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IInnttrroodduuccttiioonn  ttoo  IInnddoooorr  FFoorreeccaasstteerr

The Forecaster application suite is used to generate coverage analysis maps of survey areas.
These survey areas will be located indoors or any other area where there is insufficient GPS
coverage.

Forecaster consists of three separate applications. Indoor Projector imports an image
(BMP, JPEG) of the survey area and creates a linear projection onto this area.

Forecaster Collector collects RF data within the survey area and correlates it to the
projection file created with Projector. This data is collected with the BVS Coyote Receiver
hardware.

This data is then input into Forecaster Analyzer, where it is then analyzed and processed
into various types of reports. These reports represent the RF coverage validation and
prediction over the survey area.

QQuuiicckk  SSttaarrtt

You will need the following to get started with your survey.

1. An image file of the area to be surveyed.
2. Coyote hardware.
3. Technical information on transmitters in the survey area (if possible).

You will perform the following steps in order to complete your survey. These steps are
outlined in the sections below corresponding to the various applications.

1. Import your image file into Indoor Projector
2. Create a projection based on known distances in the survey area.
3. Save the newly created projection file.
4. Copy projection file on the device where the Forecaster Collector will be

running.
5. Import the projection file into Forecaster Collector.
6. Collect data points over the survey area.
7. Save data file.
8. Copy data and projection file onto device where Forecaster Analyzer will be run.
9. Import data and projection file into Forecaster Analyzer.
10. Create reports on coverage.
11. Save and print out reports for presentation on the coverage analysis.
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I. Indoor Projector
IInnttrroodduuccttiioonn

TThhee  BBVVSS  IInnddoooorr  PPrroojjeeccttoorr  iimmppoorrttss  aann  iimmaaggee  ooff  aann  aarreeaa  ttoo  bbee  ssuurrvveeyyeedd  aanndd  oouuttppuuttss  aa  bbaassee  ffiillee
wwiitthh  iinnffoorrmmaattiioonn  ttoo  pprroojjeecctt  ddaattaa  oonnttoo  ttoo  tthhee  iimmaaggee..

Projector is a Windows application that can run on any PC or tablet with a minimum of
Windows XP installed. The output file is used by a “Collector” program to collect and
overlay RF data points onto the survey projection.

The resulting combination of collected data and the projection is used in an “Analysis”
program to show RF coverage information in the surveyed area.

Figure 1 – Indoor Projector

Projector also allows you to add 2.4 and 5 GHz objects such as access points and
interferers. Text can also be added to the floor plan.
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IINNSSTTAALLLLAATTIIOONN

To install the application from a CD, place the CD in the drive. Choose the Indoor
Projector button. Follow the installation instructions on the screen from this point.

If you are installing from a Tablet, use the SD card provided with the USB Flash card
driver. Insert the USB driver into a USB slot. The device will show up as new drive letter
(i.e. D:). Run the setup or autorun program from the root of the drive. Then choose the
Indoor Projector button and follow the installation instructions.

QQUUIICCKK  SSTTAARRTT

Creating a projection file that is ready for use with the Collector requires the following
steps. See the sections below for individual explanations. Projector can import any of the
following file formats: Monochrome BMP, 16-bit color BMP, 256 color BMP, 24-bit BMP,
GIF, ICO, TIF, JPG and PNG.

1. CREATE A PROJECTION
2. SET THE DIMENSIONS FOR THE ASPECT RATIO
3. ADJUST SIZE OF FLOOR PLAN IF NECESSARY
4. ADD STATIC OBJECTS TO FLOOR PLAN IF NECESSARY
5. ADD CUSTOM IMAGES AS STATIC OBJECTS
6. ADD WALLS, WINDOWS, AND DOORS
7. SAVE FILE

CREATE A PROJECTION
Use FILE/NEW on the menu to create a new projection file. Choose a floor plan from the
popup window to use as a base for your site. You may use a .bmp, .jpg, .gif etc.

SET THE DIMENSIONS FOR THE ASPECT RATIO
Click the ruler icon in the toolbox. Look for a location on the projection that you know the
distance. Click on the first point of the measurement. A flag will mark the spot. Click on the
second point of the measurement.

Now enter the distance and units for the measurement. Repeat steps 2 thru 4 for a second
measurement. Make sure that the second measurement is in a different orientation from the
first point. Keep repeating until you receive a message saying that a valid projection exists.
Points used for the projection may be deleted from the listbox on the left status bar.

ADJUST THE SIZE OF THE FLOOR PLAN
There are two types of image reduction available in Projector. There are multiple
algorithms used to achieve the reduction.
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Scaling
Scaling the image reduces the size of the image while attempting to keep all of the
features of the floor plan. In effect, the image is shrunk. Scaling the image can be
done in different ways. Different interpolation modes for scaling the image are listed
below. These modes use different techniques to determine how to reduce groups of
pixels into one which is representative of the group.

Interpolation Modes
D is the destination image and S is the source image. Here are simple explanations of
some of the interpolation modes. Trying all of the modes will give a better
understanding of what changes the image will incur. Remember, the higher-quality
reduction, the slower the process. The lower the quality, the faster the reduction.

Bicubic - D takes on a color value from a source matrix (S) based on a polynomial
function.
Bilinear - D takes on an average of colors from the nearest region of S (for example,
a 2x2 matrix)
High Quality Bicubic - D takes on a color value from a source matrix (S) based on a
polynomial function.
Higher quality Bicubic (will run slower)
High Quality Bilinear - D takes on an average of colors from the nearest region of S
(higher quality than simple Bilinear)
Nearest Neighbor - D simply takes on the color value of the nearest pixel in the source.

Cropping
Cropping the image will clip off the part of an image not specified in the new
dimensions of the image.

ADD STATIC OBJECTS
A number of static objects can be permanently added to the site. Inserting each type of
object is explained in the following passages.

Add an Access Point
Existing Access Points may be added to the floor plan to simply show their location.
First, decide whether you want to represent an 802.11a, 802.11b, or 802.11g access
point. Choose the icon from the toolbar with the correct letter on it (A,B,G). Now
click on the part of the floor plan where you would like to represent the access point.

Insert Text
1. Click on the text insertion button on the toolbox.
2. Click on the location where you wish to insert the text.
3. Enter the text.
4. Press OK.

Microwave/Directional Antenna/2.4 GHz Phone/Compass
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Any of these objects may be placed on the floor plan. Simply click on the desired
object. Then click on the floor plan where you wish the object to be placed.

ADD CUSTOM IMAGES AS STATIC OBJECTS
Any custom bitmap may be added to the floor plan. Click on the “IMG” icon on the top
toolbar. Then choose an image file. Then click on the floor plan where you would like the
image.

ADD WALLS, WINDOWS, AND DOORS
Additional walls, doors, and windows can be added to the floor plan.

Walls
Click on the wall icon on the top toolbar. Then click where you would like the wall to
begin.
Then click on where you want the wall to end. A new wall has now been added to the
floor plan.

Doors
Click on the door on the top toolbar. Choose a single or double door using the
appropriate icon. Then click on where you would like the doorway to begin. Then
click on the other side of the new doorway.

NOTE: The doors will swing differently based on start and stop clicks. If the
finishing click on the doorway had been the starting click, the door would then swing
in the opposite direction.

Windows
Similar to the procedure for doors and walls, click on the window icon on the top
toolbar. Then click where you would like the window to begin. Then click on where
you want the window to end. A new window has now been added to the floor plan.

SAVE THE PROJECTION
1. Choose FILE/SAVE from the menu.
2. Enter a name for your projection file.
3. You now have a projection file for use with the Collector.

STATUS BAR (Left)
On the left of the screen are different statistics. They are the pixels / foot (meter) ratio. You
can also adjust whether or not the measurement units are in feet or meters.

MENUS
There are 5 submenus located in the main menu at the top of the screen.
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The FILE submenu lets you open or save site files.
NEW creates a new site file.
OPEN opens an existing site file.
SAVE saves a site file under the previously saved filename.
SAVE AS saves a site file under a new filename.
The EDIT submenu has editing options.
UNDO lets you undo up to 3 previous edits to the site.
The OPTIONS submenu contains system options.
SHOW GRID overlays a grid of lines on top of the site.
The SCALE submenu contains scaling options (see “Adjust the size of the floor
plan”)

Bicubic
Bilinear
High
High Quality Bicubic
High Quality Bilinear
Low
Nearest Neighbor

The HELP submenu contains help options.
ABOUT pulls up the about box.

RULERS
The rulers along the vertical and horizontal planes of the projection represent a scale of the
projection. These are set using the ruler toolbox option.

ZOOM MODES
There are four different modes for zooming in and out of the floor plan.

Zoom In
Click on the magnifying glass with the ‘+’ sign. Then create a zoom rectangle by
clicking-and holding on an area of the floor plan. Then drag the mouse (while
holding down the mouse button) to the next point. A dashed rectangle will appear.
When the zoom rectangle is the appropriate size, release the mouse button. The floor
plan will now be zoomed into that rectangle.

