Specifications for SIX (6) GNSS Network Rover Systems

The Alabama Department of Transportation is requesting bids for a quantity of FIVE (5) GNSS Network
Rover Systems with built-in SATEL UHF Radio Receiver better than or equal to the Leica GS14
Profesional GNSS Receiver and ONE (1) GNSS Network Rover System with built-in SATEL UHF Radio
Receiver and Transmitter better than or equal to the Leica GS15 Performance, GPS L1/L2, RTK GNSS
Receiver providing position corrections a minimum range of 2 miles. The system must allow for a direct
download of binary raw and RTK data into the Department existing post processing software.

Each system will require all necessary setup equipment for static observations (tripod, tribrach, carrier,
controller bracket, height measuring device, etc...) and a controller better than or equal to the Leica Viva
CS15. The following technical requirements or equal must be met in order to meet the functional
requirements of the DOT.

Real Time GPS System Rover Requirements

General

a) The system shall have the capability to perform Real Time Kinematics (RTK) surveys.

b) The system shall consist of two primary components: antenna/receiver/radic modem and
controller/wireless data modem.

c) The system shall be configured for an “All on the Pole” setup. The system shall be wireless and
transmit data from the receiver to controller display unit (CDU) via Bluetooth technology.

d) The system shall weigh no more than 6.5 Ibs. when assembled all on the pole including batteries
and the 2 meter pole.

e) The system shall be configured either as reference or rover unit, for real time or static data
collection operation.

f) The system shall support both UHF radio modem and wireless data modems for RTK data
transmission.

g) The system shall be capable of performing RTK while simultaneously recording both field
coordinates, raw GPS measurements and codes/attributes without the need to purchase onboard
memory.

h) The user shall be able to perform Static, Rapid Static, Stop-and-Go, Kinematics and Kinematics

On-The-Fly surveys in Real Time Mode.

RTK Initialization to resolve ambiguities shall include ‘On-The-Fly’ (OTF), ‘Static on Unknown Point’
and ‘Static on Known Point’ scenarios.

The CDU shall be capable of utilizing a dual-processing task to permanently check the real time
carrier phase ambiguity values.

Reliability of OTF initialization must be better than 99.99%.

The CDU shall indicate to the user the ambiguity resolution status at all times.

m) The CDU shall provide information, such as satellite tracking status, battery status and memory

n)
0)

P)

capacity, of both the roving unit and the base unit when the user is operating the rover unit.

The system shall provide stakeout features with different orientations. See section ‘Real Time
Stake-Out’

The system must come standard with the following software capabilities: Data management, full
COGO, line and arc staking, point and road staking, and cross section surveying.

The system must have the capability of receiving and processing a GPS NETWORK correction
from the existing ALDOT reference station network.



Field Operations

a)

b)

The system shall automatically begin tracking satellites and initialize integer ambiguities when
powered on without user interaction.

It shall display the following information:

e Number of satellites tracked verses number of satellites available

e Number of satellites for which integers are resolved

e An indicator of the accuracy of the currently computed coordinates

Real Time Stake-Out

In real time stake-out the system shall allow the user to easily orientate themselves to True North,
Grid North, the Sun, a line, the last survey point or to any user-selected point stored in the system
database.

The system shall allow the user to stake-out from a job (geodetic or Cartesian or grid) or from an
ASCI! file (in any order of Point ID, Northing, Easting and Height).

The stakeout screen shall be able to guide the user to a point by graphics or text. Both the
graphical guidance and the textual guidance information shall be displayed on the same screen.
The system shall allow the user to choose between an orthogonal or polar display to assist in
guidance to a point.

The system shall provide a graphical display that scales automatically as the user approaches the
stakeout point. The target shall appear as a bulls-eye on the graphical screen.

The system shall alert the user when the user is approaching the target. This should be in the form
of graphical display and/or audible alarm. The system must allow the user fo set a user-definable
distance between the user position and the target in order to activate the audible alarm. When the
user is within the radius of the defined distance, an audible alarm shall alert the user.

The real time system shall have the ability to compare the surveyed point with the point to be
staked.

The system shall allow the user to stakeout points, grids or lines.

Each receiver must efficiently display current station and offset of unit based on a stored 2-D
alignment. ;

Must accept 2-D alignment file created with Terramodel 10.51

Items that must be included with each rover system

A.

moow

3

Rigid shock resistant carrying case(s) to hold receiver, controller, and static setup items including
tribrach, carrier, measurement device, etc...

