavator* or bucket*
or hammer* or waterjet* or arm*) and (sampl* or manipulat*))

AND IC=(GOIN* or GO1B*)
Ak

38 | 11

37

10

72

168

2| B * or ZAYH QI or SHTH* or YE{K* or E* or 2&*) and
((RIX|* adj Q1Al*) or USBL* or (Ultra adj Short adj Base adj Line)
11 or LBL* or (Long adj Base adj Line) or SBL* or (Short adj Base

((&3H or 8t or AQH or SY* or SfA* or 8|=* or £==* or
Sl K * SHH* or 2=* or ™38*) near (RH|* or &K|* or 2ZE*
Z* or AM|AHE* or MH|* or 7|3* or H{Zl or =X* or

adj Line) or HIE* or RF* or (E&* adj T&*)

or levee* or submer*) near (device* or apparatus* or robot* or

CTB=(((marine* or harbor* or offshore* or ocean* or underwater*

35| 16

platform* or system* or tool* or equipment* or machine* or

12

64
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mechanism* or appliance* or instrument* or implement* or
backhoe* or (back adj hoe) or dozer* or excavator* or bucket*
or hammer* or waterjet* or arm*)) and (((recogniz* or detect* or
aware*) near (location* or position*)) or USBL* or LBL* or SBL*))
AND IC=(B63B* or GO5B* or H04B* or GO1S*)

2124 of
71s

il F=3* or
*

*
HX* or SF&* or 4=H* or M3l*) near (RHH|* or ZHX|* or 2&*
or ZSE* or A|AE* or AH|* or 7|7* or H{Zl or =X* or
Bl * or 3 QI* or SHH* or YEM* or E* or YY) and
(*H* or £21*) near (ZF* or H|0{* or 2&* or ZL|E{*)

—o
CTB=(((marine* or harbor* or offshore* or ocean* or underwater*

((gat* or 8Ok or O or S Y* or B A* or 8fH* or

of

or levee* or submer*) near (device* or apparatus* or robot* or
platform* or system* or tool* or equipment* or machine* or
mechanism* or appliance* or instrument* or implement* or
backhoe* or (back adj hoe) or dozer* or excavator* or bucket*
or hammer* or waterjet* or arm*)) and ((remote* or unmaned*)
near (control* or monitor*))) AND IC=(B63C* or B25J* or GO5B*
or GO6F*)

70

21

41

18

157

o
N |m ofm
Wy do r>
il

(=3* or & or s{|&*) and ((&* or #O|E* or
£ 41*) AND (G08G* or H04B*).IPC.
CTB=((((marine* or harbor* or offshore* or ocean* or

£4% adj

underwater* or levee* or submer*) near (device* or apparatus*
or robot* or platform* or system* or tool* or equipment* or
machine* or mechanism* or appliance* or instrument* or
implement* or backhoe* or (back adj hoe) or dozer* or
excavator* or bucket* or hammer* or waterjet* or arm*)) and
((optical* or cable* or wireless*) near communication*))) AND
IC=(G08G* or H04B*)
Ak

31

23

68

or Aok or sfY* or SfA* or 8|E* or £==* or
or Hsi*) adj A and (MA* or A+
or ZZI}* or U* or &)
CTB=((marine* or harbor* or offshore* or ocean* or
underwater* or levee* or submer*) near (sens* or monitor* or
display* or ultrasonic*)) AND IC=(G01S* or HO4N*)

67

181

91

18

44

401
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( Receiver2 !
[-67.90 dBm] :
:
¥ axis L4 Transmitter
: [1.368, 1.542)
1
1
0.0] : [3,0]
’ O : - ) >
Receiver3 X axis Receiverl

[-70.33 dBm]

[2D Localization with 3 nodes]

[-78.80 dBm]

Nodel Node2 Node3

RSSI value

- 72.800  -67.898  -70.327
 Real 2.2453 1.9993 2.0614
distance[m]
Estimated
distancem] 22797 1.9134 2.0818
Error[m]  0.0254 0.0859 0.020

[Test result]
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[Fusion 6G LBL System Performance]

