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The goal of this project was to use the Player/Stage robotics code on the
iPhone to communicate and control robots. I discuss how to setup the Xcode
development environment. There are two example Xcode projects. The first one is
an Objective-C project that wraps around the C++ Player/Stage code. The second
project is a very primative C++ program running on the iPhone without any UI. Both
of these Xcode projects are fully documented and will serve as a starting point to
iPhone Player/Stage development.
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Requirements

1. Install Player/Stage 2.03 or 2.1
a. Use Macports: http://www.macports.org/
b. http://paulsolt.com/2009/04/playerstage-macports-and-iphone/
2. Install the Xcode iPhone 3.0 SDK
a. http://developer.apple.com/iphone/
3. GetaiPhone developers license if developing for the actual device.
Developing with the simulator is free.

Setup the Source Folders

1. Create a dev folder on your machine at /Users/USERNAME/dev/
2. Place the projects within the folder with the directory structure.
a. /Users/USERNAME /dev/xcode_build_output
b. /Users/USERNAME/dev/player_2_1
c. /Users/USERNAME/dev/player_2_0_3

d. /Users/USERNAME/dev/ROBOT_PROJECTS

Global Xcode Settings:

The iPhone projects use cross-project references to link against the iPhone
Player/Stage static libraries that are included. There is basic support for
Player/Stage versions: 2.1 and 2.03. The first step is to create a common build
location for your Xcode projects. Below are the steps to setup the Shared Build
Output, in addition to setting up Source Tree variables to use in the project
settings. These variables can be used within Xcode project settings like so:
$(VARIABLE)

1. Use a Shared Build Output directory

a. Xcode -> Preferences -> Building
.00 Xcode Preferences

[a] & N = 0 )

General Code Sense Building Distributed Builds  Debugging Key Bindings Text

Place Build Products in:

@ i irgctony _
@ Customized location:  /Users/paulsolt/dev/xcode_build_output (" Choose... )

Place Intermediate Build Files in:

| e With build products
() Customized location:

Build Results Window: Build Options:

Open during builds: | On Errors or Warnings ] # Continue building after errors
i 11se Predictive Camnilation

i. Set Place Build Products in: to Customized location: and choose
the directory path
ii. Set Place Intermediate Build Files in: to With build products
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2. Add Source Tree variables for the reference project locations
a. Xcode -> Preferences -> Source Trees

- Q Q Acode Preference
% 3 = .
( | b A ® 3k e
liting Fonts & Colors Indentation File Types Source Trees SCM Documentation
¢ € : R
Setting Name | Display Name |Path
PLAYER_2_1_SRC PLAYER_2_1_SRC fUsers/paulsolt/dev/player_2_1
PLAYER_2_0_3_SRC PLAYER_2_0_3_SRC fUsers/paulsclt/dev/player_2_0_3
:
( Apply ) (Cancel ) ( oK 3
4

“« ., n

i. Add new variables by pressing the “+” button and use the path
locations from Setup the Source Folders with the following
variables.

1. PLAYER 2_1_SRC

2. PLAYER_2_0_3_SRC

3. Note: Don't use special characters, since Xcode has
issues with them.

Project Settings

1. Setup the Cross-Project Reference(s)
a. Add the existing Xcode projects. Look under Groups and Files and
right-click on the Project Name (RobotSample) -> Add -> Existing

Files...
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b. Navigate to your Player/Stage Xcode projects and add both of the
Player_2_0_3.xcodeproj and player_2_1.xcodeproj Xcode projects.

c. Note: Do NOT check the Copy items into destination group’s folder
since we are using project references and not a physical copy.