Two meter fixed height composite GNSS pole with quick connect and Heads Up Bubble

Data Collector Mounting bracket for Pole

Carry Bag for Pole and Pole Accessories

An adequate supply of LI-lon or NiMh batteries to operate all provided electronic equipment 24
continuous hours without charge

AC/DC dual battery chargers



The following specification describes the minimum technical and performance requirements for FIVE (5)
GNSS Network Rover Systems with built-in UHF Radio Receiver

| GPS L2

| GLONASS

| Galileo

' DGPS / RTCM

!E’K unlimited

| Network RTK
Position update & data recording
' 5 Hz positioning

' 20 Hz positioning

' Raw data logging

RINEX logging

| NMEA out
Additional features

RTK Reference Station functionality

. GSM

" UHF Radio

I GNSS Performance
. ?

GNS&

GMSE technology

Leica patented SmartTrack technology!
« Advanced measurement enging

- lamming resistant measurements

=« High precision puise aperture multipath comelator for pseudorange Mmeaasurements
« Bxcefient low elevation tracking
« Very low noise GNSS carrier phase measuremients with «0.5 mm precision
= Minimum acquisition time

No. of channals

120 channels (240 channelsi*

Max. simultaneous tradked satellites

Up to 60 Satellites simultanecusly on two freqiences

Satollite signals tracking

- GPSILL L2 L2

fil_ﬂéésu'rement Performance & Accuracy

Mwlng mode after irdtiaii:aﬂon

| Static l_phasel w rm ion" nbser\-a'uuns

= GLOMNASSILL L2
« Galileo
» Compasst
=0 » SBAS: WAAS, EGNOS, GAGAN, M5AS, 0255
Reacguisition time < 1 sac
DGPS / RTOW Tvplcallv 25am 1rms}
Accuracy {rm ReaFTime {RTEE. 15 o0 2000 T R o
Standard of compllan:e Currrpllam:e mnlm17u3~s
Rapid static {phase| Herizontal: 5 mm + 0.5 ppm (rms)
| Static mode after initialization Vertical: 10mm + 0.5 ppm frms)
Kinematic {phasa] Horizontal: 10mm + 1 ppm [rms)

v-:mcm lﬂl'nrn+ lpprn frmsi

e _Jaf,ﬁiﬂ‘ el il A

Hcanzmta[ 3mm +01 ppm {rmsj
Vertical: 2.5 mm + 0.4 ppm frms |

Static and rapid static (phase)

Horizontal: 5 mm + 0.5 ppm (rms |
Vortical: 10mm + 0.5 ppm (rmsi

Kinematic iphase|

Horizental: 10mm + 1 ppm (rms]

Yertical: 20 mm + 1 ppm {rmsl
BT T e S R L YA

O the iy {TF ittt : z
FTE techiology Lema Smartcned\ technaloey
Feliability Better than 99096

Time for initalization Typically & sac?

OTF rang= up to 70km?*

NetworkREK T il DR s S
1 supported RTK networ: soletians VRS, FRE fAX

o Mg A o coocma it

(3

Suppurted RTE nebaork standaﬂis

strcture may stil occur, Leica Geosystems: camm guaranhae full l:umpass mmpaubim

u

Tmmnpﬁssgmlsmtmanzed, amoumhﬁtsmmbeentradm mahstemimrrrmf&ﬂsdw&geshthasgmr

Megsurement pmdshn accuracy and reliabiiity ane dapendent upon \arious factors including nurnbar of satallites, gvornetr\c
obstructions, observation time. ephemeris accuracy, ionospheric conditions, multipath etc. Flgl.ns quoted assume nnrmal 1o
favorable conditions. Times required ara dependent upen various factors induding number of sateflites, geometry, lonospheric
canditions, multipath ete. GRS anﬁGLQNﬂSScantnmsepEﬁurnmm and aecuracy by up to 30% relative to GFS only.

Might vary due to atmospheric conditions, signarmutupam obstructions, signal ge:memrandrurbarof tracked sienals.

