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APPENDIX 3: SURVEY EQUIPMENT

SP85
GNSS RECEIVER

The Spectra Geospatial® SP85 is a next generation GNSS receiver
that combines decades of GNSS RTK technology with revolutionary
new GNSS processing. Featuring the new 600-channel “7G”
chipset combined with the patented Z-Blade™ technology, the
SP85 system is optimized for tracking and processing signals
from all GNSS constellations in challenging environments. With
unmatched connectivity in the GNSS receiver market, the SP85
offers a unique combination of integrated 3.5G cellular, WiFi and
UHF communications with SMS, email and anti-theft technology.
These powerful capabilities, packaged in an ultra-rugged housing
and patented antenna design, make SP85 an extremely versatile
turnkey solution that can be used with unlimited operation time
because of the SP85's hot-swappable, dual battery setup.

KEY FEATURES

Patented Z-Blade™ technology
600-channel 7G ASIC
Hot-swappable batteries
Internal TxRx UHF radio
L-band satellite capable GNSS antenna
3.56 cellular modem

Built-in WiFi communication
SMS and e-mail alerts
Anti-theft technology

Backup RTK

RTK bridge

elLevel technology

Up to 20 Hz update rate
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ANTI-THEFT Z
TECHNOLOGY

TECHNOLOGY INSIDE

UNIQUE 76 GNSS-CENTRIC TECHNOLOGY

Patented Z-Blade processing technology running on a next
generation Spectra Geospatial 600-channel 7G ASIC fully utilizes
all 6 GNSS systems: GPS, GLONASS, BeiDou, Galileo, QZSS, IRNSS
and SBAS, in addition to MSS corrections delivered via L-band.
Unlike GPS-centric technology which requires a minimum number
of GPS satellites for GNSS processing, Z-Blade™ unique GNSS-
centric capability optimally combines GNSS signals without
dependency on any specific GNSS system; this allows SP85 to
operate in GPS-only, GLONASS-only, Galileo-only or BeiDou-only
mode if needed. In addition, SP85 supports RTCM 3.2 Multiple
Signal Messages (MSM), a standardized definition for broadcasting
all GNSS signals from space, regardless of their constellation.
This protects the surveyor’s investment well into the future by
providing superior performance and improved productivity as new
signals become available.

SMS AND EMAIL MESSAGING

SP85 has a unique combination of communication technologies
including an integrated 3.56 GSM/UMTS modem, Bluetooth and
WiFi connectivity, and optional internal UHF transmit radio,
providing unmatched connectivity for the user. The cellular
modem may be used for SMS (text message) and e-mail alerts as
well as regular Internet or VRS connectivity. SMS (text messages)
can be used to monitor and configure the receiver. Likewise, SP85
can use all available RTK correction sources and connect to the
Internet from the field using WiFi hotspots, where available. The
internal UHF transmit/receive radio allows for quick and easy

ANTI-THEFT PROTECTION

A unique anti-theft technology secures the SP85 receiver when
installed as a field base station in remote or public areas and can
detect if the receiver has been disturbed, moved, or stolen. This
technology allows the surveyor to lock the device to a specific location
and make it unusable if the device is moved elsewhere. In this case,
the SP85 receiver will generate an audio alert and show an alert
message on its display. Additionally, a SMS or e-mail will be sent to
the surveyor’s mobile phone or computer and provides the receiver's
current coordinates to allow tracking of its position and follow for a
quick recovery of the receiver. SP85's anti-theft technology provides
surveyors with remote security and peace of mind.

THE SPECTRA GEOSPATIAL EXPERIENCE

THE MOST POWERFUL TOOL FOR RELIABLE FIELD USE

The SP85's rugged housing, created by Spectra Geospatial’s
engineering design lab in France, incorporates a host of practical
innovations. Dual hot-swappable batteries can be easily exchanged
in the field as a one hand operation for an interruption-free working
day, ensuring surveyors remain productive until the job is done. The
impact-resistant fiberglass reinforced casing, designed to withstand
2 metre pole drops and waterproof to IP67, ensures that SP85 can
handle the toughest outdoor conditions. The patented UHF antenna,
set inside the rugged carbon fiber rod, extends the range of RTK
radio performance at the same time as armoring protection. The
sunlight-readable display offers instant access to key information
like the number of satellites, RTK status, battery charge and available
memory. With eLevel technology, the user is able to focus in one
place when leveling and measuring as well as automatically store
measurements when the receiver is level. These powerful design
features combine to make SP85 the most capable, most reliable GNSS
receiver, backed by a comprehensive standard 2 year warranty.

