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Introduction

Mike Spence BA (Hons), MLD, CMLI, REIA, FRGS is a one of the UK’s leading independent ex-
ponents of technical photography, verified photomontages and visualisations. Since 2013 Mike has
been a technical advisor to the Landscape Institute on ‘photography and photomontage in land-
scape and visual impact assessment’, and has been undertaking this work for over 25 years. He
is one of the main authors of the Landscape Institute’s TGN 06/19 and provided technical support
to Scottish Natural Heritage on their windfarm visualisation guidance. His background as a Char-
tered Landscape Architect, Registered EIA Practitioner and Fellow of the Royal Geographic Society
working on strategic infrastructure projects has meant that the accuracy of the visualisation work is
paramount, and technical photography, together with extensive surveying experience and detailed
3D modelling using real world co-ordinates ensures that the visualisations produced follow a clear
and transparent methodology to ensure they are as accurate as possible.

Recent projects include the UNESCO World Heritage Sites at Kew Royal Botanic Gardens, Foun-
tains Abbey for The National Trust, and Derwent Valley Mills for Amber Valley Borough Council. Mike
has also been working closely with Bath City Council on proposed development in the UNESCO
World Heritage City of Bath. Mike’s work and objective technical checks have been used at numer-
ous Public Inquiries and Planning Hearings, on behalf of both local authorities and developers.

In February 2022 Sunny Oaks Renewable Energy Park Ltd contacted MSE to request Technical
Photography, GNSS/RTK Surveying, 3D Modelling and Visualisation support for the proposed
Renewable Energy Park, near Wooton Bridge, on the Isle of Wight.

Verified Photography and 3D Modelling

The photographs were taken with a full frame camera
(Canon EOS 5D Mark 1V) and 50mm lens combination
consistent with Landscape Institute’s TGN 06/19,
GLVIA3 and the emerging understanding of the
requirement for technical photography for visualisation
work. As part of the work 16 viewpoints were identified
providing views of the site and visited on 3 April

2022. The weather was good with clear visibility.

Technical Photography

The camera was mounted on a Manfrotto 303 SPH

panoramic tripod head, levelled using a Manfrotto

Leveller, supported on a Manfrotto Tripod. The tripod

head was levelled using a spirit level, to avoid pitch and roll. The camera was set with the centre of
the lens 1.60m above ground level. Photographs were taken in Manual mode with an aperture of /8
or f/11 and a fixed focal length throughout. The panoramic tripod head was set with increments to
give approximately 50% overlap between frames. Photographs were taken in both landscape and
portrait format. From each photograph location a full 360 degree field of view was taken centred
around a nodal point. The nodal point was set to avoid any problems of foreground parallax. A Sigma
50mm /1.4 lens was used for all viewpoint photographs.

Single Frame 50mm photograph is insufficient to capture the wide spread of a solar farm in the view.
Instead a panorama is created by stitching multiple 50mm images together:

27 Deg

I

50mm lens full 360 degree panorama

Extracted 90 degree portion

For each 360 degree panorama the images were cylindrically corrected and stitched together. This
allowed an accurate 90, 180 or 270 degree cylindrical view to be extracted from the full panorama,
to illustrate the wider ‘landscape setting’ of the development.

Technical information for the camera locations is provided for each viewpoint in Appendix G.1.
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Surveying

The position of each camera location was surveyed using Spectra Precision GNSS equipment

Camera locations surveyed on site were added to the geo-referenced 3D model.

LIDAR DSM data and target points were taken from the existing features in the view and built into

with Real Time Kinematic Correction (RTK) which achieves an accuracy down to 1cm in eastings, the 3D model. This allowed the horizontal and vertical alignment of the photograph and 3D model to
northings and height (metres Above Ordnance Datum). The equipment included Spectra Precision be checked, cross-referenced and verified.

SP85 GNSS smart antennae with Panasonic Toughpad data recorder. Points were saved using
Spectra GeoSpatial Origin software. A photograph of the camera location was taken.