= Uperade possibility to 240 channels induding GPS LS

Mi\C lMasﬂrAuﬂiaw Cm:kpt} appro.ed bv th. Wi SC 104




Hardware

st

| Weieht (55141

| 0535 kg

| et

[ 290 kg standard RBTF roeer induding conmadler, batt

Dimension (0514 (diameters height)

|190mmx%rnm

Ty = cations

Tampomw e, op@raﬂ ng
|

—40° C to 4657 C compliance with [SOQ022-10-08.
WL STOE10F - 502.4-Ji, 8IL STD 810F - 501411

| Temperature. stofage

—-40°C to +80° C compliance with 1S02022-10-06
ML STD 810F - 502.4-1l. MIL STD 810F - S0L.4-11

Humidity

| 1008, compliance with I500022-13-06, 1509022 -]

Froof against:water, sand and dust

| P&s according IEC6052 and MIL STD 810F - 506.4
MIL STD B10F - 512.4-1

| Protect=d against blowing r@in and dust

| Protected against temporary submersion into watar)

Vibration Withstands strong vibmtion during operating. compliance with 1509022 -36-08 and
MIL STD B10F - 514.5-Cat. 24

Drops Withstands 1.0m drop onto hand surfaces

Fundctional shock 40 g/ 15 to 23 msec. compliance with MIL STD 814

up to 100 mm

Withstands topple over from a 2 m suvey pole onty

Nominal 12V DC
Range 10.5 - 28V DC

Powwer consumption

Typically: 2.0 W, 270 ma

Internal power supply’

Recharge & removable L-lon battery, 2680/ 7.4

internal power supply, operation

time

+ 10,00 h static observations®
« 700 h receiving RTK data with internal UHF radie®
+ .00 h receiving RTK data with internal GSM*

Extemal power supply

Recharpeat e external NiMh battery 9 AL 12V

Memory % Data Recording

ofies, poke and bracket

1500022 -11 -special,
1509027 -11-spacial,

2-04 and MIL STD 810F - 507 .41
-1 MIL STD 810F - 510.4-1and

imax. depth L4my}

No loss of lock to sataliite signal when used on a pble s_et-up and submitted to pole bumps

1 battery fitinto receiver

{Tvpe of data

Certifications Compliance tor
FCC CE PICRB
anai apprwals iasic Canada. C Tick .-ustm!ia J.upan. Chinai
| Wiemo R R s
Memory medium Removable micnoSD Card: 1 GE
Data capacity 1GE istvpic.alh' stjfrn:herrt for about GPS & GLONASS |&+4 satallites |

= Leica GMSS raw dam

» RINEX data
User Interface Buttons - ON / OFF button
\ « Function butten
Burtton functiomlity Function button:
1 m « Easy switch between Rover / Base mode
. = Easy “Hen" J:_a_s@orﬁng functionality
. Led status indicator Biuatooth, position. KTK Rover status. FTK Bas= status, data logeing. internal power
status, external powar status
Additional user interface Additicnal web imterface functionality provides full status indicator and configuration optiens
Communications Commurication parts 1 x USB/ RS23Z Lemo
; : : 1 x Biugtocth® port. Biuetoothe v2 CO-I- EDR. class
9% & -:.~:","-.' .' :." -L' - . L
P Iatr s
= = Fully rrtegrcrted. fully sealed recie oy racios
- SATEL. Facific Crest and TrimTalk support
« 400 = 470 MHz bandwidth
UHF antenna options » External UHF artenna connector i Type ONJ
G5 / GPRS phone modem = Fully integrated, fully s=aled phone modem
= User exchangeable 5B cand
- Quad-Band GSM / GPRS: 850 / 900/ 1800/ 1900 AiHz
uSM: an‘tﬂnna - lningramu GSM an‘hmna
Radic modems c-L.qp|:n:.\r1: uf any suitable LlHF / VHF radic
GS¥% / UMTS / COMA phone modems | Support of any suitable GSM / GPRS / LMTS / COMA modem
Landline phone madems Support of any suitable Landline p hone modam
! g L R ST s = 2t >
-'I | et r:_,...\.“ b IR - Sl asthd
' Peal-Time data formats for data Lelca proprietary formats [Leica, Leica 4G)
i transmission and reception MR, QR+
; Real-Time date formats according I RTCA 2.1, §TCM 2.3, RFCW 3.0, RTEM 2.1
| RTCM standard for data transmission
{ and reception
3 NVIEA output MAMEA D183 V 4.00 and Leica proprietary

* might vary with termparatiores, age of battery, transmit power of data link device.