setup as a local base station. This saves time and increases the

< X . With the most advanced and rugged field data collectors from Spectra Geospatial, surveyors get maximum productivity and
surveyor's efficiency, allowing for more productive workflows.

reliability every day. Spectra Geospatial Survey Pro software is specifically tailored for the SP85 GNSS receiver providing easy-
to-use, yet powerful GNSS workflows, letting the surveyor concentrate on getting the job done. Spectra Geospatial Survey
Office Software provides a complete office suite for post-processing GNSS data and adjusting survey data, as well as exporting
the processed results directly back to the field or to engineering design software packages. Combined with Spectra Geospatial
field and office software, SP85 is an extremely powerful and complete solution.

Patented
inside-the-rod
mounted UHF
antenna design




APPENDIX 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]
® P65 certified sealed all-weather design ® 2.4 bs. (standard battery)
= Optional class | division 2, groups ABCD certified model = 3.0 lbs. (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 heater‘® = Long Life Battery Pack’ FZ-VZSU88U
® Optional 51268 = Long Life Battery Bundle
- up to 64GB additional storage with optional microSDXC card slot (includes rotating hand strap and corner guard set) ~ 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-IBRITO0LPE-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 wil vary based on many factors, including Screen
- brightness, applications, features, power management, battery conditioning and other customer preferences.
INTERFACE . Eﬁm”g connector %“ o satgmymsmpg s fom Mok 007 ! ’ ’
ype
& Headphones/speaker Mini-ack stereo * Bridge battery, magstripe reader, insetable SmartCard reader, nsertable SmTHCavd reader with bridge battry,
= Optional Seriat Dongle? Deeub 9-pin mmacnsss:mavhmam reader and ﬂuw ;?H: reader are mu(duallﬁ extlusweLPU s gute. UsB 3hvu port canﬂnn( be
m USB 300 1) lopin E;csessse w{nen(le \Ez;:\segub\:nesg;nt:magsﬁé\[ﬁeﬁvﬁsa er, utnp(mlha ' 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-45 108 - LBULOILLOND btes
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 1555MB,
= 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 tallcomer quards and rotating hand strap. Bridge 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 mAh (min.] TPM 1.2 available upon request - please contact your reseller or Panasonic 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




APPENDIX 4: CAMERA EQUIPMENT (CANON 5D MARK V)

EO0S 5:: markiv

Pursue perfection

Flexibility without compromise,
enabling you to pursue the perfect
moment.

EQS
S0

Mark V)

Wwyfd

0 22
0 RAW mepp rone S5 SFrs
= 'n

WiFi/NFC ey

+ A 30-megapixel sensor delivers images that are Product Range
packed with detail, even in the brightest highlights

and darkest shadows. EOS 5D Mark IV

+ Dual Pixel Raw is an alternative file format that lets EOS 5DS
photographers fine-tune image quality after it’s been EOS 5DS R

captured. EOS-1D X Mark Ii
+  Low-light performance is improved throughout the ISO EOS 5D Mark IV

sensitivity range, right up to the max ISO 32,000 setting

(expandable to ISO 102,400).

« A Digital Lens Optimizer works together with Lens
Aberration Correction fo compensate for optical
phenomena, including the camera's optical low-pass
filter, for incredible image quality. EOS 5DS

EOS 5DS R

Canon
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APPENDIX 4: CAMERA EQUIPMENT (SIGMA 50mm f/1.4) '0
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50mm F1.4 DG HSM

Qo= e Incredible resolution ideal for the
high-megapixel era. Introducing
the new benchmark large-aperture
standard lens

designed for digital SLRs, "SIGMA 50mm F1.4 EX DG
HSM". At that time, products for film cameras were
prevalent, yet we spent enormous effort to set a new
benchmark for the 50mm lens that optimizes the
characteristics of digital cameras, such as compensating
peripheral brightness, controlling the point images in the
corners, and improving the image wing, not only
around the focusing point, but also other areas in the

image.