{1 Copy items into destination group's folder (if needed)

Reference Type: [ Default H

Text Encoding: [ Unicode (UTF-8) H

® Recursively create groups for any added folders
() Create Folder References for any added folders

Add To Targets

# i RobotSample

(G G

/4

d. Select the cross project references for both Player projects. Double-
click on the project reference and then select Get Info (press Cmd+i).
Change Path Type to be relative and use the Source Tree variables
we setup in the previous section.




m RobotSampleViewController.m - RobotSample

Simulator - 3.0 | Debug > (& & 0 Q-

Overview Action Buildand Co Tasks Info Search
Groups & Files File Name 4 A Code ° A
v [ RobotSample 8 | §= libPlayer_2_1_IPHONE.2
» I player_2_1.xcodeproj ~ m— —
» I Player_2_0_3.xcodeproj 8,0 Project “player. 2.1 prafjofo
Vil Player Stage (Geners ] Targets _ Comments
»| Robot.h =
vl Robot.mm Name: player_2_l.xcodeproj
v Classes Path: player_2_1.xcodeproj Choose . )
w| RobotSampleAppDele T
w! RobotSampleAppDele Full Path: /Users/paulsolt/dev/player_2_1/player_2_1.xcodeproj
w! RobotSampleViewCon 3 B.
w! RobotSampleViewCon 1 ~
» Other Sources IPaxh Type: | Relative to PLAYER 2_1_SRC q
y Resources File Type: | wrapper.pb-project a
> Frameworks
a D pendiucee

Create Multiple Build Targets

Depending on what you need you may want either Player 2.03 or Player 2.1. In
these projects I added support to both libraries. The different robots I've worked
with use different versions of Player/Stage. To support these different versions we’ll
use Build Targets. A Build Target contains the settings to create the executable for
your application.

1. Duplicate the RobotSample Target and rename it Robot Sample 2.1
2. Rename the RobotSample Target to RobotSample 2.03

®00 |—ﬂ| RobotSampleViewController.m - RobotSample

—
" ~
[Slmu\atcr - 3.0 | Debug | Robots... 'l ”& & @ Q~ String Matching
Overview Action Build and Go  Tasxs  Info Search
Groups & Files I File Name & Role “ |Code (] b
v : RobeotSample B h:-. CereGraphics.framework Required +
> : player_2_l.xcodepra) n,’_‘-. Foundation.framework Required 5
» : Player_2_0_3.xcodepraoj |£| main.m v
> Player Stage |:| MainWindow.xib
[ | Classes l—ﬂl Robot.mm v
> Other Sources E| RobotSampleAppDelegate.m v
> Rescurces |£| RobotSampleViewCentroller.m v
> Frameworks |:| RobotSampleViewController.xib i
»> Products “71 Settings.bundle v
v settings.bundle 4 |ril RobotSampleViewController.m:19 5 - -displayText: = - A G B F
D Root.plist 1 prd =
» [ en.lproj 2 /7 RobotSampleViewController.m
[] Robotsample 2.03-Info.¢ 3| | /¢ RobotSanple
T O Targets : f,;: Created by Paul Solt on 8/2/89.
IR roborsample 2.1 6| | /7 Copyright RIT 2889, ALL rights reserved.
I,ﬁi_ RobotSample 2.03 T s
b Executables 8
¥ (% Errors and Warnings 9 #inport "RobotSampleViewControl ler .h"
¥ .. Find Besilts

Setup Library Dependencies, Linking,
and Header Search Paths

The Build Targets are not linked to the Player/Stage static libraries. [ will show
how to finish linking and referencing the static libraries.



1. On the left pane under Groups & Files, click on Targets and then double-click
on the RobotSample 2.1 target to access the Get Info view (Cmd+i). In the
Direct Dependencies pane press the “+” and add the Player_2_1_IPHONE
dependency from the project references.

B TS ot ST

m RobotSampleAppDelegate.m - RobotSample =)

|

 Simulator - 3.0 | Debug | Robots.... »

Q- string Matching

Overview
Groups G_FJies = {~—1 1 B
Iu] Robot.mm . Go S ~
v Classes l

u] RobotSampleAppDelegate.h Name: RobotSample 2.1
w| RobotSampleAppDelegate.m Type: Application
w RobotSampleViewControlier!