The following specification describes the minimum technical and performance requirements for ONE (1)
GNSS Network Rover Systems with built-in UHF Radio Receiver and Transmitter

. RTK up to 5km

: BTK unlimited

RTK Reference Station functionality
GNSS Parformance

GNSS t2chnology

Leica patent=d SmanTred technology:
» Advanced measurement snaine

+ |amming resistant measuraments

« High preckion pulse aperturs multipath comalat
« Exczllent low slvation tading

- M_LI'!_I'I'N.II'II EUEIBRKTI e

o for pesudorangs measurements.

« Vary low nolse GNSS carler phase measursmets with <0.5 mm precision

iz, of chann=ls

120 channels

Max simultanscus tracked sasllites

Up o &0 Sataliitss simultanscusk on o frequs

satelite signals tracking

« GPSILL L2 L2C LS

« GLONRSS:L1 L2

« Galileo [Testi: GIOWE-4, GIOVE-B

+ Galllzo: E1. E53 ESt. Al-BOC

+ Compass*

» SBAS: WAAS, EGNOS. GAGAN, MSAS. CESS

G35 measu=ments

+ GPS: @mier phase full was length, Coda (0A,
« GLONASS: carrler phase full wave length, Cods
+ Galileo: crmier phase full wave lenth Cods

Fully Independent code and phase measursments of all frequanclas
P CCoda)

CiA P onamow Coda)

Measurement Performance & Accuragy

o)

. of mrnpl:e

Cum-pllanr_e w!th 1SO17125-8

Fapid static iphase)
stanic mode after Initalization

Horzontal: S mm + 0.5 ppm (s
vertial: 10mm + 0.5 pEem ims|

Kingmatk: (phasei
Mz rncr:le a{xer hmailzat}m

Horomal: 1omm + 1 peen (mms |
'u'emal zc-m-rlppm lrmsl

Static | phasnl wlth long
obsenvaticns

Honzmmi‘ smm-t- 0.1 ppm {rms:
Vertical: 3.5 mm + 0.4 ppm [mms]

Stz and rapid static (phase)

Hortzestal: 5 mm + 0.5 ppm (s
Verti@l: 10mim + S pem s

Kinemath: |phasei

Horzomal: 10mm + 1 ppm ims )

Vertial: 2-:-rrrn+1wm 1rm5l

e Ay -{OTF iitializat) CHIEE o
RTF. techredogy L@ ;n'sartd'led te-:l-n:im
FelBbility of GTF INtalzaticn Bter than 99.79%:
Time for ntalization Tuplcally ds=c
CTF @nge up to 70 km’
Suppurtadm newm'k coluthee | VRS, AP WX

! The Compass slgnal ket finalzed, atthough, test sinak have been wacked In @ test endFcoment. &s changes in the signal

supported PTE. netaorh standards
e - -

strucrure may still ccer Lelo Geosystems cannet quamntee full Compass compatibiliy.

* pe=asursrTent precision. acouracy and reliabiliny @e dependent uponvanious factors Induding number of sateliites. gecmemy
stetuctions. obssn stich tme ephemerts accuEsy, lonospherc corditions multipath =t Flaures quctad sssume nomd o
faromble crditions. Tmes requi=d are depandent upon varkus factees Induding number of satslites, g=ometry. lcasspharic
ceriftions. muttipath ete. GPS and GLONASS can hresse paformancs 2 acuracy by up to 30 relathes to GPS ool & full

Galilen and GPS LS constellation wil Further incrsase measursmant perfrrmances and asurace

-

Mightvary dus to atmespbens conditiens, sknal multipath, sbstudions skenal geometry ard number of Tacked sianak.
Mightvary with tempemtures. ae= of bareny tEnsmit power of data link device.