Survey

3D Modelling

MSEnvironmental constructed a geo-referenced 3D model using Rhino 3D from a 3D DWG and
PDFs supplied by Ridge Clean Energy together with LIDAR 2m DTM data. The model was geo-
referenced and placed in the correct geographic coordinate system (OSGB36) using ground
heights to correspond wth the survey and site layout.

Cylindrical renders generated using VRay for Rhino were exported from the 3D modelling software
and used to overlay the single frame planar images.

Target points from both the photograph and the model view were aligned to ensure a precise fit be-
tween the two images.

The results are presented as a sequence of visualisations as follows:

1. Existing View

2. 3D Model View

3. Composite 3D Model Photo-Overlay View

4. Photomontage
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The topography of the site has been generated from a site topographical survey supplied by RCE. Landscaping was added using information supplied by O30 Landscape. For the photo-realistic im-

The surrounding landform has been created using 2m LIDAR DTM data, with triangulated surfaces ages landscaping elements, such as trees and hedgerows were used from the wider photography

generated using Rhinoterrain. taken on the same day as the Viewpoints used for the photomontages. So the planting is realistic
in terms of how it might appear on the same day in the same weather conditions.

The 3D Model was built in Rhino 3D by MSE. The model is fully geo-referenced and positioned to
correspond with the site layout and elevations supplied in the planning application drawings:

Proposed Sunny Oaks Layout Model on the LIDAR DTM

Year 1 landscaping Year 15 landscaping
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Planar vs Cylindrical Projection

All photographs are taken as a series of single frame planar images. A planar image is a single
frame image which has a single point of perspective lying centrally in the image. The limitation

of single frame images is that they have a limited horizontal field of view. To allow a wider field of
view we stitch the individual planar images using software, such as PTGUI which automatically
corrects the geometry to give a cylindrical panoramic image. To undertake this accurately the use
of a levelled tripod and panoramic tripod head set up to avoid foreground parallax is necessary.

A full 360 degree panorama is taken with overlapping images. These images are stitched together
and cylndrically projected, as if the panorama was being located in the inner face of a cylinder.

The 3D model views are rendered out in cylindrical projection to allow the precise image re-map-
ping to match the cylindrical photograph.

3D Modelling software

The work has largely been undertaken using Rhino 3D. All 3D modelling has been undertaken in
metres and geo-referenced to align with OSGB36. RESOFT Windfarm was also used which is a
3D modelling package which we use to check on vertical alignment of the 3D model. This is also
set up to OSGB36. RESOFT Windfarm has been used to generate the geometric grid from LIDAR
DTM data present in all 3D model visualisations.

VRay for Rhino has been used for rendering. The use of a sunlight sytem adds a 3 dimensional ef-
fect with shadow, to understand the form and materials of the proposed solar panels, fencing and
ancilliary development.

Viewing Printed Images

The visualisations have been prepared to be printed at A1 wide by A4 high (841mm x 297mm), to
fully show the limts of the proposed solar farm development within its local landscape context.

Calculation of Visibility (ZTVs)

GIS viewshed software has been used to calculate visibility of the proposed development. A land-
form model has been constructed using Environment Agency 2m LIDAR Digital Terrain Model
(DTM) data. 200 target points have been set at points along the panels at a height of 3m. An ob-
server’s eye height of 1.6m has been used.

Summary

This work has been undertaken in accordance with the Landscape Institute TGN 06/19 and the developing
understanding of visualisation work. The accuracy of camera locations and 3D modelling conforms with
Type 4 (the highest level of accuracy). The 3D modelling has been produced to AVR3 (photo-realistic) us-
ing a pallete of materials taken on the same day as the viewpoint photographs.

The photography has been undertaken in a robust manner, using professional full frame sensor DSLR
and 50mm lens with panoramic head and tripod. The camera position has been surveyed using highly ac-
curate GNSS equipment, giving high levels of accuracy of camera location. The 3D model has been built
in Rhino 3D. An additional check on the vertical scaling has been undertaken using RESOFT Windfarm.
The resultant visualisations are highly accurate,

The sheets are set up to be printed at the true monocular viewing distance of 50cm. So the images will
appear true to scale when viewed on site with one eye.