Zoom Out
Clicking on the magnifying glass with the ‘-‘ sign will reduce the image resolution by
a factor of 2, thereby making the image zoom out.
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IIII..  CCooyyoottee  CCoolllleeccttoorr
��

11.. IINNTTRROODDUUCCTTIIOONN::

TThhee  CCooyyoottee  CCoolllleeccttoorr  iiss  aa  ppaarrtt  ooff  tthhee  BBVVSS  IInnddoooorr  FFoorreeccaasstteerr  aanndd  iiss  uusseedd  ttoo  ccoolllleecctt  RRaaddiioo

FFrreeqquueennccyy  ((RRFF))  DDaattaa  oobbttaaiinneedd  dduurriinngg  wwaallkk--ssttuuddiieess  ooff  aann  iinn--bbuuiillddiinngg  eennvviirroonnmmeenntt..  AAnn  iimmaaggee  ffiillee

lliinneeaarr  ccooddeedd  uussiinngg  tthhee  BBVVSS  PPrroojjeeccttoorr  iiss  iimmppoorrtteedd  iinn  tthhee  CCooyyoottee  CCoolllleeccttoorr  aanndd  tthhee  ddaattaa  ccoolllleecctteedd

iiss  ccoorrrreellaatteedd  ttoo  pphhyyssiiccaall  ccoo--oorrddiinnaatteess  oonn  tthhee  pprroojjeecctteedd  ffiillee..  DDaattaa  ccoolllleecctteedd  iinn  tthhiiss  wwaayy  iiss  tthheenn

aannaallyyzzeedd  uussiinngg  tthhee  AAnnaallyyzzeerr..

TThhiiss  ppaarrtt  ooff  tthhee  IInnddoooorr  FFoorreeccaasstteerr  ccaann  rruunn  oonn  aannyy  PPCC  wwhhiicchh  ccaann  bbee  mmoobbiillee  aalloonngg  wwiitthh  tthhee

rreecceeiivveerr  ffoorr  tthhee  ppuurrppoossee  ooff  ppooiinntt--ttoo--ppooiinntt  ddaattaa  ccoolllleeccttiioonn  iinn  aann  iinn--bbuuiillddiinngg  eennvviirroonnmmeenntt..

22.. DDEESSCCRRIIPPTTIIOONN  OOFF  TTOOOOLLBBAARR  BBUUTTTTOONNSS::

 WWhheenn  tthhiiss  bbuuttttoonn  iiss  cclliicckkeedd,,  tthhee  uusseerr  ccaann  llooaadd  aa  pprroojjeeccttiioonn  ffiillee..  IIMMPPOORRTTAANNTT::  IItt  iiss  iimmppoorrttaanntt
ttoo  llooaadd  tthhee  BBVVSS  PPrroojjeeccttiioonn  ((ffiillee  wwiitthh  eexxtteennssiioonn  BBPPFF))  ffiillee  ccrreeaatteedd  uussiinngg  tthhee  BBVVSS  PPrroojjeeccttoorr  bbeeffoorree
ooppeenniinngg  aa  CCooyyoottee  CCoolllleeccttoorr  FFiillee  ((FFiillee  wwiitthh  eexxtteennssiioonn  CCPPFF))..

  CClliicckkiinngg  tthhiiss  bbuuttttoonn  lleettss  tthhee  uusseerr  eeiitthheerr  CCrreeaattee  aa  nneeww  CCooyyoottee  CCoolllleeccttiioonn  FFiillee  OORR  ooppeenn  aa
pprreevviioouussllyy  ccrreeaatteedd  CCooyyoottee  CCoolllleeccttiioonn  FFiillee  ((FFiillee  wwiitthh  eexxtteennssiioonn  CCPPFF))..  TThhiiss  ffiillee  iiss  iimmppoorrtteedd  iinn  tthhee
AAnnaallyyzzeerr  ppoorrttiioonn  ooff  tthhee  IInnddoooorr  FFoorreeccaasstteerr  ffoorr  CCoovveerraaggee  AAnnaallyyssiiss..  TThhee  pprroocceessss  ooff  ccoolllleeccttiinngg  ddaattaa
ffoorr  CCoovveerraaggee  aannaallyyssiiss  iiss  eexxppllaaiinneedd  iinn  ddeettaaiill  llaatteerr..

  CClliicckk  tthhiiss  bbuuttttoonn  ttoo  zzoooomm  iinnttoo  tthhee  ccuurrrreenntt  vviieeww..

  CClliicckk  tthhiiss  bbuuttttoonn  ttoo  ffiitt  tthhee  eennttiirree  bbiittmmaapp  rreepprreesseenntteedd  iinn  tthhee  BBVVSS  PPrroojjeeccttiioonn  FFiillee  wwiitthhiinn  tthhee
CClliieenntt  aarreeaa  ooff  tthhee  vviieeww..

  CClliicckk  tthhiiss  bbuuttttoonn  ttoo  zzoooomm  oouutt  ttoo  vviieeww  aa  llaarrggeerr  aarreeaa  ooff  tthhee  bbiittmmaapp  rreepprreesseenntteedd  bbyy  tthhee  BBVVSS
PPrroojjeeccttiioonn  FFiillee..

  CClliicckk  tthhiiss  bbuuttttoonn  ttoo  ttaakkee  aa  ssnnaappsshhoott  ooff  tthhee  CClliieenntt  aarreeaa  ooff  tthhee  wwiinnddooww  aanndd  ssaavvee  iitt  aass  aa  BBiittmmaapp
((BBMMPP))  oorr  aa  JJPPEEGG  iimmaaggee  ffiillee..

  CClliicckk  tthhiiss  bbuuttttoonn  ttoo  sshhooww  tthhee  SSeeggmmeenntt  DDaattaa  DDiiaalloogg  wwhhiicchh  ddiissppllaayyss  iinnffoorrmmaattiioonn  ooff  tthhee  ccuurrrreenntt
sseeggmmeenntt  ddaattaa  bbeeiinngg  ccoolllleecctteedd..
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  CClliicckk  tthhiiss  bbuuttttoonn  ttoo  ddiissppllaayy  tthhee  CCooyyoottee  RReecceeiivveerr  iinnffoorrmmaattiioonn  oonnccee  ccoonnnneeccttiioonn  hhaass  bbeeeenn
eessttaabblliisshheedd  wwiitthh  tthhee  CCooyyoottee  vviiaa  tthhee  UUSSBB..

  CClliicckk  tthhiiss  bbuuttttoonn  ttoo  vviieeww,,  iinn  ppiiccttoorriiaall  ffoorrmmaatt,,  tthhee  iimmppoorrttaanntt  iinnssttrruuccttiioonnss  ttoo  bbee  ffoolllloowweedd

bbeeffoorree  aanndd  dduurriinngg  ddaattaa  ccoolllleeccttiioonn..

 3.   STEP-BY-STEP PROCEDURE FOR DATA COLLECTION:

��33..11   EEssttaabblliisshhiinngg  aa  CCoonnnneeccttiioonn  wwiitthh  tthhee  rreecceeiivveerr::

��CCoonnnneecctt  tthhee  aapppprroopprriiaattee  ccoonnnneeccttoorrss  ooff  tthhee  UUSSBB  ccaabbllee  ttoo  tthhee  SSaammssuunngg  QQ11  UUMMPPCC  aanndd  tthhee  CCooyyoottee

RReecceeiivveerrss  rreessppeeccttiivveellyy  aass  sshhoowwnn::
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��������������������
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Before starting the software, verify that the USB cable is securely connected. Make sure

that the battery of the Tablet PC and the Coyote Receiver is well charged. Turn on the Coyote

Receiver by pressing the “Power” button on the front panel of the Receiver.

OOnnccee  aallll  tthhee  ccoonnnneeccttiioonnss  sseeeemm  ookk,,  ddoouubbllee  cclliicckk  tthhee  CCooyyoottee  IInnddoooorr  FFoorreeccaasstteerr  CCoolllleeccttoorr  IIccoonn  oonn

tthhee  ddeesskkttoopp..  TThhee  ffoolllloowwiinngg  ddiiaalloogg  wwiillll  tthheenn  ppoopp  uupp  pprroommppttiinngg  aa  ccoonnnneeccttiioonn  wwiitthh  tthhee  CCooyyoottee

RReecceeiivveerr..

                                                                          

Click “Connect” for the software to establish a connection with the receiver. Upon successful

connection, the Coyote Receiver characteristics will be displayed as shown:
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��33..22..  OOppeenn  tthhee  CCooyyoottee  PPrroojjeeccttiioonn  FFiillee::

��OOnnccee  tthhee  ccoonnnneeccttiioonn  wwiitthh  tthhee  CCooyyoottee  rreecceeiivveerr  hhaass  bbeeeenn  eessttaabblliisshheedd,,  tthhee  CCooyyoottee  PPrroojjeeccttiioonn  aanndd

CCoolllleeccttiioonn  FFiilleess  wwoouulldd  hhaavvee  ttoo  bbee  llooaaddeedd  bbeeffoorree  tthhee  DDaattaa  CCoolllleeccttiioonn  ccaann  bbeeggiinn..  CClliicckk  ��ttoo
ooppeenn  tthhee  CCooyyoottee  PPrroojjeeccttiioonn  FFiillee  ((FFiilleess  wwiitthh  eexxtteennssiioonn  BBPPFF))::

3.3 IMPORTANT NOTES ABOUT PROJECTION FILES:

((11))..����  TThhee  FFlloooorr  PPllaann  iinn  tthhee  PPrroojjeeccttiioonn  ffiillee  MMUUSSTT  ccoorrrreessppoonndd  ttoo  tthhee  aarreeaa  ooff  IInnddoooorr  DDaattaa
CCoolllleeccttiioonn..