MAC (Mastr Aualliary Convapt) appeoved by RTOW SC 104




Hardwar ¢

bl

| Waieht 135150 |13 kg

| Wasishit | 3.30 kg standard RTE rover including siot BTE device. contraller batianies pals and bradet
| Damnsict 10 l,.u |dsama(ur\ r'egl't- 196 mim x 1U8 mm

L:—:" AT 2 BT e =57

:Terrmramru. cparating | —40° C 1o +657 C comphance with 1S05022-10-08, 150902211 -spedal,

{ MIL STD B10F - 502,41l MIL STD 810F— 50141

| Temperature, stotags —40° C 1o +80F C, compliance with 1IS09022-10-06_ 15090622 -11 -special

MIL STD B10F - 502.4-1L MIL STD 810F— 50141

| Humidity

100%, complance with 1509022-13-0c, ISOP022- 12-04 and MIL STC 810F - 507 .4-1

‘: Froof against: water sand and dust

MILSTD 810F- 512.4-1
Frotected agamst blowing rain and dust
Protected against temporany submersion intowater | max. dé

IP47 according IEC60529 and MIL STD 810F - 506.4-1 MIL SJD 510F - 510.4-1 and

ot 1me

|
|

| Vibration Withstands strong vibration during cperating, compliance with 500022 - 36-05 and
i MIL STD B10F - 514.5-Tat 24
| Drops Withstands 1.0 m drop onto hard surfaces
Functicnal shock 40 g/ 15 0 23 meec comphance with 8IL STO 810F - 5165-1 {
No loss of lock fo satellite signal when ussd on a pole sot-up and submitted to pole bumps
up ta 150 mm ;
Topple cver v,llhstarm hoppde wtma;msun&v puleomb hard suifaces
‘Powesr & Tiac S S W !
Supply voltage Nominal 12V D( :
Range 10:5- 28V DC
Poevar cof i Typically: 32 W, 270 mA

internal power supply

Rechargs & removable Li-lon battery. 2.edn/ 7.4V, 2 &

it INto receier

Imternal poer supply, operation
time

« 10.00 1 receiving RTK data with standard adio®

= 0,00 h transmitting RTK data with standand radic®
- 7.50h FTK via GSM/GPRS connection®

using 2 internal batteries

|

= E3sy swich batween Rover | Basa made
= Ezsy "Hera™ positioning functionaiity

Extemal power supply Recharg=able external NiMh battery 9 Ak / 12V 1
Certifications. Compliance to: !
FCC CE i
s : Local approvals {as IC Canada, C-Tick Austrelia lapan Chha
Memory & Data Recording e T e TNy et 45 L1 e Fe O ORI )
Memory medium Remowable 50 Card: 1 GB H
Data capacity IﬁBﬁtvpralb,' sufficient for about GPS £ GLONASS |8+4 satallitus) |
Type of data Cnboard recording of
= Leja GNES raw dat
= RINEX data
Recording rate Up to 20Hz |
User Interface Buttons > BN OFEDuton e
e = Function button
Burton functiorailiy Function putton:

Laa status indicator

isrootn®, position, RTk Statts, data logging, detalled poky

=T status

Adaitional user Imteriace

Aaditionat web interface functionality provides full status Indl

Eator and configuration optlons

Communications

Commurication ports

1% serlal RS232 Lema

1x1EE / RS232 Lemo

1 % LIART sarial & LISE (for removatie internal RTE devices |
1 x Buetaoth® pomn, Sgietoot™ v2.00+ EDE. C13ss 2

No. of simultaneous dsta inks

- Up to 3 data ks can be attadied and used simultanenus
=+ 2 real-time outpit Interfaces via Ingependst pons, prwil
R’TGA {armais

v |
g |dertical or alffe=int RTIY

A P g
Tinks TR

- Fuw mﬂgram \mr sealed racerw 7 transmit radios
« Usar enchangestbic davice

= SATEL. Facific Crest and athars

= 390 - 470 & HZ GEnawlath

= Transmit poaver: 0.5 - 1OW

Radio modems

= Fully Integrated. fully ssalsd recive [ transmit Raios
= | lsar enciEnge=atle deslce

= SATEL, Facific Crast and others

+ 390 - 470 MHI bandwlath

- power 0.5 - LOw

UHF antsnng optlons

« Fully Irmegrated LIHF antenrs
= Extamial UHF antenna connector | Typs O

3G GSW / LIMTSIHSDRA! phone
medsm

« Fully integrated, fully sealet phone moaem

= Lissy achangeanle device

= Ulsar avchangeabie SV cand

« Tri-Band UMTS / HSDRA: 850/ 1500 / 2100 MH2

« Quad-Eand GSM /| GPRS: 850 / 900 / 1800 / 1900 MHZ

COMA phans madem

« Fully Integrated, fully seaied CONA phone modam
« Lisar axchang=atie davice
» Dual-Band COMAL IXETT (800 [ 1900 MHz)