The photography, surveying and 3D modelling have followed a transparent methodology, and the
resultant visualisations are considered robust and fit for purpose to illustrate the positioning, and scale
and massing of the proposed scheme in its local context.

The visibility calculations use highly detailed LIDAR DTM data and helpful in understanding maximum
theoretical visibility, without visual buffers.

M;Cuagpw

M.A.Spence BA(Hons), MLD, CMLI, REIA, FRGS 24 September 2022
Principal, MSEnvironmental
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Viewpoint 1

{l\ Ve

Camera Location: Tripod:

Camera Spec/Location:

- Canon EOS 5D Mark IV, FFS

- Sigma 50mm, f/1.4

- 3/4/2022 @ 09:55

- 453121.025, 90831.162, 45.963mAOD

Survey Equipment:
SP85 GNSS & RTK correction

Panasonic FZ-G1
Spectra Geospatial Origin

Data used for 3D Model:

EA LIDAR DTM & DSM
Planning Application drawings

Cown Copyright and database rights 2022 Ordnance Survey 0100031673
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Point of Perspective

Point of Perspective
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Point of Perspective

Viewpoint 1 Single Frame 50mm image
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Viewpoint 2
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Camera Location: Tripod:

Camera Spec/Location:

- Canon EOS 5D Mark IV, FFS

- Sigma 50mm, f/1.4

- 3/4/2022 @ 13:11

- 452823.354, 90512.562, 32.381mAOD

Survey Equipment:
SP85 GNSS & RTK correction

Panasonic FZ-G1
Spectra Geospatial Origin

Data used for 3D Model:

EA LIDAR DTM & DSM
Planning Application drawings

Cown Copyright and database rights 2022 Ordnance Survey 0100031673
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Point of Perspective

Point of Perspective

aAoadslad Jo julod

(AO4H Bap 6°6€ ‘ww/ 61 [enioe) uonoaloid reue|d sua] wwg

Point of Perspective

Viewpoint 2 Single Frame 50mm image
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Viewpoint 5
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Camera Location: Tripod:

Camera Spec/Location:

- Canon EOS 5D Mark IV, FFS

- Sigma 50mm, f/1.4

- 3/4/2022 @ 09:41

- 453054.802, 91376.54, 35.878mAOD

Survey Equipment:
SP85 GNSS & RTK correction

Panasonic FZ-G1
Spectra Geospatial Origin

Data used for 3D Model:

EA LIDAR DTM & DSM
Planning Application drawings

Cown Copyright and database rights 2022 Ordnance Survey 0100031673
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Point of Perspective

Point of Perspective
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Point of Perspective

Viewpoint 5 Single Frame 50mm image
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Viewpoint 8
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Camera Location: Tripod:

Camera Spec/Location:

- Canon EOS 5D Mark IV, FFS

- Sigma 50mm, f/1.4

- 3/4/2022 @ 13:49

- 451658.377, 90024.236, 65.796mAOD

Survey Equipment:
SP85 GNSS & RTK correction

Panasonic FZ-G1
Spectra Geospatial Origin

Data used for 3D Model:

EA LIDAR DTM & DSM
Planning Application drawings

Cown Copyright and database rights 2022 Ordnance Survey 0100031673
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Point of Perspective
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Point of Perspective

Viewpoint 8 Single Frame 50mm image
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APPENDIX G.2: LAYOUT INFORMATION USED FOR 3D MODEL CONSTRUCTION

T NOTES:

1. ALLDIMENSIONS ARE IN METERS UNLESS NOTED
ERWISE

ALL DIMENSIONS ARE INDICATIVE ONLY AND
SHOULD BE CONFIRMED ON SITE PRIOR TO
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SITE BOUNDARY.

