+— I

-\

-
—




Traditional use of computer technology
has largely been confined to the user’s
desktop computer in an office setting.

The field-centric nature of much of the
Reclamationist workload offers the

opportunity to provide software at the
customer
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Exciting advances in mobile
computing technology from
Microsoft with the Tablet Operating
System have stimulated hardware
and software vendors to broaden
the range of hardware and software
appropriate to performing powerful
fleld computatlon tasks.
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beyond GPS data collection. It
uses full function computing

#¢ GIS solutions in the field. Real
- time mobile mapping and
computing are now a reality and

¢ Mobile computing is the next Step w



The OSM TIPS Mobile Computing Team
+ has successfully tested field-oriented

software running on mobile computing

devices for both reclamation and
regulatory appllcatlons under SMCRA.
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XY Fujitsu Stylistic 3500 Tablet
) « Ruggedized, pen-based computer
3.2 Ibs.

i»10.4” Reflective (Outdoor) Color
7> LCD, Touch Screen

~ +500 MHz, 256 MB RAM, 15 GB
*~ HD

. & + Win2000

k%=« Int. 56K Modem, NIC in Docking
Sta.

s © » USB, serial, I'DA v1.1, PCMCIA
~ slot

" *» Sound, mic, headphone

'« Hot-swap Lithium batteries

'« Not waterproof




Panasonic Toughbook 18 Tablet

TOUGHBOOK 18 RUGGED, LIGHIWEIGHT K
WIRELESS AND CONVERTIBLE s

* Notebook PC Convertible to Tablet PC Design

* Full Magnesium Alloy Case
* 4.4 Ibs. Lightweight Design

* Integrated Wireless WAN, LAN and GPS @

= Intel® Centrino™ Mobile Technology -
- Intel® Pentium® M Processor 900 MHz TECRROLOKT

- Intel® 855GM Graphic Controlier
- Intel® PROMireless Network Fiwmmsﬂ
|

Connectinn 802 11b READY




Fuutsu Stylistic 4121 Tablet

e Ultra Low Voltage Mobile
Intel® Pentium® Ill Processor
933 MHz - M

e Microsoft® Windows® XP
Tablet PC Edition

e 10.4" XGA TFT with
Indoor/outdoor display

e 256-768 MB SDRAM memory

60 GB hard drive

e Built-in wireless LAN
(802.11b), 10/100 Base-TX
Ethernet

e One-year International Limited
Warranty
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Fujitsu Stylistic 5011 Tablet

« Ultra Low Voltage Intel®
Pentium® M processor 1.0
GHz

e Microsoft® Windows® XP
Tablet PC Edition

e 10.4" XGA TFT with
Indoor/outdoor display

e 256 MB -2 GB DDR 333
SDRAM memory

« 40-60 GB 4200 rpm hard
drivel

e Built-in 10/100/1000 Base-
T/TX Ethernet

e One-year International Limited
Warranty




s Bump case and the Harsh Environment
#1 Case for the Fujitsu Tablets




New Otterbox case for the Fujitsu
Stylistic 4000 and 5000 Tablets




PAQ Microsoft Mobile OS

Compad




Trimble GeoXT Microsoft Mobile OS

Standard features

e Embedded Windows CE version 3.0
operating system

e 206 MHz StrongARM processor

* 512 MB non-volatile Flash data storage

2. Outdoor color display

‘& < Ergonomic cable-free handheld
¥~ « Rugged and water-resistant design

 All-day internally rechargeable battery
GPS

e Submeter accuracy

* Integrated WAASL1

. * RTCM real-time correction support

.+ NMEA and TSIP protocol support

~ « EVEREST multipath rejection technology

- Trimble




GPS WAAS Enabled Compact Flash Cards
GPS Compact Flash GPS Receiver

 WAAS enabled

e Built-in antenna

 Low Power consumption-

e 12 channel GPS

 NMEA compliant

» Works with PDA’s and
Tablets




Teletype Bluetooth WASS GPS

% Bluetooth GFS Recelver

« WAAS Enabled, 12 Channel B
GPS Receiver gl

 Bluetooth wireless operation | ‘ s
up to 30 feet between GPS =1 GPs
receiver and Tablet or PDA

e Compatible with Bluetooth
enabled Tablets and PDA's

o "Pager-sized" device — looks
and feels like a pager — small
and lightweight.

Power Adapter Car Adapter GPS Clip Case

Charging Cradle Magnetic Holder







Trimble ProXR

Standard features
GPS

Integrated GPS/beacon/SBAS receiver
Integrated GPS/beacon/SBAS antenna
Heal-time ditferential correction sources:
e (oast Guard radiobeacon

e WAASI

EVEREST multipath rejection technology
RTCM input/ output

MIMEA output

Base station mode




Trimble ProXRS

| Standard features
| GPS
{ * Integrated GPS/beacon/satellite/ SBAS receiver
| o |ntegrated GPS/beacon/satellite/SBAS antenna
Heal-time differential correction sources:
e (Coast Guard radiobeacon
o UmnislAK satellite

e |andStar satellite

e WAAS!

EVEREST multipath rejection technology
RTCM input/output

NMEA output

Base station mode




- Leica System 500
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Tsunami Case Study:
RTK GPS Surveying at UCE
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RTK GPS Surveying with Tsunami

4 = The MCRCC and MO LRP staff surveyed 700
. acre bond forfeiture site.
7% Goal — To obtain a topographic survey and

document bare spots, slides, gullies, etc. to be used
to prepare reclamation designs.

% Equipment used — Leica SR 530 RTK GPS base
station and rover, Fujitsu Stylistic 3500R computer,
John Deere Gator 4x6 vehicle



}./J};"F EqUipment Used e




X Site Conditions

= Temperature 45-50°F
# zQvercast
. Steady drizzle to rain

B = Ground was soft when we started then
. got worse.