((22))..����������IItt  iiss  iimmppoorrttaanntt  tthhaatt  tthhee  FFlloooorr  PPllaann  rreefflleecctt  AASS  AACCCCUURRAATTEELLYY  AASS  PPOOSSSSIIBBLLEE,,  tthhee  ppoossiittiioonn
ooff  ffuurrnniittuurree,,  ddoooorrss,,  wwiinnddoowwss,,  wwaallllss,,  mmaacchhiinneess,,  ppllaannttss,,  ppiillllaarrss,,  ssttaaiirrss,,  ccuurrvveess  aanndd  ttuurrnnss  iinn
ssttrruuccttuurree..  TThhiiss  wwiillll  eennaabbllee  tthhee  uusseerr  ttoo  aaccccuurraatteellyy  ttrraavveell  ssttrraaiigghhtt  lliinnee  ddiissttaanncceess  aanndd  ccoolllleecctt
aaccccuurraattee  ddaattaa..
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((33))..����������IItt  wwiillll  bbee  hheellppffuull  ttoo  tthhee  uusseerr  ttoo  ssttuuddyy  tthhee  FFlloooorr  PPllaann  aanndd  tthhee  aaccttuuaall  aarreeaa  ooff  wwaallkk  ssttuuddyy
aanndd  PPllaann  tthhee  DDaattaa  CCoolllleeccttiioonn  PPaatthh  bbeeffoorreehhaanndd  ttoo  aavvooiidd  aannyy  mmiissttaakkeess  dduurriinngg  tthhee  aaccttuuaall  pprroocceessss..

��

33..44            OOppeenniinngg  tthhee  CCoolllleeccttiioonn  FFiilleess::

��OOnnccee  tthhee  PPrroojjeeccttiioonn  FFiillee  hhaass  bbeeeenn  llooaaddeedd,,  tthhee  ssooffttwwaarree  pprroommppttss  tthhee  uusseerr  ttoo  ooppeenn//ssaavvee  tthhee

CCoolllleeccttiioonn  FFiillee  ((FFiilleess  wwiitthh  eexxtteennssiioonn  CCSSDD))..  TThhiiss  ccaann  bbee  ddoonnee  bbyy  cclliicckkiinngg  ��oonn  tthhee  mmaaiinn  TTooooll--

bbaarr..  PPrreevviioouussllyy  ccoolllleecctteedd  CCoolllleeccttiioonn  ffiilleess  ccaann  bbee  ooppeenneedd  aass  wweellll  aass  nneeww  oonneess  ccaann  bbee  ccrreeaatteedd::��
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OOnnccee  tthhee  ccoolllleeccttiioonn  aanndd  pprroojjeeccttiioonn  ffiilleess  hhaavvee  bbeeeenn  llooaaddeedd,,  ddiiaalloogg  bbooxx  ccoonnttaaiinniinngg  VVEERRYY

IIMMPPOORRTTAANNTT  IINNSSTTRRUUCCTTIIOONNSS  ttoo  bbee  ffoolllloowweedd  bbeeffoorree  ddaattaa  ccoolllleeccttiioonn  wwiillll  ppoopp  uupp::  PPlleeaassee  ccaarreeffuullllyy

rreeaadd  aanndd  uunnddeerrssttaanndd  tthheessee  iinnssttrruuccttiioonnss  bbeeffoorree  bbeeggiinnnniinngg  aannyy  ffuurrtthheerr  ddaattaa  ccoolllleeccttiioonn..
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������������������������

3.5 IMPORTANT INSTRUCTIONS TO BE FOLLOWED BEFORE
BEGINNING THE DATA COLLECTION:

Please follow these important steps otherwise the survey data will not be collected properly

and the analyzer part of this software package will not be able to analyze the collected data:

(1).   Select the number of channels for which the walk study is to be performed. Only ONE
receiver needs to be installed in the Coyote if only 1 channel is to be surveyed. BOTH the
receivers need to be installed in the Coyote if TWO channels are to be surveyed.

(2).   This Survey can be performed for a MAXIMUM of two channels, ONE per receiver in
the SINGLE CHANNEL MODE of the Coyote.

(3).      Using the keypad on the front panel of the Coyote, select the SINGLE CHANNEL
MODE and then set the desired frequencies.

(4).      The FILTER RATE has to be set to 1/512 second and the SAMPLING RATE has to
be set to a MINIMUM of 64 samples per second.

��OOnnccee  tthhee  aabboovvee  iinnssttrruuccttiioonnss  hhaavvee  bbeeeenn  oobbsseerrvveedd,,  sseelleecctt  wwhheetthheerr  tthhee  wwaallkk  ssttuuddyy  iiss  iinntteennddeedd  ffoorr

aa  ssiinnggllee  cchhaannnneell  oorr  ffoorr  ttwwoo  cchhaannnneellss  aanndd  tthheenn  cclliicckk  OOKK..  CCaarreeffuullllyy  ooppeenn  tthhee  lliidd  oonn  wwhhiicchh  tthhee
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TTaabblleett  PPCC  iiss  mmoouunntteedd  aanndd  uussiinngg  tthhee  kkeeyyss  oonn  tthhee  ffrroonntt  ppaanneell  ooff  tthhee  CCooyyoottee  rreecceeiivveerr,,  bbeeggiinn  SSiinnggllee

CChhaannnneell  MMeeaassuurreemmeenntt..
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��CClloossee  tthhee  lliidd  oonnccee  tthhee  mmeeaassuurreemmeennttss  bbeeggiinn..  TThhee  uunniitt  iiss  nnooww  rreeaaddyy  ffoorr  iinnddoooorr  ccoovveerraaggee

pprreeddiiccttiioonn  ddaattaa  ccoolllleeccttiioonn..  CClloossee  tthhee  RReecceeiivveerr  CCoovveerr  aanndd  ppuutt  tthhee  lloocckkss  iinn  ppllaaccee  ssoo  tthhaatt  tthhee  LLiidd

ddooeess  nnoott  aacccciiddeennttaallllyy  ooppeenn  dduurriinngg  tthhee  wwaallkk  ssttuuddyy..

33..66 IIMMPPOORRTTAANNTT  PPRRIINNCCIIPPLLEESS  TTOO  UUNNDDEERRSSTTAANNDD  BBEEFFOORREE  BBEEGGIINNNNIINNGG  TTHHEE  DDAATTAA

CCOOLLLLEECCTTIIOONN::

((11))..����������������  TThhee  ssooffttwwaarree  iiss  ddeessiiggnneedd  ttoo  ccoolllleecctt  ddaattaa  sseeggmmeenntt--wwiissee,,  mmeeaanniinngg  tthhaatt  tthhee  uusseerr  hhaass

ttoo  wwaallkk  iinn  aa  ssttrraaiigghhtt  lliinnee  bbeettwweeeenn  ttwwoo  ppooiinnttss  ttoo  ffoorrmm  aa  ddaattaa  sseeggmmeenntt..

((22))..����������������  OOnn  tthhee  fflloooorr  ppllaann  llooaaddeedd  iinn  tthhee  ffoorrmm  ooff  aa  lliinneeaarr  ccooddeedd  pprroojjeeccttiioonn  ffiillee,,  tthhee  uusseerr

sseelleeccttss  tthhee  ssttaarrtt  ppooiinntt  aanndd  tthhee  ssttoopp  ppooiinntt  ooff  tthhee  sseeggmmeenntt  hhee  wwiisshheess  ttoo  ttrraavveerrssee..  TThhee  SSttaarrtt  aanndd  tthhee

ssttoopp  ppooiinnttss  oonn  tthhee  fflloooorr  ppllaann  hhaavvee  ttoo  ccoo--iinncciiddee  wwiitthh  tthhee  aaccttuuaall  ssttaarrtt  aanndd  ssttoopp  llooccaattiioonnss  iinn  tthhee

bbuuiillddiinngg..

((33))..  ��������������  OOnnccee  tthhee  ssttaarrtt  aanndd  ssttoopp  ppooiinnttss  hhaavvee  bbeeeenn  sseett,,  tthhee  uusseerr  hhaass  ttoo  wwaallkk  ffrroomm  tthhee  SSTTAARRTT

ppooiinntt  ttoo  tthhee  SSTTOOPP  ppooiinntt  iinn  aa  SSTTRRAAIIGGHHTT  LLIINNEE  aanndd  aatt  CCOONNSSTTAANNTT  SSPPEEEEDD..  IItt  iiss  vveerryy  iimmppoorrttaanntt  ttoo

ssttrriiccttllyy  oobbsseerrvvee  tthhiiss  ppooiinntt  ffoorr  ggrreeaatteerr  aaccccuurraaccyy  ooff  ddaattaa  aannaallyyssiiss..

��33..77 SSTTEEPPSS  TTOO  FFOOLLLLOOWW  FFOORR  UUSSEEFFUULL  DDAATTAA  CCOOLLLLEECCTTIIOONN::

((11))..����������������������������������  CClliicckk  ““NNeeww  SSeeggmmeenntt””  bbuuttttoonn  oonn  tthhee  SSeeggmmeenntt  DDaattaa  DDiiaalloogg,,  wwhhiicchh  ppooppss
uupp  aafftteerr  yyoouu  cclloossee  tthhee  PPrree--DDaattaa  CCoolllleeccttiioonn  IInnssttrruuccttiioonnss  DDiiaalloogg..

((22))..����������������������������������  SSeelleecctt  SSttaarrtt  PPooiinntt  oonn  tthhee  SSeeggmmeenntt  DDaattaa  DDiiaalloogg  aanndd  ttaapp  tthhee  SSttaarrtt  PPooiinntt
oonn  tthhee  pprroojjeeccttiioonn  ffiillee,,  ccoorrrreessppoonnddiinngg  ttoo  tthhee  aaccttuuaall  ppoossiittiioonn  ooff  tthhee  uusseerr  oonn  tthhee  PPrroojjeeccttiioonn  FFiillee..

((33))..����������������������������������  SSeelleecctt  SSttoopp  PPooiinntt  oonn  tthhee  SSeeggmmeenntt  DDaattaa  DDiiaalloogg  aanndd  ddoo  tthhee  ssaammee  aass  22..