T8 UE

AR

System Accuracy

Subsea target tracking to centimetric accuracy
independent of depth

LBL Calibration

Batched baseline and batched simultaneousbaseline
collection

Survey Inputs / Outputs

All industry-standard Survey telegrams and proprietary
Sonardyne NMEA

Ranging Precision

Better than 0.015m

Array Size

99+
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« SBL (Short Base Line)
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« USBL (Ultra Short Base Line)
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[USBL A[AHEIO| 7HQ]

[Ranger 1 USBL System Performance]

Operating Range*

>6,000 metres (Proven)

Acoustic Coverage

+90° or +50° (Depending on transceiver type)

0.27% 1 Drms Slant Range (63% of fixes within 2.7
metre radius in 1,000 metres water depth)

AcCuracy* (Typical) or 0.20% 1 Sigma Slant Range (39.4% of fixes within 2
y metre radius in 1,000 metres water depth)
(Achievable) | 0.13% 1 Drms (Lodestar Optimised USBL)
Supports tracking of 1 surface vessel and 4 subsea
Tracking targets (Ranger)

Supports tracking of 1 surface vessel and 10 subsea
targets (Ranger-Pro)

Maximum Update Rate

1 second, independent of water depth (Ranger-Pro only)




[Ranger 1 USBL Transceivers Performance]

Type Numbers

8021

8023

Operating Frequency

MF (18-36kHz)

MF (18-36kHz)

Ranging Accuracy

Better than 0.2 metres
(0.03 metres Wideband)

Better than 0.2 metres
(0.03 metres Wideband)

Positioning Repeatability

Better than 0.1% of slant
range 1 Drms

Better than 0.1% of slant
range 1 Drms

Deployment Method

Through-hull
or Over-the-Side

Through-hull
or Over-the-Side

Dimensions (LxDia)

410mm (16.14"")
X 225mm (8.86"")

487mm (19.16"")
x 300mm (11.81"")

Weight in Air

28kg

41kg

Weight in Water

13.5kg

21kg

[sonardyneiit(@=) Ranger 1 USBL]
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[ShapeTape Performance]

Dimensions of tape

1.3 x 13 x 1800 mm nominal

Dimensions of interface box

16 x 54 x 168 mm nominal

Operating temperature

-20 to 50 deg ¢

Sensitive zone

outboard 480 mm contains 16 sensors arranged in 8 pairs

Sensor length

each sensor integrates curvature over a 60 mm portion of
the sensitive zone

. each pair resolves bend and twist, using calibration
Sensor pair
constants
Calibration Circle, twist, &flat poses yield stored calibration constants
Data xy,z and orientation at 16 or more points along sensitive

zone, relative to inboard reference end

Calibrated Range of each

sensor

+ 40 mm radius bend; +22.8 deg twist Safe Bending
radius: £ 20 mm radius

Safe Bending radius

+ 20 mm radius

Endpoint resolution

0.3 mm rms, xy,or z; 0.5 deg, roll, pitch, or yaw

Other locations on tape

errors reduce toward inboard reference end, within range
and sampling limits

Maximum data acquisition speed

110 Hz

Included

Wall mount power supply (60 Hz, 120VAC), serial cable,
interface box, and tape

Calibrated Range of each sensor: + 40 mm radius bend; +22.8 deg twist Safe
20 mm radius Spatial sampling limits: each monotonic (single olarity)

radius: *
requires two sensor lengths

ending
Curve

Operating range for end of 'U" shape: two elliptical volumes, 160 x 250 mm each.
Endpoint accuracy within operating range and sampling limits: 1-3% of length is a
easonable expectation for postional errors; thus, for the first 100 mm of a tape, the error
can be expected to be 1-3 mm, and if the tape is 1000 mm long, the error at he tip can
be expected to be 10-30 mm.