GEM/ LNTS FCONA antenna
options

= Integratad GSMW / LUMTS / SO antenna
- Extamizl GV LBATS ¢ COMA Sntenna connectod (Tvpe ON

R3dio moasms

SLpEert of amy suitable UHF £ VHF calo

CEN { UNTS - COMA phone modems

Support of any suitable GSM / GPRS f UMTS / CONA madan]

Landine phc-m madems

support of amy sultabia Landine phona maosm

R=al-Time Uata forrnar_s tor uata
transmission and reception

Leica propristary formats {helca, Lalca 4G)
08k, CWF+

Real-Thime data formats 3ccoming

| BTV standard for data transmission
| ana raception

RTCM 2.1, RTCM 2.3, RTCM 3.0 RTEM 3.1

| HMES qutpus

NMEA 0183 ¥ 4,00 300 Lelds propristary

O A -



The following specification describes the minimum technical and performance requirements for SIX (6)

GNSS Network Controllers

Operating system | Windews CE 6.0 &
| Frocessor Freescale IMX31 533MHz ARM Core |
l[ﬂrnenslnm ILx Wx D) 515 245 % 125 x 45 mm
| C510: 200% 102x 43 mm . ®
I - — . 710g
AL ;’._i;._f.'-_'.{-él i : ] i
512 ME DDR SDRAV z
1 GE tnonmvolatile NAND Flashy e
SD card slat |SDIC)
CF Tvpe |/ I card skt ¥
5-pin custom connector | USB| | -
Lemn module: Leme |USE and serial), USE & hest, 7-pin conhectar power pe
RS232 module: RS232, USE A host, USE mini AB OTG, 7-pin fonnectorn powar | A
Suetooth® 2.0 Cass 2 pes s
Wireless LAN 802.11kve ioption) |
Imng'ahd ZéGHz FHSS tutalstatlcn radin wlmfuﬂ'y ntegratzd intemal antenna joption| || e
5 e, o TR, ey ) |
Display 840% asca px&l |VGAJ color ™ wfth LED nackngu and touch screen {
Ketypad Rubber, tactile keypad, fully lluminated landscape
65 kays,
| QWERTY
including
e 12 func- |
Il o kﬂS 5 |
tion keys
! CWERTY iy
; Murmeric | e
-'_ Functon keys -_'_."_'u
Audio Integrated sealed speaker and microphone e
i 4 Biyetooth® audjo headset support !
Camera Integrated 2MP fived focus camera ® |
1
- TR = -5
e s ey |
Power Nnmma] 12 VDL {
Ranes 10.5- 28V DC
‘Battery GEE212 (7.4V [ 2600 mAh Li-lon rechargeablel, removabla o
Battery life® 10 hours
Batten charging 2 hours .
Temparature Operation; -30 to 607 C =
Storage: -40 to 80°C
Dust and Water 1PAT7 | IEC 60529) 2
Hurnidi‘hr 100% condensing IMIL-5TD-810F Method 507 .4-1) .
Do 12m .
Vipration ML sm-sml: Mathod 5141 5 Cat2d .
Application Saftware Viva Cnr;traller nuns Leica SmartWork Viva and Smarthrx ¥ LT In addition. a number
af regional solutions are avallable. For more information on fhe field software that's .
best for you, contact your local Leica authorized distibutionjpartner,
Siandard Software Internet Explorer Mobile, File Explorer, Word Mobile, Microsoff Windows Media™ Payer, .
Camera Sottware. Online Heb
100- 2:10\’ Cpawer supply for all regions ]
Stylus bl
2 x anti-glare display foils L]
Documentation CD .
Docking station (=]
12 ¥ DCwehide charger (=]
Additional cables <
Hand strap o
Pole holder set <
B Saft bag o
T i T e T - 2 = Epatme E bR =y =
U e= St
3 poom temperature, depending on use of embedded devices o= 0

Honto plawood over concrat




Treining

Technical support must be available within the State of Alabama.  One day of on site training is to be
performed by a factory trained representative.