((44))..����������������������������������  EEnnssuurree  tthhaatt  aa  ssttrraaiigghhtt  lliinnee  ccaann  bbee  ttrraavveerrsseedd  bbeettwweeeenn  tthhee  SSttaarrtt  aanndd  tthhee
SSttoopp  ppooiinnttss  sseelleecctteedd  bbeeffoorree  cclliicckkiinngg  tthhee  ““SSttaarrtt””  bbuuttttoonn..  IIff  iitt  iiss  nnoott  ppoossssiibbllee  ttoo  ttrraavveerrssee  aa  ssttrraaiigghhtt
lliinnee  bbeettwweeeenn  tthhee  ssttaarrtt  aanndd  tthhee  ssttoopp  ppooiinnttss,,  cchhaannggee  tthhee  ssttoopp  ppooiinntt  ppoossiittiioonn  oonn  tthhee  pprroojjeeccttiioonn  ttoo
eennaabbllee  aa  ssttrraaiigghhtt  lliinnee  ttrraavveerrssaall..

((55))..����������������������������������  OOnnccee  iitt  iiss  eennssuurreedd  tthhaatt  aa  ssttrraaiigghhtt  lliinnee  bbeettwweeeenn  tthhee  SSttaarrtt  aanndd  tthhee  SSttoopp
PPooiinntt  iiss  ttrraavveerrssaabbllee,,  cclliicckk  tthhee  ““BBEEGGIINN  !!!!!!””  bbuuttttoonn..  WWaallkk  tthhee  ddiissttaannccee  bbeettwweeeenn  tthhee  SSTTAARRTT  aanndd  tthhee
SSTTOOPP  PPooiinnttss  iinn  aa  SSTTRRAAIIGGHHTT  LLIINNEE  aanndd  aatt  aa  CCOONNSSTTAANNTT  SSPPEEEEDD..
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((66))..����������������������������������  OOnnccee  tthhee  SSttoopp  PPooiinntt  iiss  rreeaacchheedd,,  cclliicckk  SSTTOOPP..  DDaattaa  iiss  nnoo  lloonnggeerr
ccoolllleecctteedd  iinn  tthhee  CCoolllleeccttiioonn  ffiillee  aafftteerr  tthhiiss..  RReeppeeaatt  SStteeppss  11  ttoo  66  ffoorr  aallll  ootthheerr  sseeggmmeennttss..  DDaattaa
ccoolllleecctteedd  iinn  tthhiiss  wwaayy  ccaann  bbee  uusseedd  iinn  tthhee  FFoorreeccaasstteerr  AAnnaallyyzzeerr  ffoorr  ffuurrtthheerr  aannaallyyssiiss..
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IIIIII..  FFoorreeccaasstteerr  AAnnaallyyzzeerr

11..  IINNTTRROODDUUCCTTIIOONN
FFoorreeccaasstteerr  AAnnaallyyzzeerr  iiss  tthhee  aannaallyyssiiss  ccoommppoonneenntt  ooff  FFoorreeccaasstteerr  ssooffttwwaarree  ppaacckkaaggee  ffoorr  CCooyyoottee
rreecceeiivveerrss..  IItt  pprroovviiddeess  aannaallyyssiiss  ooff  ccoovveerraaggee,,  rreelliiaabbiilliittyy,,  cchhaannnneell  rreeuussee  aanndd  mmoorree..

22..  GGEETTTTIINNGG  SSTTAARREEDD  WWIITTHH  FFOORREECCAASSTTEERR  AANNAALLYYZZEERR
TTaabbllee  11  ggiivveess  tthhee  ddeessccrriippttiioonnss  ooff  tthhee  bbuuttttoonnss  iinn  tthhee  TTooooll  BBaarr  ttoo  ccoonnttrrooll  tthhee  ggrraapphh  vviieeww..

TTaabbllee  33..11..  BBuuttttoonnss  IInn  TThhee  TTooooll  BBaarr
Button Name Description

Zoom In Tool After clicking this hot button, the
cursor changes to a magnifying glass.

Zoom Out Tool After clicking this hot button, the
cursor changes to a zoom-out glass.

Fit to Window Pressing this hot key fits the image to
the current size of the graph window.

Fit to Map Show the graph image with the whole
map.

Show Directions Show the GPS directions of the view.
(Disabled for indoor survey study)

Show Map Show/Hide the map
Information Window Show information as mouse hovers

Legend Window Show legend for the graph
Move Base Station Move base stations on the map

Ruler Measure distance

KML report
Create a KML report

(GPS data only: Disabled for indoor
survey study)

HTML report Create a HTML report

FFoorreeccaasstteerr  AAnnaallyyzzeerr  uusseess  aa  lliinneeaarr  pprroojjeecctteedd  mmaapp  ffrroomm  tthhee  PPrroojjeeccttoorr  aanndd  ddaattaa  ffiilleess  rreeccoorrddeedd  wwiitthh
CCooyyoottee  CCoolllleeccttoorr..

TThhee  PPrroojjeeccttoorr  ggeenneerraatteess  aa  PPrroojjeeccttiioonn  FFiillee  ((**bbppff))  tthhaatt  ccoonnttaaiinnss  tthhee  mmaapp  ooff  tthhee  ssuurrvveeyy..
TThhee  CCooyyoottee  CCoolllleeccttoorr  pprroodduucceess  aa  ddaattaa  ffiillee  ((**..ccssdd))  tthhaatt  ccoonnttaaiinnss  tthhee  ccoolllleecctteedd  ddaattaa..

2.1 Creating New Projects
TThhee  FFoorreeccaasstteerr  iiss  pprroojjeecctt  bbaasseedd..  TToo  bbeeggiinn  uussiinngg  tthhee  FFoorreeccaasstteerr,,  aa  pprroojjeeccttiioonn  ffiillee  iiss  ffiirrsstt
ggeenneerraatteedd  ((PPlleeaassee  sseeee  tthhee  mmaannuuaall  ffoorr  tthhee  PPrroojjeeccttoorr))..  CClliicckk  oonn  tthhee   hhoottkkeeyy  llooccaatteedd  iinn  tthhee
ttoooollbbaarr  nneeaarr  tthhee  ttoopp  ooff  tthhee  ssccrreeeenn..  TThhee  PPrroojjeeccttiioonn  FFiillee  ddiiaalloogg  bbooxx  tthheenn  aappppeeaarrss..  OOppeenn  tthhee
pprroojjeeccttiioonn  ffiillee  ((mmaapp))  yyoouu  wwiisshh  ttoo  uussee..
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TThheenn  tthhee  ddaattaa  ffiilleess  mmuusstt  bbee  llooaaddeedd  ttoo  ccrreeaattee  aa  pprroojjeecctt..  TThhee  FFoorreeccaasstteerr  AAnnaallyyzzeerr  ccaann  pprroocceessss
mmuullttiippllee  ddaattaa  ffiilleess..  TToo  ccrreeaattee  aa  nneeww  pprroojjeecctt,,  sseelleecctt  ““NNeeww  PPrroojjeecctt””  ffrroomm  tthhee  FFiillee  mmeennuu  oorr  tthhee  
HHoottkkeeyy  ffrroomm  tthhee  TToooollbbaarr..

TThhee  ddaattaa  lloogg  ffiillee  sseelleeccttiioonn  ddiiaalloogg  tthheenn  aappppeeaarrss..

IInn  tthhee  ddaattaa  lloogg  ffiillee  sseelleeccttiioonn  ddiiaalloogg  pprreessss  tthhee  ““SSeelleecctt””  bbuuttttoonn  aanndd  bbrroowwssee  ffoorr  tthhee  **..ccssdd  ffiilleess  yyoouu
wwiisshh  ttoo  wwoorrkk  wwiitthh..

MMoorree  ffiilleess  ccaann  bbee  sseelleecctteedd  bbyy  cclliicckkiinngg  oonn  tthhee  ““AAdddd””  bbuuttttoonn..  IIff  yyoouu  wwiisshh  ttoo  uussee  ttwwoo  oorr  mmoorree  ffiilleess
tthhaatt  yyoouu  hhaavvee  ccoolllleecctteedd,,  tthhee  ddaattaa  iinn  tthheessee  ffiilleess  ccaann  bbee  mmeerrggeedd  ttoo  pprroocceessss  bbyy  cchheecckkiinngg  tthhee  bbooxx
bbeeffoorree  ““MMeerrggee  DDaattaa””..    IIff  aa  ffiillee  iiss  aaddddeedd  iinn  bbyy  mmiissttaakkee,,  cchheecckk  tthhee  bbooxx  bbeeffoorree  tthhee  ffiillee  aanndd  tthheenn
pprreessss  tthhee  ““DDeelleettee””  bbuuttttoonn..  AAllll  sseelleecctteedd  ffiilleess  wwiillll  bbee  ddeelleetteedd..  CClliicckk  tthhee  ““OOKK””  bbuuttttoonn  ttoo  llooaadd  tthhee
ddaattaa  iinn  tthhee  ffiilleess..
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Note that the “Merge File" means merging the data in the files in the process. It does not
mean that multiple files are merged into one file.

2.2 Saving A Forecaster Project
AAtt  aannyyttiimmee  aafftteerr  aa  pprroojjeecctt  hhaass  bbeeeenn  ccrreeaatteedd  iitt  ccaann  bbee  ssaavveedd  ttoo  aa  ffiillee..  TThhee  ccuurrrreenntt  sseettttiinnggss
iinncclluuddiinngg  ssttaattee  ooff  ccoonnttrroollss  aanndd  ggrraapphh  ((mmaapp,,  bbiittmmaapp  aanndd  aannaallyyssiiss))  aarree  ssaavveedd  iinn  aa  pprroojjeecctt  ffiillee  aanndd

ccaann  bbee  rreeccaalllleedd  llaatteerr..  TToo  ssaavvee  aa  pprroojjeecctt  sseelleecctt  SSaavvee  oorr  SSaavvee  aass……  ffrroomm  tthhee  FFiillee  mmeennuu  oorr  tthhee  
hhoottkkeeyy  ffrroomm  tthhee  TToooollbbaarr..