APPENDIX 4: CAMERA EQUIPMENT (MANFROTTO 303 SPH)

303SPH

INSTRUCTIONS

Seuerica “VR= Heap

Nore B
The position of the housing “M* relative to the long plate “F* will need to be adjusted: loosen screw 0" o slide the housing. The ideal position is with the camera body as far back on the plate as it
cmauhslimeefrant s o e Jonglole 7 becomessfsble i thesamers ekl oFviow 2P

HMOUNT THE CAMERA ON THE HEAD
Hount the whole top assembly + camera on the head as shown in figure 7 by sliding the long plate “F into its housing and locking it by screwing knob “D*, then unscrew knob “W* and move the
camera on the verfical plane.

The ghericd "VE" head t decigned b allomvirivl scanes b be craaied by Congu kr Fom o
warious pamoranic sequences of dig ol or digiizd phokgraphs, iken a1 diFerentverial
angles.

There are d reqiranents b achiers good pmornic ssquence o ts:

. dswroy leveling of e pmaranic axis
A Panorami: heod tha enables ou 1o choose he anale ofrotaian bewseen ane shatand
he neel.

. The abiliy ko posion the camera = the " Bodd Point® o e knsCbe Fonilens is
wanifpabowe he panaranic axisof rainfon, b eliminak any paralax problems belueen
he near md disim | chjeckin he stane.

. An oddiend rowiing axis hal embles you ko ool several pmoranic squencesal
difkerenver ical malesin order w whieve 0 omplek spherical swne

[P

The spheica "W head wmprises hres main modoles hotperfem e Bnclens menlined
abovein pont2, Jond d

Il your iripad has a buikin levelling deviceaudh az the thanfo o #h D ripod's oo
bl Fbl, you will need 1o uge one of fre kvelling nccesaories ovoilable Fam e BanFore
rmge b ensure acorak kvdling of hehead Fee point 11,

Ty - |
Fic e lenellng desics fnat suppled] b e ipod, e e e "VE head on e lsveling devic via Brale ol ldiment "1
Comphee remyeknob ", rlak e brackel inle e vs ol posiion aszhonn in fg. 1 and lod i plaoe by sreving e bk "Bink hoke "C".

K

= F
s
% 1
H —a
v 1 =i f‘fﬁ
oo s
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APPROXIMATE POSTTIONING OF THE “NODAL PoiT- IICH
Rer Hatre 3 Ruan o o Rt

><

- LATERAL POSITIONING

(Ref. Figure 11): Choase a frame that contains both a near object ”17 and a distant object "2 situated along the same horizontal ine of vision.

1. (See Figure 114 and 118): unscrew knob “AF* and move the camera around the panoramic axis so that the two objects are first on the left hand side of the frame, then on the right. Check
whether the horizontal gap “X" befween the fwo objects varfes in the two frames: the more constant the distance remains, the more accurately the “Nodal Point” has been positioned.

2. For opfimum results, make minor adjustments by moving plate 5"

Once the right position is achieved if is YERY USEFUL fo memorise if by nofing the position of the plate “S on the index on the graduated scale.

7

KSTRICTIONS. FlR SPHERICAL PAORAMIC SH00TING IEE]

lispedal panoramicsene i obtained by adding together panorarrics equences taken of differemt angles fromthe horizontal. Festyom wil need
0 choase the nrnber of panararric se grences yon will need to cormplete the sphere depending an he angle of the lens you wil be vsing
Before sturting with  « panoramic seqvence, dhwose the initial wertical angle using the round scale "2* (fig. 121

Unscren loding knob “UF" or rervove it cvmpletely f you du not need Git must he vsed 1o

aompletely stop rotation when the head & used in non-vertical psition, ar tu wesid any accidental uvernent of the head in any
psiion 1.