The typical training course for the GPS Satellite Surveying System consists of a 3-day on-site session. The course is
designed specifically for the needs of the user of the system. Hands-on exercises are used to illustrate the data
acquisition, processing, and interpretation of the result. Course topics should include:

Explanation of the GPS satellite system
Geodetic background required for surveying with GPS
Applications of GPS surveying
Planning the GPS survey
GPS survey design
Set-up and operation of the field equipment
Acquisition and processing of GPS data:

Static

Rapid Static

Kinematics

Kinematics-On-Fly

Real Time
Inspection and interpretation of the result
Troubleshooting the survey
Adjustment of the survey data
Transformation of the GPS survey results into the user’'s datum
e State Plane Coordinates
e Local Grid Coordinate Systems
Transferring the GPS result into other survey systems
Care of the equipment

A specific course outline will be developed with the ALDOT, and be provided prior to the beginning of the
course.

Documentation

The GPS system shall be accompanied by complete technical and reference documentation. The
documentation may be in either hard copy or electronic format. Documents should include all available:

GPS Book, System Overview and Applications

GPS Equipment User Manual

Technical Reference Manual for the System Hardware
Operating Manual for the System Software

Guidelines to Static and Rapid Static GPS Surveys
Guidelines to Static and Kinematics GPS Surveys
Operating Manual for Real Time Kinematics GPS Surveys

® @ @ @ @ @ 8



Warranty

The manufacturer shall provide a 1 year warranty on the GPS Satellite Surveying System and either replace or repair
any parts of its products which are or have become ascertainably defective or unserviceable due to poor materials,
faulty design, of deficient manufacture. The software warranty shall be limited to the replacement of defective media
(diskettes or CD).

Support

For warranty repair and support issues after the sale. The dealer shall be able to provide warranty repair
services at the dealer service shop thus preventing the need to ship equipment back to the manufacturer
for repair. Support services shall also be available from the manufacturer via a toll free support number
and a web-based subscription support forum that is renewable on a yearly contract.

Dealer

Ability to provide 100% repair, calibration, and instrument update to all system components.
Ability to provide factory-trained repair technigues.

Calibration N.B.S. traceable.

Ability to provide training in instrument operation and application of software.

General System requirement

All eqguipment furnished shall be of the latest model(s) available in current production. = Used, demonstrator or
discontinued models shall not be accepted. Any variations from these specifications shall be so indicated on the bid or by
separate attachment.

All equipment furnished must be with full manufacturer's support. Services shall apply to all components provided and
shall include packaging and shipment, maintenance and repair, support and state requested enhancements. Loaner
equipment must be available for use in the event of malfunctions during the warranty period with lease equipment
available thereafter.

A full two-year unconditional labor and parts warrants shall be provided the GPS rover and base with a 80-day warranty
on all batteries. Loaner equipment is to be provided in the event of a malfunction, should the units be out of service for
more than three (3) working days during the warranty period. Thereafter, rental equipment shall be available. Should the
warranty exceed two years, then the standard warranty shall be in effect.

A toll-free telephone number shall be provided for operational and technical problems.

An on-site training session for no less than two operators, for a minimum of 12 clock hours of instruction in the use of the
system and software will be required with scheduling and format of the session(s) to be at ALDOT's discretion.

All cables, connectors, manual, latest literature, specifications, and other ordinary peripheral hardware and accessories
necessary for proper operation shall be furnished.

The vendor shall deliver in person the fully tested, debugged, setup and prepared hardware at a site designated. Base
unit and all accessories must be furnished with all of the necessary mounting hardware, battery, battery charger, and a
rigid carrying case.



Terms and conditions for award

Any GPS system that deviates from the specifications must list the deviation. This in no way removes the requirement to
meet the specification. The successful vendor shall be notified in writing of the tentative award. ALDOT testing of the
tentatively awarded GPS system will assure compatibility with ALDOT's equipment. The GPS system shall meet
ALDOT's standards for performance and have the capability of satisfying ALDOT'’s need. ALDOT will be the final authority
on deciding if the GPS system meets the contract requirements. Testing will be accomplished over a forty-five (45)
calendar day period.

By the end of the forty-five (45) day test period, ALDOT will:

1. Formally award and approve payment for the GPS system upon receipt of the vendor’s invoice; or

2. Notify the vendor in writing that the GPS system is unacceptable and for what reason. The Department will also
immediately return GPS system to the vendor freight collect.