If the project has previously been saved the Save option will overwrite the existing file while
the Save as… will allow a new file name to be selected.
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2.3 Opening An Existing Forecaster Project
TToo  ooppeenn  aann  eexxiissttiinngg  FFoorreeccaasstteerr  PPrroojjeecctt,,  sseelleecctt  OOppeenn  EExxiissttiinngg  PPrroojjeecctt  ffrroomm  tthhee  FFiillee  mmeennuu  oorr  tthhee

  HHoottkkeeyy  ffrroomm  tthhee  TToooollbbaarr..  AA  ddiiaalloogg  bbooxx  wwiillll  aappppeeaarr  ttoo  aallllooww  tthhee  sseelleeccttiioonn  ooff  tthhee  pprroojjeecctt  ffiillee
((**..ffwwss))..
The Forecaster Analyzer screen is displayed in two sections:

The left pane of the display
contains the Control Window used
for Clustering Points, View
Options, Channel Selection, and
Reliability Analysis.

The right pane contains
the graph and the map
from the Projector.
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33.. SSuurrvveeyy  DDaattaa  AAnnaallyyssiiss
33..11  CClluusstteerriinngg  PPooiinnttss
AAfftteerr  llooaaddiinngg  tthhee  ddaattaa  ffiilleess,,  tthhee  iinntteerrffaaccee  ffoorr  cclluusstteerriinngg  ppooiinnttss  iiss  sshhoowwnn..  TThhiiss  iiss  uusseedd  ttoo  sseeppaarraattee
tthhee  ddaattaa  wwiitthh  ssaammee  ffrreeqquueennccyy,,  bbuutt  tthheeyy  aarree  rreecceeiivveedd  ffrroomm  ddiiffffeerreenntt  bbaassee  ssttaattiioonnss  ((BBSS))..  TThhee
aauuttoommaattiicc  cclluusstteerriinngg  hhaass  bbeeeenn  ddoonnee  wwhheenn  tthhiiss  iinntteerrffaaccee  iiss  sshhoowwnn..  TToo  ffuurrtthheerr  sseeppaarraattee  tthhee  ppooiinnttss
mmaannuuaallllyy,,  cclliicckk  tthhee    HHoottkkeeyy,,  lleefftt  cclliicckk  aanndd  hhoolldd  oonn  tthhee  ggrraapphh  ttoo  ssttaarrtt  tthhee  cclluusstteerriinngg..  AAss  tthhee
mmoouussee  iiss  uupp,,  tthhee  ppooiinnttss  wwiitthhiinn  tthhee  rreeccttaanngguullaarr  wwiillll  bbee  ggrroouuppeedd..  TToo  mmeerrggee  ttwwoo  ggrroouuppss  ((cchhaannnneellss))
wwiitthh  tthhee  ssaammee  ffrreeqquueennccyy,,  cchheecckk  tthhee  bbooxxeess  bbeeffoorree  tthheemm  aanndd  tthheenn  cclliicckk  BBuuttttoonn  .

WWhheenn  aa  cchhaannnneell  iiss  sseelleecctteedd  ((tthhee  bbooxx  iiss  cchheecckkeedd)),,  tthhee  ppaarraammeetteerrss  ffoorr  tthhee  BBSS  aanntteennnnaa  aarree  sshhoowwnn..

PPlleeaassee  ttyyppee  iinn  tthhee  ppaarraammeetteerrss  iiff  tthheeyy  aarree  kknnoowwnn..  PPrreessss  tthhee    bbuuttttoonn  ttoo  iinnppuutt  tthhee
iinnffoorrmmaattiioonn..

AAfftteerr  bbaassee  ssttaattiioonn  aanntteennnnaa''ss  ppoossiittiioonn  iiss  iinnppuutt,,  tthhee  BBSS  mmaarrkkeerr  wwiillll  bbee  sshhoowwnn  oonn  tthhee  ggrraapphh..  TToo
mmoovvee  tthhee  BBSS  mmaarrkkeerr,,  cclliicckk ,,  lleefftt  cclliicckk  aatt  tthhee  cceenntteerr  ooff  tthhee  BBSS  iiccoonn,,  hhoolldd  oonn  tthhee  ggrraapphh  aanndd
mmoovvee  iitt  ttoo  tthhee  ccoorrrreecctt  llooccaattiioonn..  TTaabbllee  33..22  ggiivveess  tthhee  ddeessccrriippttiioonnss  ooff  tthhee  bbuuttttoonnss  ttoo  cclluusstteerr  ppooiinnttss..
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TTaabbllee  33..22..  BBuuttttoonnss  IInn  CCoonnttrrooll  WWiinnddooww  FFoorr  CClluusstteerriinngg  PPooiinnttss
Button Name Description

GPS Status Show GPS status by black circles. 3D fix: No black circles;
2D fix: small black circles; No fix: big black circles.

(GGPPSS  oonnllyy::  ddiissaabblleedd  ffoorr  iinnddoooorr  ssttuuddyy)
Show/Hide

Base Stations
Show or Hide base stations on the map

Y/X or Lat/Lon Y/X: Use linear distance (feet or meter) in the axis
Lat/Lon: Use Lat/Lon (decimal degree) in the axis

(OOnnllyy  YY//XX  ccoooorrddiinnaatteess  ffoorr  iinnddoooorr  ssttuuddyy)
Vertical Grid

Lines
Show vertical grid lines

Horizontal
Grid Lines

Show horizontal grid lines

Input
Parameters

Input the parameters for base stations and antennas

Merge Groups Merge multiple groups with the same frequency into one.
Finish

Clustering
Process the data after clustering is done

AAfftteerr  tthhee  cclluusstteerriinngg  iiss  ffiinniisshheedd,,  cclliicckk  tthhee    bbuuttttoonn  ttoo  pprroocceeeedd  ttoo  tthhee  nneexxtt  sstteepp  ooff  ppoosstt
pprroocceessssiinngg..
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33..22  MMeeaassuurreemmeenntt  DDaattaa  AAnnaallyyssiiss
Table 3 shows the descriptions of the buttons used in the control window to analyze the
data.

TTaabbllee  33..33..  BBuuttttoonn  IInn  VViieeww  OOppttiioonnss  OOff  CCoonnttrrooll  WWiinnddooww
Buttons Name Description

Walk/Drive
Path

Show/Hide Walk/Drive Path

Path Width Change the Width of Walk/Drive Path

GPS Status Show GPS status by black circles. 3D fix: No black circles;
2D fix: small black circles; No fix: big black circles.
(GGPPSS  oonnllyy::  ddiissaabblleedd  ffoorr  iinnddoooorr  ssttuuddyy))

Show/Hide
Base Stations

Show/Hide Base Stations on the Map

Coordinates
Selection

Y/X: Use the linear distance in the axis
Lat/Lon: Use Lat/Lon (decimal degree) in the axis
(OOnnllyy  YY//XX  ccoooorrddiinnaatteess  ffoorr  iinnddoooorr  ssttuuddyy)

Horizontal Grid
Lines

Show/Hide grid lines in X direction

Vertical Grid
Lines

Show/Hide grid lines in Y direction

Number of Grid
Lines

Change the number of lines in the grid

Plot RSSI Along
Path

Plot the measured RSSI along the survey path.

Plot Averaged
RSSI Along
Path

Plot the averaged RSSI along the survey path.

Plot The
Averaging
Number Along
Path

Plot the number of RSSI for 40-lambda averaging along the
survey path.

Plot Reliability
Along Path

Plot the reliability of averaged RSSI along survey path

Plot Variation
Along Path

Plot the Variation of Averaged RSSI Along Survey Path
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33..22..11  PPlloott  RRSSSSII  AAlloonngg  SSuurrvveeyy  PPaatthh

TToo  pplloott  tthhee  rraaww  RRSSSSII  aalloonngg  tthhee  ssuurrvveeyy  ppaatthh,,  cclliicckk  oonn  tthhee    bbuuttttoonn  aanndd  tthheenn  sseelleecctt  tthhee
cchhaannnneell..  AA  ccoolloorrffuull  ddrriivvee  ppaatthh  iiss  sshhoowwnn  bbeellooww..  TThhee  rraannggee  iinn  tthhee  mmaapp  iiss  ffrroomm  --3300  ddBBmm  ttoo  ––112200
ddBBmm..  TToo  cchhaannggee  tthhee  rraannggee  ooff  RRSSSSII,,  pplleeaassee  mmoovvee  tthhee  sslliiddeerrss  aabboovvee..

33..22..22  PPlloott  tthhee  AAvveerraaggeedd  RRSSSSII  AAlloonngg  SSuurrvveeyy  PPaatthh

To plot the averaged RSSI along the survey path, click on the  button and then select
the channel. A colorful drive path is shown. If none of the channels is selected, a dialog will
pop up to ask for selecting channels. The range of RSSI can also be changed by moving the
sliders above.