$ 7,680

Price (16 channel / Data Acquisition H/W and S/W ,shipping charge)
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PREDICTED DATA RATES FOR EXAMPLE RANGES

02m Im-2m 10m 50m 200m
Seawater 10— 100 Mb/s 1- 10 Mb/s 20 -50kb/s 1-10kb/s 50— 100 bps
Freshwater 10— 100 Mb/s 5—20Mb/s 100 - 200 kb/s 3-10kbfs 100 — 200 bps
Contactless Data capture Diver voice and | Image AUV control,
connector from logging low frame rate transmission, diver
Applications replacement for | devices to AUV | video networking synthesized
fast data voice, data
transfer logging
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* RS-232 data rate:
9600 bits/second
* Payload data rate:
7000 bits/second
¢ Acoustic link: 17.8k bits/second
« Bit error rate: less than 107

* Transmit mode power
consumption: 1 Watt

* Receive mode power
consumption: 0.75 Watt

+ Sleep mode power
consumption: 8 mW

* Beam width of transducer:
120 or 70 degrees

* Operating frequency:
26.775 to 44.625 KHz

* Working range: 350 m

* Maximum depth: 200 m

* Voltage: 9V - 24V

* Overall length: 235.7 mm

* Housing diameter: 87.2 to 126.2 mm

» Weight out of water: 4.2 kg

* Weight in water: 2.3 kg

* Optional data rate: 19200 baud

* RS-232 data rate:
9600 bits/second
+ Payload data rate:
6600 bits/second
» Acoustic link: 17.8k bits/second
« Bit error rate: less than 107

* Transmit mode power
consumption: 4 Watts

* Receive mode power
consumption: 0.8 Watt

* Sleep mode power
consumption: 8 mW

* Beam width of transducer.
60 degrees

* Operating frequency:
26.775 to 44625 KHz

* Working range: 1500 m

* Maximum depth: 200 m
(surface unit) 1000 m (bottom unit)

* Voltage: 9V - 24V

* Overall length: 252.4 mm

* Housing diameter:
87.21t0126.2 mm

* Weight out of water: 5.1 kg

* Weight in water: 2.7 kg

* Optional data rate: 19200 baud

* RS-232 data rate:
2500 bits/second

+ Payload data rate:
2000 bits/second

* Acoustic link: 5000 bits/second

« Bit error rate: less than 107

* Transmit mode power
consumption: 3 or 12 Watts

+ Receive mode powsr
consumption: 0.8 Watt

+ Sleep mode power
consumption: 8 mW

* Beam width of transducer:
210 degrees

+ Operating frequency:
7.5t0 125 KHz

+ Working range: 3000 m

* Maximum depth:
700, 3000 or 6000 m

» Voltage: 18V - 28V

» Overall length: 410 mm

* Housing diameter: 140 mm

+ Weight out of water: 6.7 kg

+ Weight in water: 4.1 kg

+ Optional data rate: 5000 baud

[System Performance]

* AS-232 data rate:
4800 bits/second
* Payload data rate:
3200 bits/second
* Acoustic link: 8500 bits/second
« Bit error rate: less than 107

+ Transmit mode power
consumption: 7 Watts

+ Receive mode power
consumption: 0.8 Watt

+ Sleep mode power
consumption: 8 mW

* Beam width of transducer:
80 degrees

* Operating frequency:
12.75 t0 21.25 KHz

» Working range: 4000 m

* Maximum depth: 3000 m or 8000 m

+ Voltage: 12V - 28V

+ Overall length: 286 mm

+ Housing diameter: 144 mm

+ Weight out of water: 8.2 kg

+ Weight in water: 4.6 kg

+ Optional data rate: 9600 baud
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[1013C1 System Performance]

Data Rate

10 Mbps

Data Format

10BaseT Ethernet/TCP/IP/UDP

Data/Power Interfacet

Subconn Circular 12 wet-mateable connector

Range

up to 40 meters nominal, depending on ambient

conditions

Viewing Angle

+/- 5 degree off boresight, minimum
Nominal +/- 25 degrees

Input Voltage

24VDC

Input Current

Transmitter: 1.5 A nominal
Receiver: 0.3 A nominal

Weight

Transmitter: 4.81 Ibs (dry)
Receiver: 6.14 Ibs (dry)

Displacement

Transmitter: 6.6 Ibs
Receiver: 6.6 Ibs

Net Buoyancy

Transmitter: 1.79 Ibs (positive)
Receiver: 0.46 lbs (positive)