Survey Data Collection

= 2 man crew

7 One person drove the gator while the other rode in
the passenger seat to operate the computer and
hold the pole steady.

2 Used the Auto-Points feature to collect points every
25 feet horizontally or 1 foot vertically.

% Collected topo shots from the Gator. When other
features were encountered, the crew got off of the
gator and mapped the features
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Stakeout Auto-Points
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Input GIS 515 Inspect Tape Line

5PS Setup Monitor Alignment Return (Esc)
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Satellite Positions Relative to the Mine
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Mobile Computing With
ArcPAD




Mapping and Data Collection using
ArcPAD

: Field mapping and GIS data collection tool

Created by ESRI (same folks that make ArcINFO)

‘& Runs on a tablet/laptop computer or

Windows CE device (IPAQ or Trimble GeoXT)
Integrates GPS into GIS Software

TIPS provides single use software on request

7 Easy to learn, easy to use




What ArcPAD Does

& alton - ArcPad

? Links GPS data input with
' GIS function to:

7 Display maps and
photos with an active ==
GPS generated o
location. AN

7 Navigate to features




Collect points, lines and polygons

from GPS or Stylus
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Example ArcPAD Projects

Mine Shaft Mapping
Oklahoma Mine 7 AML Inventory
Missouri AECI Vegetation Assessment

Missouri Mining Site Mapping




Mapping Mineshafts Prior to Closure

w T
i

Field Data

coordinates

dimensions

depth

collar condition
Closure Data

* type of closure

e date of closure

e who performed




Mapping AML Features
Rock Island No. 7 Oklahoma

Historic structures
Fence lines

Gates

Pond spillways
Ditches

AML features

Access routes




Vegetation Assessment for Bond
Release — AECI - Missourt

Assess validity of Phase 3
Bond Release Requests on
10,000 acres

Permits as old as 1982

Compare veg. sample data to
actual on-ground conditions

Data was developed in
AutoCAD

Opened .dwg in ArcMAP

Converted to Shapefiles and
esported for ArcPAD
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Missouri Mining Bond Forfeiture
eclamation Assessment




Missouri Mining Project
Purpose

Estimate reclamation liability for
Missouri Mining Company lands,
and 1dentify and map mine site
features that need reclamation.




Missouri Mining Assessment Facts

2400 acres to assess

12 different permits
and many
amendments

Mined between 1977
and 1989

Bonds released on
dozens of bond
Increments making
determination of

what remains, very
difficult
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The Crew and Conditions

2 5 staff - no prior exposure to the site

= Only 1 staff with previous ArcPAD experience
2 4 hour drive from office

= 3 weeks to get job done

= Temperature range from 10 — 50 degrees F
2 Snow or rain 2 of the 3 weeks
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Capture a New Feature

Single Verte Streaming Vertex
R —— s CEX

Point Line Tool  #§ Polygon Tool | s
Tool  [BNEETIEEP mamTIL W
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Collect Data

¥ Line Features @

| Prap

wa', Line 10 Mumber

Dal
Line Feature Type

L Phato Murnber ' e

Create and use
P custom data entry
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Length [ft)
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Gully Depth [Ft) E EC

Spillway Type

Fipe Diameter [in)
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Assoclate Photos with Locations
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g Comments

Line Features

Comments

Lang Deep Ditch nat really & g permit are:

.

——
rf.'-' start o4 Mowell Groupiise - M., Bl missourimining2

10 Arcview GIS 3.3 R Missouri Mining - ArcPad




Navigate to Difficult Features

% mo-mining.apm - ArcPad

{7-23-150

51531; 53./1:5286
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Finding the Way Back To The Truck
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Customize GPS Settings

ArcPad Options A
5 F'ru::tnu:n:ull r;-‘ GRS 5 Quality Lﬁf Eapture] A | »

{ Mo'Warnings
(¢ Mon-Compulzan Warnings

{7 Compulzony W arnings

W Mawirmum PDOFP |E

| Mawirmum EPE

| DGPS Mode Only
w 3D Mode Only

Cancel




Customize GPS Point Settings

ArcPad Options E|

¥ F'rntnu:n:ull Fia"‘ GFS l S Quality ¥ Capture ‘L‘-.,b 1 | b
v Enable Averaging

Murnber of positionz to average

Pointz |3

Vertices

Streaming Vertices Interyal ‘1




Importing Field Data to Autodesk Map

Froject coordinate spstem

@ LUTHE3-15F
J LT itk HADEI datum, Zone 15, IS Foot: Central Meridian 33d

Driver Options. .. | Changing Driver Dptions may affect the layout of the impart properties table,

Import properties for each layer imported:

Input Layer | bDrawing Layer | Input Coordinate | Data Points
[ area-nadd3meter| =By Data= UTMS35-15 attributes =ACA0 POINT=

Sawved profiles

= .
Load.. S ave. [v Import polpgons as closed palylines

Current profile; arcpad-impart. ipf

Cancel
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Summary

# Mobile GIS and CAD are a reality

2z OSM -TIPS placing “seed” units in State
: and Tribal offices

& = TIPS provides software
2 \We are looking for partners to help with
.+ training and development




o e

¢ Through TIPS, OSM continues to work with

Ao ]
{25 our State and Tribal partners on workshops,
field demonstrations and training to increase

. the use of _Mobile GIS and CAD.




For More Information

P Contact your TIPS Service Manager, or

A Bill Joseph — Alton, IL 618-463-6463 X 106
% Lou Hamm — Denver, CO303 844-1400 x 1475
> Len Meier — Alton, IL 618-463-6463 x. 109
i(i Bob Welsh - Denver, CO 303-844-1400 x 1478
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