33..22..33..  PPlloott  tthhee  NNuummbbeerr  ooff  PPooiinnttss  FFoorr  AAvveerraaggiinngg  AAlloonngg  SSuurrvveeyy  PPaatthh
TThhee  nnuummbbeerr  ooff  tthhee  ppooiinnttss,,  wwhhiicchh  aarree  uusseedd  ffoorr  aavveerraaggiinngg,,  ccaann  aallssoo  bbee  ppllootttteedd  aalloonngg  tthhee

wwaallkk//ddrriivvee  ppaatthh..  CClliicckk  oonn  tthhee    bbuuttttoonn  uunnddeerr  ““CChhaannnneell  SSeelleeccttiioonn  aanndd  AAnnaallyyssiiss””..  AA  ddiiaalloogg  wwiillll
bbee  ppooppppeedd  uupp  ttoo  ttaakkee  tthhee  rraannggee  ffoorr  tthhee  nnuummbbeerrss..
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33..22..44  PPlloott  tthhee  RReelliiaabbiilliittyy  ooff  AAvveerraaggeedd  RRSSSSII  AAlloonngg  SSuurrvveeyy  PPaatthh

TToo  pplloott  tthhee  rreelliiaabbiilliittyy  ooff  aavveerraaggeedd  RRSSSSII  aalloonngg  tthhee  wwaallkk//ddrriivvee  ppaatthh,,  cclliicckk  oonn  tthhee  bbuuttttoonn  
uunnddeerr  ""CChhaannnneell  SSeelleeccttiioonn  aanndd  AAnnaallyyssiiss""..  AA  ddiiaalloogg  wwiillll  bbee  ppooppppeedd  uupp  ttoo  ttaakkee  tthhee  rraannggee  ffoorr  tthhee
rreelliiaabbiilliittyy..  TThhee  ddeeffaauulltt  vvaalluuee  ooff  RRSSSSII  vvaarriiaattiioonn  ttoo  ccaallccuullaattee  tthhee  rreelliiaabbiilliittyy  iiss  11ddBB..  FFoorr  eexxaammppllee,,
iiff  tthhee  rreelliiaabbiilliittyy  iiss  9900%%,,  iitt  mmeeaannss  tthhaatt  tthhee  ppoossssiibbiilliittyy  tthhaatt  tthhee  aavveerraaggeedd  RRSSSSII  iiss  wwiitthhiinn  ±±  11ddBB  ooff
tthhee  rreeaall  mmeeaann  vvaalluuee  iiss  9900%%..    TThhee  aaccccuurraaccyy  ooff  tthhee  aavveerraaggeedd  RRSSSSII  ttoo  tthhee  rreeaall  mmeeaann  vvaalluuee
iinnccrreeaasseess  wwiitthh  tthhee  rreelliiaabbiilliittyy..  AAssssuummiinngg  tthhee  nnuummbbeerr  ooff  ppooiinnttss  iiss  NN,,  tthhee  rreelliiaabbiilliittyy  iiss  pp,,  tthhee
ssttaannddaarrdd  vvaarriiaattiioonn  iiss  !!,,  tthhee  eeqquuaattiioonn  ttoo  ccaallccuullaattee  tthhee  rreelliiaabbiilliittyy  iiss1

This figure showing the reliability of averaged data is show below.

                                                  
1  Please refer to the book – “The Mobile Radio Propagation Channel”, David Parsons, John Wiley & Sons,
New York, 1992.
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33..22..55  PPlloott  tthhee  VVaarriiaattiioonn  ooff  AAvveerraaggeedd  RRSSSSII  AAlloonngg  SSuurrvveeyy  PPaatthh

TToo  pplloott  tthhee  aavveerraaggeedd  RRSSSSII  aalloonngg  tthhee  wwaallkk//ddrriivvee  ppaatthh,,  cclliicckk  oonn  tthhee  bbuuttttoonn    uunnddeerr  ""CChhaannnneell
SSeelleeccttiioonn  aanndd  AAnnaallyyssiiss""..  AA  ddiiaalloogg  wwiillll  bbee  ppooppppeedd  uupp  ttoo  ttaakkee  tthhee  rraannggee  ffoorr  tthhee  vvaarriiaattiioonn..  TThhee
ddeeffaauulltt  vvaalluuee  ooff  tthhee  rreelliiaabbiilliittyy  ttoo  ccaallccuullaattee  tthhee  rreelliiaabbiilliittyy  iiss  9900%%..  TThhee  aaccccuurraaccyy  ooff  tthhee
aavveerraaggeedd  RRSSSSII  ttoo  tthhee  rreeaall  oonnee  ddeeccrreeaasseess  wwiitthh  aann  iinnccrreeaassiinngg  ssttaannddaarrdd  vvaarriiaattiioonn..  AAssssuummiinngg  tthhee
nnuummbbeerr  ooff  ppooiinnttss  iiss  NN,,  tthhee  rreelliiaabbiilliittyy  iiss  pp,,  tthhee  ssttaannddaarrdd  vvaarriiaattiioonn  iiss  !!,,  tthhee  eeqquuaattiioonn  ttoo  ccaallccuullaattee
!!  iiss

( )
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33..33  CCoovveerraaggee  AAnnaallyyssiiss  aanndd  PPrreeddiiccttiioonn
33..33..11  PPlloott  CCoonnttoouurrss
The detailed coverage analysis and prediction with contours can be shown by pressing the

 button. A dialog will be shown to ask for the minimum and maximum values
for contours.

Either the signal strength or the number of channels (N) in the coverage area can be shown

by clicking the  (signal strength) or the  (number of channels) button.

33..33..22  Draw Controls
The range of the power (or number of channels) is shown in the following range control
diagram. Move the sliders on the range control by clicking and holding the sliders to the
desired value and the contours for the two values will be displayed in the graph window.



30

33..44  RReelliiaabbiilliittyy  AAnnaallyyssiiss
RReelliiaabbiilliittyy  AAnnaallyyssiiss shows the radius, boundary reliability, cell reliability and power
threshold of the channel(s).  The user can input numbers via the keyboard and calculate the
coverage reliability in the control panel.

Channel(s) selected for Reliability Analysis is done with the channel selection list. After
selecting the channel(s) use the buttons in the control pane to calculate reliability analysis.
To do single channel analysis select "Single Analysis" and the last selected channel is
analyzed. Click on the “Reliability Analysis” button and input Power Threshold and
Radius. Click  and the boundary reliability for this channel is shown under "Bn.
Reliability" and the cell reliability is also calculated and shown. The coverage of the last
selected channel with the radius is shown as a circle on the graph window. The reliability
represents the probability that the received signal's strength is larger than the threshold
value. The boundary reliability stands for the probability of the signal received at the
boundary of the cell to be greater than the threshold, the cell reliability stands for the
probability of the signal received within the cell to be greater than the threshold. On the
other hand if power threshold and probability (boundary reliability) are known click

 and the radius and cell reliability will be shown. If "Group Analysis" is selected
then all the selected channels will be analyzed with the same input data. AAnn  eexxaammppllee  iiss
sshhoowwnn  bbeellooww  wwhheerree  tthhee  ttrraannssmmiissssiioonn  ppoowweerr  iiss  11WW  aanndd  tthhee  aanntteennnnaa  hheeiigghhtt  iiss  22  mmeetteerr..

NNoottee::  IIff  tthhee  ““RReelliiaabbiilliittyy  AAnnaallyyssiiss””  iiss  ooppeenn  tthheenn  tthhee  ssooffttwwaarree  iiss  sseett  ttoo  tthhiiss  mmooddee..  TToo  sseeee  tthhee
ccoovveerraaggee  ooff  tthhee  sseelleecctteedd  cchhaannnneell((ss))  cclliicckk  tthhee  ““RReelliiaabbiilliittyy  AAnnaallyyssiiss””  aaggaaiinn  ttoo  ppuullll  uupp  tthhee
iinntteerrffaaccee  aanndd  cclloossee  tthhiiss  mmooddee..
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Enter one of
the two
variables

Then
click on
one of
these
arrows to
calculate

Enter Power
Threshold

Boundary
Reliability
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4. SOME FUCNTIONS IN THE ANALYZER
44..11  MMeettrriicc  SSeelleeccttiioonn
MMeeaassuurreemmeenntt  iinnffoorrmmaattiioonn  ccaann  bbee  ddiissppllaayyeedd  iinn  ffeeeett  oorr  mmeetteerr..  TThhee  ddeeffaauulltt  sseettttiinngg  iiss  ffeeeett..  TToo
sseelleecctt  tthhee  mmeettrriicc  uussee  tthhee   HHoottkkeeyy  llooccaatteedd  oonn  tthhee  ttoopp  ttoooollbbaarr..  LLeefftt  cclliicckk  oonn  tthhee  hhoottkkeeyy  aanndd  tthhee
mmeettrriicc  sseelleeccttiioonn  ddiiaalloogg  bbooxx  aappppeeaarrss..

4.2 Information Window
The following figure shows the analysis of measurement data by using the information
window. Click on the  hotkey and then move the mouse to the point to be analyzed. Stay
at the point for a second and the information window will be shown. The information
window in this figure shows that the averaged value at this point is –80 dB, which is
averaged by 48 samples. The real mean value has 79% possibility within -80±±1 dB.
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44..33  CChhaannnneell  SSeelleeccttiioonn
SSeelleecctt  tthhee  cchhaannnneellss  oorr  ggrroouupp  ooff  cchhaannnneellss  yyoouu  wwiisshh  ttoo  wwoorrkk  wwiitthh  iinn  tthhee  ccoonnttrrooll  wwiinnddooww  uunnddeerr
““CChhaannnneell  SSeelleeccttiioonn””..  TThhee  CChhaannnneell  SSeelleeccttiioonn  ttooooll  ccoonnttaaiinnss  aa  lliisstt  ooff  aallll  cchhaannnneell((ss))  tthhaatt  aarree  pprreesseenntt
iinn  tthhee  lloogg  ffiilleess..  CChheecckkiinngg  tthhee  bbooxx  nneexxtt  ttoo  tthhee  ffrreeqquueennccyy  iinncclluuddeess  tthhee  cchhaannnneell((ss))  iinn  tthhee  aannaallyyssiiss..
AAss  tthhee  cchhaannnneell  iiss  sseelleecctteedd,,  iittss  ccoovveerraaggee  ggrraapphh  wwiillll  bbee  sshhoowwnn  iinn  tthhee  ggrraapphh  wwiinnddooww..