Maximum Operating Depth

200 feet

Temperature

Operating: 0 C min/ 30 C max
Storage: -20 C min/ 50 C max
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Ulfrasonic sensor,

- Comﬁosite cable
Side rotating brush . glectnc power signal)

Underwater camera

Protection whes! G R a X
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211-901 211-909
311-909
211-910
311-910

211-906
211-907
311-907
311-908

ol
211-903 211-902
311-903 311-902
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[Tool Selection Chart - QE =0 2 EH&{$| MEEH]

TYPE OF TOBE THICK THIN THICK SOFT ‘GRASS POSSIBLE DESCRIPTION PARTICULARS
MACHINE USED ON HARD FOULING SOFT CLEANING DISC
FOULING FOULING CHOICE
MC-211 x 211-901 Standard scraper disc Better finishing grade
curved 211-902  Rilsan-scraper combination dise  Very hard fouling
211-903 Steel-scraper combination dise  (barnacles, tubeworms, ete.)
or flat
X 211-906 Steel wire brush (0.8 tufts) Particularly effective on uregular surfaces
surface
X 211-901 Standard scraper disc
with 211-902 Rilsan-scraper combination disc  Better hing grade
di X 211-909 Ralsan brush Hard bristles for normal coatings
211-910 Polypropylene brush Soft bristles for delicate coatings
>300mm.
X 211-907 Steel wire brush (0.6 tufts) Only for soft (short and long) grass
THYPOON X 311-902 Rilsan-scraper combination disc  Better finishing grade
MC-311 curved X 311-903 Steel-scraper conbination disc  For very hard fouling (barnacles, tubeworms, etc.)
311-906 Steel wire brush (0.8 tufts) For normal to hard fouling
or flat 311-907 Steel wire brush (0.6 tufts) For normal fouling
surface with x 311-907 Steel wire brush (0.6 tufts) For normal fouling
di x 311-909  Rilsan brush Hard bristles for normal coatings
311-910 Polypropylene brush Soft bristles for delicate coatings
>3000mm
X 311-908 Soft steel wire brush (0.5 bristle) For soft cleaning of grass on delicate coatings
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2+ 450kHz, 900kHz, 1.35MHz, 2.2MHz Y| Z7tX|7} Qo O & F 749
ot Xost 5 A frequency RE T QICH
T= &8 7= q y == MM
P900-45 P900-90 P900-130
Description Multi-purpose entry level Ideal system for underwater  Ultimate system for
system; medium to long detection and identification;  maximum efficiency; ultra-
range imaging capabilities  expanded field of view wide field of view
Sonar
Field of View 450 90° 130°
Max Range 100 m (328 ft.) 100 m (328 ft.) 100 m (328ft)
Optimal Range 2 - 60 m (6.5 - 197 ft.) 2-60m (6.5-196.8 ft.) 4-60m (13.1-196.8 ft.)
Beam Width 1° % 20° 1° % 200 1° % 200
Number of Beams 256 512 768
P450 Series P900 Series P Series Deepwater Beam Spacing 0.180 0188 o188
Range Resolution 1 in. 1in, 1in,
Update Rate Up to 15 Hz Up to 15Hz Up to 15Hz
Frequency 900 kHz 900 kHz 900 kHz
Interface
Supply Voltage 12 - 48 VDC 12 - 48 VDC 12 - 48 VDC
Power 9.0 W/0.5 W max. 18 W/22 W max. 10 W/23 W max.
P900-2250 Dual Frequency  Ultra Deepwater Systems Consumption
Connecivity Ethernet/VDSL™ Ethernet/VDSL™ Ethernet/VDSL™
Mechanical
Weight in Air 5.3 Ibs. 5.7 lbs. 5.7 lbs.
Weight in Water 1.3 Ib. 136 Ibs 1.36 Ibs.
Depth Rating 1,000 m (3,280 ft.) 1,000 m (3,280 ft.) 1,000 m (3,280 ft.)
Size 11.3in. % 5in. (OD) 11.31in x 5in. (0D) 11.31in x 5in (OD)
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[Floor of Vobster Quay, Somerset: 20m]
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