PANEL SIDE VIEW

SCALE - 1100

PERIMETER FENCE
SOLAR PARK MAINTENANCE TRACKS

‘SCALE AT 12500

TO BESS AND SUBSTATION|
BESS AND SUBSTATION ACCESS
TRANSFORMER STATION
CUSTOMER CABINET
TABLE OF 78 MODULES (285 PCS )
TABLE OF 39 MODULES (93 PCS)
TABLE OF 21 MODULES (41 PCS)
TABLE OF 18 MODULES (41 PCS)
GATE
SUBSTATION
BATTERY CONTAINER/TRANSFORMERS
2.0M HEIGHT CCTV
‘SGN INTERMEDIATE PIPELINE
‘SGN MEDIUM PIPELINE
———— 33KV OVERHEAD POWER LINE
INDICATIVE ROUTE A FOR EXPORT CABLE.
INDICATIVE ROUTE B FOR EXPORT CABLE.

(CABLE ROUTE FROM SOLAR PANELS TO THE
BESS AND SUBSTATION

o ]

ELECTRICAL INFORMATION:

DC POWER (KWp) 20089

AC POWER (KW) 17150

MODULE TYPE CANADIAN SOLAR
CSTN-670MS
(570WP)

MODULE DIVENSIONS. 2384X1303X35MM

NO OF MODULES 29955

NOOF MODULES PER STRING 16

NO OF STRINGS 1584

TYPE 3MODULES IN

PORTRAIT

TILT ANGLE (DEGREES) 15

SHADING ANGLE (DEGREES) 2

AZIMUTH FROM SOUTH (DEGREES) 0
INVERTER MODEL HUAWE!
SUN2000-185KTL HL
INVERTER POWER (KW) 175
NO OF INVERTERS o8
DCIAC RATIO 117

ALL EQUIPMENT DETAILS ARE TO BE CONFIRMED PRIOR
TO INSTALLATION

10008722
03108722
25007122
DATE

THE RIDGE GROUP.

NATURAL POWER CONSULTANTS LTD.

OCHIL HOUSE
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STIRLING.
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TEL: +a4 (0) 1786 542 300
URALPOWER.COM
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[BRAWING TITLE:

SUNNY OAK CONCEPTUAL DESIGN

PV SITE LAYOUT
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[DRAWING NO. REVISION

17432_LAY_1000 | "
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Existing hedgerow (year 1 = existing. Year 15 = 3.2m heigh
Except along boundary (o Whiterails Road (year 1= 1.5m height. year 15 = 2m height)

Proposed hedgerow (year 1= 0.6m. Year 15 = 2m height)

Proposed scrub (year 1= 0.6m. Year 15 = 3m height)
Except along boundary to Whiterails Road (year 15 = 2.5m height)

‘Temporary evergreen (year 1= 2m. Year 15 =removed)

Proposed trees (standards 8-10cm girth) (year 1= 2.5m - 3m high. year 16 = 10-12m
high)

030landscape

Northcount House, Shorvl, e of Wight, P00 3G,
T 0703 286241

Client

Ridge Clear Energy
Project

Sunny Oaks,
Wootton

Drawing title

Soft landscaping plan
WORKING

Drawing number
030_147_100
Scale

1:2,000 @ Al
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APPENDIX G.3: SURVEY EQUIPMENT
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APPENDIX G.3: SURVEY EQUIPMENT
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APPENDIX G.3: SURVEY EQUIPMENT

TOUGHPAD FZ-61

Panasonic recommends Windows.

SOFTWARE = Windows 10 Pro 64 bit WARRANTY
® Panasonic Utilities [including Dashboard), Recovery Partition = 3-year limited warranty, parts and labor
DURABILITY ® MIL-STD-810G certified (4" drop, shock, vibration, rain, dust, sand, altitude, freeze/thaw, DIMENSIONS & WEIGHT”
high/low temperature, temperature shock, humidity, explosive atmosphere] = 10.6"(L) x 7.4"(W) x 0.8"(H]
m |P65 certified sealed all-weather design ® 2.4 lbs. [standard battery]
= Optional class | division 2, groups ABCD certified model = 3.0 bs. (optional long life battery)’
= Solid state drive heater
® Magnesium alloy chassis encased with ABS and elastomer corner guards INTEGRATED OPTIONS™
= Optional hand strap o rotating hand strap = 4G LTE multi carrier mobile broadband with satellite GPS
= Port covers ® Choice of 10/2D barcode reader (EA11 or EA21), GPS, Serial Dongle, Ethernet,
Raised bezel for LCD impact protection MicroSOXC or second USB 2.0 port!