Decide the nurrber of shots or the angle of rotation between each shat for the first panoramicsequence Gee the dart below)

|m|3\vn°| w | [ w [ o] s o[ [ w] =]

n.shau‘#lslé|WU|IQ|15|IS|M|3$|H|

 Screw benab “A6" into the seleded setting holes "0
* Release locking lewer "B" and rotate the camera on top plate"8E to the pasition of the firstshot
* Hold the aarnera in position and ratate the central barrel "LC" umt he fitst “cick stop"” & readhed, then lnck lewer "LE",
 Take the first shot and then ratate the camera to the nect " dick stop withnt releasing "8B° and take the next chot.
Continue this pracess wntil the start position s reached
(nee o Bave corrgleted the fitst comnplete panaramicsequense, you cun start un the wther panoramic sequences needed to ver the
sphere dhange thewertioal angle wsing knob "W and round scale "2, and repeat e wperctions desaibed abve fur enchfull sequence

The base of the head "L0M hos grodvated scae markings from 0 to 260 and a reference indesx "WE" on the ntral barrel "AC". This
B10 be used 10 set angles not on the chart, Tovse e heod in s way, wnluck knob “06" to disengage the "dick stop” during rotation
of central barrel "AC" and use the lacking knob ™" to lodk the position during shouting,

WOTE: The anqle of the lewer on the rarchet knob “4B" can be repusitioned oz required without effecting the lodsitelf. Pull fre lever
antards, rotate as required and release and itwill bagte in the new pesifion

mouninG THE camers EXENIEIEL

Remove the fop assembly {fig. 2) by releasing knob
D7 To lide it ompletely out o the housing, push
safety button “E”.

Remove camera plate “CP* (fig. 3) by releasing knob
“6". To slide it completely out of the housing, push
safely bution “H,

You wil find two screws atache 1o the top asembly:
serew “)” (fig. 3)is 1/4 in; “L" is 3/8 in.

Depending on your camera fripod attachment, choose
the correct screw and use it fo fix your camera fo plafe
0P (fig. 4). Use a coin or screwriver o lock: foke
care o lin the lens wih the et of the e
indicated by ltter "k,

Mount the camera on the fop assembly as show in figure
5 by sliding the camera + plate into the housing
following the direction shown by the “insert” arrow.
Tk Tsohszshg knok B ifivsdodbiy, ibessare
fualgn-the lens wih he ong plate B¢ —thefenscals
st be pesTectly dbave thesot of e plte s shown n
figure 5.

The angle of the lever on the ratchet knob "G” can be
repositioned as required without effecting the lock itself.
Pull the lever outwards, rofate os required and release
M e ——

JOIRATE REITONNG

(FTH 'Wod P @

P eme beig sl o chieds d worying

dedames Fom e il whes heshol :being

e [ and i obje) he "ok Puin”

ek b oo ocruraely i s Fllows

Dhispeitedine i st ONL wilh el

e}

Naler

- HESTADNETIONAMEINA POTTONAG

- JILETLATERA POSTIOHNG OKLY SHEK
1OHAMLOAL POSTION HAS BEENSET

- LONGIMDIFAL ST

(8 € Fige 10: oo o conlois bk e o "1 * o cidon wbied "2 suced dong the sme el e oftion

1. Beeligure 0kand 108} sz kob S md el e el laveo bingbe b ot e el andhen e el o o o chki e he
hl g " belveen [he I chijelsories e v e I e Ihe bt e N Puin hs b policeed

‘2 Foroptinom vk, ook moier e shynieing plte'F

Do e righ posdion = ockienedil YR IRFLL o smorisai by ncking Ihe poston o e pale'F* on e on e ofwaled o,

ADDITIONAL PLATES

1fyou have a very compact camera we suggest you to use the short plates “SC* {fig. 13) and "FC* (supplied with the head) instead of the two lang plates “F* and "S” in order fo reduce space and
weight of the system.

To replace the plafe ”S” unscrew screw *SD* {fig. 13)

To replace the plate “F*, please refer to fig. & and unscrew screw “0"

USE OF THE KIT AS AN OBJECT PANORAA TURNTABLE

The head can lso be used es a furniable, useful for shoofing object panorames. For this use, loosen knob “¥* and push button “AH” to slide the lower plate “S” out of the housing on the panoramic
rotation base unit. In place of the long plate and top assembly, mount one of the two shorter plates supplied as a base for your obiect. The plate housing has a “center” mark fo help you position
your object accurately above the center of panoramic rofation
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