4] RobotSampleViewControfierd
& MainWindow.xib
| RobotSample-info.plist
¥ Frameworks
> §® UKt framework
» §® Foundation framework
» K= CoreGraphics, framework

] RobotsampleViewControlierd | oee: :”" "; T !
¥ Other Sources P riaver < 1 player_2_1.xcodepco) :
[-ﬂ RobotSample_Prefix.pch .
[m main.m B
¥ Resources L -
L]
4
™

» [ Products
» 2 Settings bundle -
L1 Boborsample 2,03 Info pligt -
3 @ Targets Unked Libraries Type
» o RobotSample 2.1 W= foundation framework Required &
» oA\ RobotSample 2,03 §= Uit framework Required &
ik . - K= CoreGraphics. framework Required *

=B el AL

2. Click on the Build tab and search for “Search”. Double-click next to Header
Search Path to edit the value. Set the path to the Source Tree variable
$(PLAYER_2_1_SRC) and select the checkbox for Recursive.

User Header Search Paths l
Configu Recursive | Path

$(PLAYER_2_1_SRC) I

' Setting | |
¥ Arch| |
B4 .

¥ Linki| L

i

Ry
¥Searg

Al

Fri |

1= o)

wil )
ReZ'Search Paths
Sub-Directories to Exclude in Recursive Searches *.nib *.lproj *.framework *.gch (*) CVS .svn ".xC...
Sub-Directories to Include in Recursive Searches

[User Header Search Paths ] Double-Click here to bring up dialog|

¥interface Builder Compiler - Interface Builder Compiler

3. You should see the full path with “**” appended to the end, which indicates
the search path is recursive. For example:



/Users/paulsolt/dev/player_2_1/**

I General I Build I Rules  Properties Comments }

Configuration: [ All Configurations I-G-q (Q search
Show: [ All Settings =]
'Setting | Walue
¥ Architectures
Base SDK iPhone Device 3.0
¥ Linking

Runpath Search Paths
¥Search Paths
Always Search User Paths
Framework Search Paths
Header Search Paths
Library Search Paths
Rez Search Paths
Sub-Directories to Exclude in Recursive Searches *.nib *.lproj *.framework *.gch (*) CVS .swn *.xc...
Sub-Directories to Include in Recursive Searches
User Header Search Paths JUsers/paulsolt/dev/player_2_1/**
¥interface Builder Compiler — Interface Builder Compiler
Plug-In Search Paths

O

4. Repeat the previous steps for the RobotSample 2.03 target. It should use the
Player_2_03_IPHONE Direct Dependency and the $(PLAYER_2_0_3_SRC) Source
Tree variable with Recursive checked.

5. Select and drag the static libraries from the cross-project references to the
matching targets.

a. DraglibPlayer_2_1_IPHONE.a to Targets -> RobotSample 2.1 -> Link
Binagy with Libraries
(80 - = RobotSampleAppDeiegate =

seoossansie =

™~

Groups & Files FieNgee 000 aac- “, Code ° “
v Iy RobotSample B 0 libMayer 2 I PWONE &
[N

= ibMayer_2_0)_IPHONL 2
= ibMayer_2_03_MAC.a
¥ ] Payer Stage

the library file to

o rget's Libraries
b Classes - —
» (3] Ocher Sourcns ¢ g ReborlamgleApeOetegate m i I «Noslected wym . L _.,.:
» . Resources : Dutet Somg | sagele (egte 8
v Frameworks ] e Somg |0
» I U framework
» K% Fountation tramework : "’""’ A ,' -
» ¥ CoreGraphics framework H '
> Producty '
b Sentings bundie , Praport Bt Sang | sdgule (agate &
Robotsample 2.0)-Info plist Slpert TntEsiciate
Y@ Targes 2| | @tepiesertat on SubetSopiedpsbelegute
¥ oy RobotSample 2.1 1
B Mayer 21 IPHONE () 2.0l M srmtneniie vinee:
» 1 Copy Bundie Resour ' Srthenize viewCatrol lor |
™

» 1 Compiie Sources (4)
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"
» Toundaton famewors very e puist 1t SNoni It Lon S ler WY (O
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b. Repeat the process and drag libPlayer_2_03_IPHONE.a to Targets ->
Robot Sample 2.03 -> Link Binary with Libraries




iPhone Developer Profile Settings

1. Edit the Build Target Identifier. This value must match the format of your
Developer Profile’s App ID address if you are going to deploy to devices.
a. The value should be unique across your different applications. The
RobotSample 2.1 Target has the Identifier value:
com.paulsolt.RobotSample2.03 since my base address is

com.paulsolt.*

800

Target "RabotSample 2.03" Info

| General  Build

Properties | Comments |

Executable: S{EXECUTABLE_MAME}

1
Identifier: com.paulsolt.RoborSample2.03

Type:  APPL
lcon File [

Version [ 1.0

Principal Class:

Document Types!