® Pre-installed replaceable screen film for LCD protection = Choice of bridge battery, magstripe reader, insertable SmartCard reader,

insertable SmartCard reader with bridge battery, contactless SmartCard/RFID

CPU = Intel® Core™ i5-6300U vPro™ Processor HF reader or UHF 900MHz RFID reader (EPC Gen 227
- 2.4 GHz up to 3.0 GHz with Intel® Turbo Boost Technology
- Intel Smart Cache 3MB ACCESSORIES™
- = AC Adapter (3-prong) CF-AA6413CM
STORAGE & MEMORY = 8GB DDR3L SDRAM"* . = Standard Battery Pack FZ-VZSUB4A2U
= 25668 solid state drive (SSD) with heatert® ® Long Life Battery Pack’ F7-v7oU88U
® Optional 51268 = Long Life Battery Bundle
- up to 64GB additional storage with optional microSDXC card slot (includes rotating hand strap and corner guard setl  FZ-BNDLGTLL1ST1CG4
= Single Battery Charger Bundle FZ-BNDLG1BATCHRG
DISPLAY = 10.1" WUXGA 1920 x 1200 with LED backlighting = LIND 3-Bay Battery Charger FZ-LND3BAYG1
= 10-point capacitive multi touch + Waterproof Digitizer pen daylight-readable screen = LIND Car Adapter 120W CF-LNDDC120
- 2-800 nit = LIND Car/AC Adapter 90W (with USB port) CF-LNDACDC90
- IPS display with direct bonding ® LIND Car Adapter 90W MIL-STD CF-LNDMLDC90
- Anti-reflective and anti-glare screen treatments = Tall Corner Guard Set FZ-WCGGT11
- Ambient light sensor, digital compass, gyro and acceleration sensors = Rotating Hand Strap and Tall Corner Guard
- Automatic screen rotation Set Bundle FZ-BNDLG1STICG4
- Intel® HD Graphics 520 (Built-in CPU) videa controller = ToughMate G1 Always-On Case (with hand strap) ~ TBCG1AONL-P
= Concealed mode (configurable] = ToughMate G1 Professional Portfolio TBCG1PFLIO-BLK-P
® ToughMate G1 X" Hand Strap TBCGIXSTP-P
AUDIO = Integrated microphone = Desktop Cradle FZ-VEBG11AU
® Realtek high-definition audio = Vehicle Docks [no pass-through)
® Integrated speaker - Gamber-Johnson 7160-0486-00-P
® On-screen and button volume and mute controls - Havis with LIND power supply CF-H-PAN-702-P
= Vehicle Docks (dual pass-through)
KEYBOARD & INPUT ® 10-point gloved multi touch + digitizer screen - Gamber-Johnson 7160-0486-02-P
- Supports bare-hand touch and gestures and electronic waterproof stylus pen — Havis with LIND power supply CF-H-PAN-702-2-P
- Supports glove mode and wet-touch mode = Cradlepoint Router
= 7 tablet buttons (2 user-definable) - Verizon CP-IBRTI00LPE-VZ
— AT&T CP-IBR1100LPE-AT
b egrated o oo ard = Replacement Digitizer Pen Waterproof FZ-VNPG11U-S
v = Tether FZ-VNTG11U
CAMERAS u 720p webcam with mic = 10.1" LCD Protective Film FZ-VPFG11U
= 8MP rear camera with autofocus and LED light
Please consult your reseler or Panasonic representative before purchasing.
EXPANSION = Optional MicroSDXC3 Caution: Do not expose bare skin to this product when handling this unit in extreme hot or cold environments.
" Agproximate time. Battery operation and recharge times il vary based on manyfactors, including Screen
- brightness, applications, features, power management, battery conditioning and other customer preferences.
INTERFACE . Eﬁm”g connector %‘ o Batg(elylesw\pg s fom otk 007 ! ’ ’
ype
& Headphones/speaker Mini-ack stereo * Bridge battery, magstripe reader, insertable SmartCard reader, insertable SmartCard reader with brdge battery.