44..44  CCoolloorr  SSeelleeccttiioonn
TThhee  ccoolloorr  iinnddiiccaattoorr  bbeettwweeeenn  tthhee  ffrreeqquueennccyy  aanndd  tthhee  cchheecckk  bbooxx  hhaass  ttwwoo  ffuunnccttiioonnss::

OOnnee  iiss  ttoo  sseelleecctt  tthhee  ccoolloorr  uusseedd  ttoo  ggrraapphh  ssiiggnnaall  ssttrreennggtthh  ffrroomm  tthhaatt  cchhaannnneell((ss))..  TToo  cchhaannggee
tthhee  ccoolloorr  ffoorr  aa  sseelleecctteedd  cchhaannnneell((ss))  rriigghhtt  cclliicckk  oonn  tthhee  ccoolloorr  iinnddiiccaattoorr..  AA  ccoolloorr  sseelleeccttiioonn
ddiiaalloogg  bbooxx  wwiillll  aappppeeaarr..

TThhee  ootthheerr  iiss  ttoo  sseelleecctt  hhooww  cchhaannnneellss  aarree  ggrroouuppeedd  ffoorr  aannaallyyssiiss..  AAfftteerr  cchheecckkiinngg  tthhee
cchhaannnneell,,  tthhee  RRFF  ccoovveerraaggee  ooff  tthhaatt  cchhaannnneell  wwiillll  bbee  sshhoowwnn  iiff  iitt  iiss  nnoott  iinn  tthhee  RReelliiaabbiilliittyy
AAnnaallyyssiiss  mmooddee..  IIff  iitt  iiss  iinn  tthhee  RReelliiaabbiilliittyy  mmooddee  tthhee  aarreeaa  wwiitthh  cceerrttaaiinn  rreelliiaabbiilliittyy  iiss  sshhoowwnn..
RReelliiaabbiilliittyy  AAnnaallyyssiiss  iiss  eexxppllaaiinneedd  iinn  tthhee  nneexxtt  sseeccttiioonn..  TThheerree  aarree  ttwwoo  ccoonnddiittiioonnss  tthhee  uusseerr
ccaann  cchhoooossee  ffrroomm  aass  sshhoowwnn  iinn  tthhee  ffoolllloowwiinngg  ttaabbllee::

Example Grouping Description
Example Grouping Description

Individual Each selected channel is graphed in
its own color indicated by the color

of the star.
Group Selection The best coverage for all channels

is shown using the group color.

44..55  RRaannggee  CCoonnttrrooll
This feature allows users to control how the signal strength is represented using a graph.
The two sliders set the minimum and maximum values for the graphing range.

 

44..66  RReessoolluuttiioonn  CCoonnttrrooll

 Resolution Control along X direction

 Resolution Control along Y direction

Use these sliders to control minimum
and maximum settings.

Use these sliders to
change the valuesUse the “R” button to

set the default resolution
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TThhee  rreessoolluuttiioonn  ccoonnttrrooll  sshhoowwss  tthhee  ssiizzee  ooff  tthhee  ppooiinnttss  ccaallccuullaatteedd..  SSeettttiinngg  tthhee  ccoonnttrrooll  ffoorr  llooww
rreessoolluuttiioonn  wwiillll  rreedduuccee  tthhee  ccaallccuullaattiioonn  ttiimmee  aanndd  ddeeccrreeaassee  tthhee  rreessoolluuttiioonn..  TThhee  bbuuttttoonn    rreesseettss  tthhee
ccoonnttrrooll  ttoo  aa  rreeaassoonnaabbllee  ddeeffaauulltt  sseettttiinngg.

44..77  MMeeaassuurriinngg  DDiissttaanncceess
Distance measurements can be made on a graph by using the ruler tool. To measure
distances use the  hotkey. Left click and hold on the graph to start the measurement. By
releasing the button the distance is displayed by a distance dialog box.

44..88  SSaavviinngg  CCoovveerraaggee  GGrraapphh
TThhee  ccuurrrreenntt  ccoovveerraaggee  ggrraapphh  ccaann  bbee  ssaavveedd  aass  aa  bbiittmmaapp..  SSeelleecctt  SSaavvee  GGrraapphh  IImmaaggee......  ffrroomm  tthhee  FFiillee
mmeennuu..

44..99  CChhaannggee  BBaassee  SSttaattiioonn  IIccoonnss
RRiigghhtt  cclliicckk  oonn  tthhee  bbaassee  ssttaattiioonn,,  aa  ddiiaalloogg  ttoo  sseelleecctt  bbaassee  ssttaattiioonn  iimmaaggee  iiss  sshhoowwnn..  CClliicckk  oonn  tthhee
ddeessiirreedd  iimmaaggee,,  pprreessss  ““OOKK””  BBuuttttoonn..
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44..1100  PPrriinnttiinngg
TThhee  ssttaannddaarrdd  WWiinnddoowwss  pprriinnttiinngg  sseelleeccttiioonnss  PPrriinntt,,  PPrriinntt  PPrreevviieeww  aanndd  PPrriinntt  SSeettuupp  aarree  aavvaaiillaabbllee
ffrroomm  tthhee  FFiillee  mmeennuu..

44..1111  TTaabbllee  VViieeww
TToo  vviieeww  tthhee  ddaattaa  ppooiinntt  iinn  ttaabbuullaarr  ffoorrmm  sseelleecctt  TTaabbllee  WWiinnddooww  ffrroomm  tthhee  WWiinnddooww  mmeennuu..

AAnn  eexxaammppllee  ooff  aa  ttaabbllee  vviieeww  ffoolllloowwss  oonn  tthhee  nneexxtt  ppaaggee..



36

wwhheerree
FFrreeqq:: FFrreeqquueennccyy..
XX((fftt))::  TThhee  ccoooorrddiinnaatteess  ooff  tthhee  ppooiinntt  aalloonngg  XX  iinn  tthhee  mmaapp  iinn  ffeeeett..
YY((fftt))::  TThhee  ccoooorrddiinnaatteess  ooff  tthhee  ppooiinntt  aalloonngg  YY  iinn  tthhee  mmaapp  iinn  ffeeeett..
SSrr::  FFiirrsstt  ssttaaggee  ffiilltteerreedd  ddaattaa..
SSaa:: 1100  llaammbbddaa  aavveerraaggeedd  ddaattaa..
NN::  TThhee  nnuummbbeerr  ooff  ppooiinnttss  ffoorr  1100--llaammbbddaa  aavveerraaggiinngg..
TTiimmee:: RReeccoorrdd  ttiimmee..
DDaattee::  SSuurrvveeyy  ddaattee..

TToo  ssaavvee  tthhee  ttaabbllee  iinn  aa  ffoorrmm  tthhaatt  ccaann  bbee  uusseedd  bbyy  sspprreeaaddsshheeeett  aapppplliiccaattiioonnss  aanndd  ootthheerr  pprrooggrraammss,,
sseelleecctt  SSaavvee  TTaabbllee  aass……  ffrroomm  tthhee  FFiillee  mmeennuu..  TThhee  oouuttppuutt  iiss  4400--llaammbbddaa  aavveerraaggeedd  ddaattaa..          PPlleeaassee
cchheecckk  AAppppeennddiixx  AA  ffoorr  tthhee  ddaattaa  pprroocceessssiinngg  aallggoorriitthhmmss      ..
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TThhee  ssaavvee  ttaabbllee  ooppttiioonnss  ddiiaalloogg  tthheenn  aappppeeaarrss..

TThhee  oouuttppuutt  iiss  aann  AASSCCIIII  ffiillee  tthhaatt  ccaann  bbee  ccuussttoommiizzeedd  ffoorr  eeaassiieerr  ccoonnvveerrssiioonn  ttoo  aa  ssppeecciiffiicc  pprrooggrraamm..



38

55..  CCRREEAATTIINNGG  RREEPPOORRTTSS
55..11  HHTTMMLL  RReeppoorrtt
HyperText Markup Language (HTML) files can be opened by Internet Explorer and can
contain formatted text and graphics. Forecaster Analyzer can create a HTML report that
has the information about the data survey files, the selected channels, the coverage of signal
power and the number of channels per location.

To use this feature select  Hotkey. Select a file name to store the file when the dialog
box appears. A dialog box for HTML report options will be shown. If no “Plot Contour” is
implemented, the button “Show Coverage” and “Show BS Overlap” will be disabled.

IIff  ““SShhooww  SSeelleecctteedd  FFiilleess””  iiss  cchheecckkeedd  aa  mmeessssaaggee  bbooxx  wwiillll  aappppeeaarr  aasskkiinngg  iiff  tthhee  sseelleecctteedd  ffiilleess  aarree  ttoo
bbee  ddiissppllaayyeedd  iinn  tthhee  rreeppoorrtt..    IIff  ““NNoo””  iiss  cclliicckkeedd,,  aallll  tthhee  ffiilleess  wwiillll  bbee  ddiissppllaayyeedd  iinn  tthhee  rreeppoorrtt..

Then a dialog appears to take the notes for the selected file. Enter the notes for the different
files by clicking the “Prev” or “Next” buttons. After entering the notes for all the files then
click “OK”.  All notes will be stored and displayed in the report.
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IIff  ““SShhooww  BBSS’’ss  IInnffoorrmmaattiioonn””  iiss  cchheecckkeedd  iinn  tthhee  ddiiaalloogg  ffoorr  HHTTMMLL  rreeppoorrtt  ooppttiioonnss,,  aa  mmeessssaaggee  bbooxx  wwiillll
aappppeeaarr  aasskkiinngg  iiff  oonnllyy  sseelleecctteedd  bbaassee  ssttaattiioonnss  aarree  sshhoowwnn  iinn  tthhee  rreeppoorrtt..    IIff  ““NNoo””  iiss  sseelleecctteedd  tthheenn  aallll
ooff  tthhee  bbaassee  ssttaattiioonnss  wwiillll  bbee  ddiissppllaayyeedd  iinn  tthhee  rreeppoorrtt..