Marvie

uTl

Creator: | 50LT

Main Mib File: MainWindow

Extensions

MIME Types

05 Types

Class

leon File

Store Type  Role

2. Inthe Build Target settings, sign the project with your Developer Profile.
3. *Note*: The code signing process can be buggy. | always seem to run into

difficulties trying to sign a project. Clean and rebuild the project after

changing these settings. As long as the targets Developer Profile is set, you
should be able to deploy to the device. There is a project wide Developer
Profile setting that isn’t always in sync with the Build Targets.

HOW to Run the App:

. Open Terminal and start a Player/Stage server using the command:
$ player /usr/local/share/stage/worlds/simple.cfg
2. Run the RobotSample version target in the iPhone Simulator with the

127.0.0.1 local server address. (Cmd + Enter)

3. The RobotSample makes it easy to change the IP address on the

device/simulator using iPhone’s Settings App. On iPhone go to Settings ->
Robot Sample -> Server Address




RobotSample - Debugger Console

. —
Simulator « m| RobotSampieViewController.mm - §

Angle: o.ol‘ Simulator - 3.0 | Dgl & O © X Stage: fusr/local/share/3
::;;f;:f;;o; Overviy File Edit View Clock Help

Angle: 0.0 Groups & Files j
Position: 0. » [ Products : >
z:::;:?‘g;o: » "2 Settings. bundle | b s -
Poditicar RobotSample Z.G‘
2009-08-03 | V(@) Targets
Angle: 0.0 v A RobotSamplg
2005-08-030 G Plaver. il Carrier = 10:44 AN Server 127.0.0.1
Angle: 0.00
Position: O, 4.

RobotSample i

Server Address

Server Address: 127.0.0.1

Status: Speed: 0.000
Angle: 0.000

Position: 0.000 0.000 |

¥ 4 Find Results

» L2 Bookmarks |

»Eisem ‘
@ Project Symbols

» (@] Implementation Filg

» ([ NIB Fites [

RobotSample 2.03 Iaun(#

Time: 0:0:09:02.200 (sim/real:0.98) subs: 1 [Stage v2.0.3

4. You are ready to control real robots remotely! Just run the application on the
iPhone and change the server address to point to the correct IP addresses.

RobotSample

The RobotSample demonstrates how to use C++ and Objective-C in an iPhone
application. The Robot class wraps the C++ Player/Stage code in a “run” method. It
provides a basic wrapper around the robot code using Objective-C. | demonstrate
several useful features:

1. Multi-threaded communication with iPhone UI - The Player/Stage code runs
in a separate thread from the User Interface.

2. Bundle Settings - Use the iPhone Settings App to control the server address.

3. Basic User Interface connections with Interface Builder

4. NSTimer for timer-based programming - Run logic code in an update
function at 60 frames per second.

How to Use C++ with Objective-C
To use C++ with Objective-C rename any .m file .mm if it will “touch” the C++
code. The extension will cause the compiler to compile both languages together.
More information is available in Apple’s guide on Using C++ with Objective-C
http://developer.apple.com/documentation/Cocoa/Conceptual/ObjectiveC/Art
icles/ocCPlusPlus.html#//apple ref/doc/uid/TP30001163-CH10-SW1
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to use both languages in the compiler. This is needed if you try and wrap up the

Player code with Objective-C like the RobotSample did.
ano ‘m RobotSampleAppDelegate.mm - RobotSample =