= Optional Seriat Dongle? Deeub 9-pin mmamsss:mavhmam eader and duw :Fu} reader are mu(dualti exclusweLPUL;;s; e, UsB 3hvu pr be
m USB 300 1) lopin E;csessse w{nsn(le \g;'hsegu'fnes?xtttZmagsﬁy[ﬂesvaea er, utnp(mllf ' pur\zan e accesse
& Optional second USB 2.0° 4opin 6PS, Seral Dongle thernet, MicoSOXC and secon port are mutually exclusive options.
= Optional 10/100/1000 Ethernet  RJ-45 166 - 1000000000 byes
P * Total usable memory wil be less depending upon actual system configuration
“The size of the VRAM cannot be set by th user and varies by operatng system as well a th size of the RAM.
WIRELESS = Optional integrated 4G LTE multi carrier mobile broadband with satellite GPS Windows 7 max. VRAM is 1565MB.
= Optional GPS u-blox NEO M8NJ* " Magstrpe reader, insertable SmartCard reader, insertable SmartCard reader with bidge battey and UHF RFID
= Intel® Dual Band Wireless-AC 8260 (IEEE802.11a/b/g/n/ac) reader include tall comer quards and rotating hand strap. Bidge battery without SmartCard reader) includes
= Bluetooth vé.1, Classic mode/ Low Energy mode, Class 1 (Windows 10 pro é4-bit) medium corer quards and rotating hand strap
= Security * Requires software and activaion to enabl theft protction.
- Authentication: LEAP, WPA, 802.1x, EAP-TLS, EAP-FAST, PEAP * Longth measurements do not include protrusions. Weight varies ith opions and digtzer pen
~ Encryption: CKIP, TKIP, 128-bit and 64-bit WEP, Hardware AES 1 Accessaries and Inegrated Options may vary degending on your configuraton. Vit the Panasonic website for more
= Dual high-gain antenna pass-through acoessories and detals
" Hazardous lcation crtfcations may not apply o al confguratons. Consult your Panasonic representative
POWER SUPPLY = Li-lon battery pack: o Joravalailly.
~'Standard battery: Li-ion 11.1V, 4200 mAh [typ.), 4080 mAR (min) " TPM 1.2 available upon request - please contact you reselleror Panasanic representative.
- Optional long life battery’: Li-ion 10.8V, 9300mAhltyp.), 8700mAh (min.)
= Battery operation’
- Standard battery: 14 hours
- Optional long life battery”: 28 hours
® Battery charging time
~ Standard battery: 2.5 hours off, 3 hours on
- Optional long life battery’: 3 hours off, 4 hours on
= Optional bridge battery? (1 minute swap time)
POWER MANAGEMENT = Suspend/Resume Function, Hibernation, Standby
SECURITY FEATURES ® Password Security: Supervisor, User, Hard Disk Lock

Kensington cable lock slot
Trusted platform module (TPM) security chip v.2.0%
Computrace® theft protection agent in BIOS8
Optional Insertable SmartCard reader?”

Optional Contactless SmartCard/HF RFID reader?
- 150 15693 and 14443 A/B compliant

inside”
CORE"i5vpro*

1.800.662.3537 [TOUGHPAD)|

panasonic.com/toughpad/G1

Panasonic is constantly enhancing product specifications and accessories. Specifications subject to change without notice. Trademarks are property of their respective owners.
©2018 Panasonic Corporation of North America. All rights reserved. Toughpad FZ-61 mk3 Spec Sheet_01/18
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APPENDIX G.4: CAMERA EQUIPMENT (CANON 5D MARK Iil)
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APPENDIX G.5: CAMERA EQUIPMENT (SIGMA 50mm /1.4 )
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APPENDIX G.6: CAMERA EQUIPMENT (MANFROTTO 303 SPH)
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