Then a dialog box appears to take the parameters and notes for the selected base stations or
channels. The parameters input at the interface for clustering points are shown here.
Modify the parameters and notes for individual BSs by clicking the “Prev” or “Next”
buttons. After entering the notes for all BSs click “OK”. All notes will be stored and
displayed in the report.
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AAppppeennddiixx  II::  IInnddoooorr  SSiittee  SSuurrvveeyy  SSttuuddyy

II..  RRaayylleeiigghh  FFaaddiinngg  aanndd  TTeerrrraaiinn  BBaasseedd  FFaaddiinngg
There are two types of fading that are relevant to performing coverage

measurements, fast fading, also know as Rayleigh fading, and terrain based fading due to
obstructions and propagation loss. The goal of coverage measurement is to measure the
local signal strength in presence of terrain based fading.

Rayleigh fading is due to close in reflections.  It produces drops in signal strength
that are only a fraction of a wavelength in size (often on the scale of inches). These
fades always exist and are only of interest in the sense that coverage measurements
must be made in a manner that rejects Rayleigh fading, so that accurate
measurements of terrain-based fading can be made.

IIII..  RReejjeecctt  RRaayylleeiigghh  FFaaddiinngg
It is important to realize that Rayleigh fading is a spatial phenomenon not a time

one. The averaging is intended to be done over a certain distance, which can be optimal in
rejecting Rayleigh fading and keeping terrain information. In an outdoor environment, the
location information during a drive study can be achieved through GPS, which updates
every second. Therefore, sufficient measurements can be collected quickly and easily for
outdoor measurement.

There is no positioning system for most indoor environments, such as hospital,
shopping malls, office building, and so on. It increases the difficulty to collect sufficient data
to reject the Rayleigh fading. There are three collection methods [1],

1) Manual collection. In this method, one measurement of the signal power with its
location is recorded. However, the signal power can vary from a few dB to 20 dB
in several inches due to Rayleigh fading. Therefore, this method provides the
inaccurate measurement data since it cannot effectively reject Rayleigh fading.
Furthermore, it needs a large amount of measurement not to distort terrain
based fading.

2) Spinning antenna method. At a fixed measurement location, the antenna moves
along a circle orbit and the collected data is averaged and saved. This method
can remove the Rayleigh fading in the measurement. However, similar to the
first method, it also needs a large amount of data to keep terrain based fading.
Furthermore, the possibility of averaging correlated data reduces the accuracy of
the measurement.

3) Linear averaging method. In this method a test engineer walks along a straight
line and the measurement tool records the signal strength during the walk. In
post processing, the software will select the independent points and then average
them to get the local mean power. This is the most efficient method and it
provides the most accurate measurement. For example, people can walk 100 feet
in 1 minute. Assuming the carrier frequency is 2.5GHz. So the wavelength will be
0.4 feet. If the first or second method is used, the test engineer needs to measure
250 times for each wavelength or 25 times every 10 wavelength. It obviously
takes much more time than the linear averaging method.



42

This linear averaging method is used in Indoor Forecaster software and the data is collected
in this way,

a. The test engineer taps the start point and end point on the map,
b. The test engineer presses the button to start the measurement and then

walk straight with a constant speed toward the end point,
c.  The test engineer presses the button to end the collection when he arrives

at the end point.

IIIIII..  DDaattaa  PPrroocceessssiinngg  AAllggoorriitthhmmss
The position of each sample is interpolated from the start and stop point. This is

done assuming a constant velocity during the walk. The interpolation equation is

( )
0

01
,0 P

N
iPP

P i +
!

= , Where 0P  and 1P are the start and stop positions and Ni ...1,0= (1)

TThheerree  wwiillll  bbee  ttwwoo  ssttaaggeess  iinn  pprroocceessssiinngg  tthhee  ddaattaa,,  wwhhiicchh  aarree  sshhoowwnn  iinn  FFiigguurree  AA11..  TThhee  ffiirrsstt
ssttaaggee  iiss  ttoo  ffiilltteerr  oouutt  tthhee  ccoorrrreellaatteedd//rreedduunnddaanntt  ddaattaa..  TToo  eelliimmiinnaattee  tthhee  bbiiaass  iinn  eessttiimmaattiinngg  tthhee  llooccaall
mmeeaann  ppoowweerr,,  tthhee  ssppaattiiaallllyy  iinnddeeppeennddeenntt  ddaattaa  hhaavvee  ttoo  bbee  uusseedd  ffoorr  aavveerraaggiinngg..  TThhee  ssppaacciinngg  uusseedd  iinn
tthhee  ssooffttwwaarree  iiss  00..3388"",,  wwhhiicchh  iiss  tthhee  mmiinniimmuumm  iinnddeeppeennddeenntt  ddiissttaannccee  ffoorr  RRaayylleeiigghh  ffaaddiinngg..  TThhee
ffiilltteerreedd  ddaattaa  wwiillll  bbee  sshhoowwnn  iinn  tthhee  FFoorreeccaasstteerr  AAnnaallyyzzeerr  aass  tthhee  ““rraaww  ddaattaa””..  TThhee  sseeccoonndd  ssttaaggee  iiss  ttoo
aavveerraaggee  tthhee  ddaattaa.. DDuuee  ttoo  tthhee  ccoommpplleexxiittyy  ooff  iinnddoooorr  eennvviirroonnmmeennttss,,  aa  wwiinnddooww  lleennggtthh  1100""  iiss  uusseedd
iinn  aavveerraaggiinngg  ttoo  rreemmoovvee  RRaayylleeiigghh  ffaaddiinngg  aanndd  ttoo  kkeeeepp  tteerrrraaiinn  bbaasseedd  ffaaddiinngg..  TThheerreeffoorree,,  tthheerree  wwiillll
bbee  aabboouutt  1100""//00..3388""  ==  2266  iinnddeeppeennddeenntt  ssaammpplleess  ffoorr  aavveerraaggiinngg..  TThhee  aavveerraaggiinngg  wwiitthh  2266  ssaammpplleess
iinnddiiccaatteess  tthhaatt  tthhee  mmeeaassuurreedd  llooccaall  mmeeaann  ppoowweerr  hhaass  9900%%  ppoossssiibbiilliittyy  ttoo  bbee  wwiitthhiinn  ±±11..88  ddBB  ooff  tthhee
rreeaall  vvaalluuee  [[22]]..  TTaabbllee  AA11  sshhoowwss  tthhee  rreelliiaabbiilliittyy  ooff  aavveerraaggiinngg  2266  iinnddeeppeennddeenntt  ssaammpplleess..  FFiigguurree  AA22
sshhoowwss  tthhee  ttaabbllee  rreeppoorrtt  ooff  tthhee  ddaattaa,,  wwhheerree  NN  rreepprreesseennttss  tthhee  nnuummbbeerr  ooff  ssaammpplleess  uusseedd  ffoorr
aavveerraaggiinngg  wwiitthhiinn  1100  llaammbbddaa..

FFiigguurree  AA11::  1100  LLaammbbddaa  aavveerraaggiinngg  pprroocceessss

Table A1. Measurement reliability with respect to the number of independent samples

N Reliability (%) ±! dB
26 99 2.8
26 90 1.8
26 64 1

Raw
Samples

Filtered
Samples

Independence
filtering Averaged

Samples

10"
Averaging

Collector Analyzer

Stage #1 Stage #2

Averaged
Data=
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Figure A3 demonstrates the first-stage filtering procedure. For 0.38"" independent
spacing, sample at P0, 2 will be selected and the one at P0, 1 will be deleted. The next selected
one will be at P0, 4. Thus there will be totally 26 samples selected for averaging (P0, i,  i =0, 2,
… 50) and 25 samples will be filtered out  (P0, i, i =1, 3, … 49) in 10 Lambda from P0 to P1.
However, if the spacing between each adjacent samples is 0.25"", there will be totally 21
samples (P0, i,  i =0, 2, … 40) selected for averaging.

Figure A2. Table report of indoor site survey data.

Figure A3. First stage filtering demonstration.

III. Indoor Forecaster Site Survey Software
Indoor Forecaster software will provide the analysis for averaged data, coverage

validation, prediction, and reliability. Indoor Forecaster software provides two stages of
analysis. The first stage is the analysis of averaged data. The software will filter out the
redundant data and average the samples using 10"" window to keep the terrain based
fading. The software can show the signal strength of independent data and averaged data
on the map. The software can also shows the reliability analysis based on the number of
independent samples for averaging. The reliability of the averaged data is related to the
number of samples for averaging [2]. Secondly, the Forecaster software can provide the
analysis for coverage validation, prediction, and reliability. Based on the measured signal
strength and locations, the cell radius with a certain outage probability or the cell reliability
with a certain radius can be estimated through a robust method [3]. Figure A4 shows the
averaged signal strength along walk path. The place with yellow color has signal strength
from –48 dBm to -39 dBm. It indicates that the high data rate can be achieved at this

P0 P0, 1 P0, 2

0.20"

0.38" x

s1 s2

P1
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location. Fig. A5 shows the RF coverage for survey area, where the signal range is from –75
dBm to –30 dBm.
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Figure A4. The averaged data along walk path.



45

Figure A5. RF coverage for an indoor floor plan.