Q> String Matching

Croups & Files

@
S B [u| RoborsampleAppDelegate.mm v 15 L

rrirmsa - |- e o %2
e T Agdth file th

[1] Robot.h the .mm extension to any file that

] | -
w3 Classes mixes/touches C++ and Objective-C

|r-

ﬁ- RobotsampleViewController.h -

i 4 |4 RobotSampleAppDelegate.mm:l 2 <MNoselectedsy . ~. C., #, B §
(| Other Tources ; “ Bobottang sAmbelopet =
:'—:f::‘::::m 3| mbsts;nsle e m

) 4 Il

BasicRobotSample

The basic sample is just a C++ program running on the iphone without a user
interface. It's an example starting point to run non-interactive algorithms on the
iPhone platform.

There are some settings you should be aware of when working with or
recreating this type of Xcode project:

1. Start with the iPhone OS: Window Based Application

oo o MewProjet

Choose a template for your new project:

ﬂ iPhone OS -

Application
Library Navigation-based OpenGL ES Tab Bar Application

Application Application

' User Templates e PP
‘fﬁ| Mac 05 X 0 . a "
Application

Audic Units Utility Application View-based Window-based
Automator Action Application Application
Bundle

Command Line Utility

Dynamic Library Options [] Use Core Data for storage

Framework
Java Description This template provides a starting paint for any application. It

provides just an application delegate and a window.
Kerne| Extension

Standard Apple Plug-ins
Static Library
Other

(e ) (@)

Vi
T mm—




2. Remove all iPhone related code, resources, and libraries This project will
only contain main.cpp, .plist files, and your project files.

800 [e) main.cpp - BasicRobotSample =)
| BasicRobot... ~ m = 1.' Q.- String Matching

Base SDK | Debug

Groups & Files E “, |Code I e | a |

@ |
w [ BasicRobotSample 4 BasicRobotSample 2.03.app =]
» [ player_2_l.xcodeproj 4 BasicRobotSample 2.1.app [&]
» Player_2_0_3.xcodeproj | BasicRobotSample-Info copy.plist <]
VDCIa&ses BasicRobotSample-Info.plist (<]
¥[ ] Gther Sources 4 main.cpp 97K 4
E‘-} main.cop % Player_2_0_3.xcodeproj
¥[ | Resources player_2_l.xcodeproj
[£] BasicRobotSample-Info.plist
5 BasicRobotSample-Info copy.plist 4 | » |[fmainepp:9 3 <No selected symbol> 3 2, = C.|#y -
¥ | Frameworks =
12 #include =string= L
» (] Products 13| | #include "libployerce+/playerces.h” -
Y@Targe(s 14 using nomespace PlaverCo;
» iy BasicRobotSample 2.03 15
Paﬂw BasicRobotSample 2.1 16 A7 Run o simple Ces ployer stage program on the iPhone
% Executables 17| | int main{int arge, char *arav[]) {
P (P Execu . 18 std:istring server = "127.6.08.1";
» /B Errors and Warnings 19 int cycles = 188; /¢ Run for 188 cycles ond exit. There iz no user mterf'
¥ O} Find Results 20 float speed = @;
»[1% Bookmarks 3 float turnRate = 83
3 2
5 5CM
= B n try
W Project Symbals 5
¥ i Implementation Files 25 FlayerClient robot(server’;
¥ (i NIB Files 26 FositionzZdrroxy pplrobot, @3;
27
28 pp.SetHotorEnabledtrue); /¢ Turn the motor on
29
30 whilefoycles > @) {
31 robot.Read(}; /¢ Rend robot data
2
EE] printf{"Speed: #5.3fwn Angle: #5.3fwPosition: #5.31 #5.37wn",
34 speed, turnRate,pp.GetiPos(),pp.GetiPosi));
35
36 #¢ Rondomly update the rotation and speed of the robot. L
37 turnRate = drondda();
38 speed = drand4@()/2.0;
k]
40 pp.Setipeed(speed, turnRate);
41 1
a
42 —cycles; —
4 b b
PR = —3 Jale
]

3. Remove the precompiled header from the Target Build settings. Search
for .pch
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