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CHAPTER 1

Introduction to Leap Motion/

This book is dedicated to showing how Leap Motion works and the different
programming languages that support Leap Motion, along with the interaction techniques
they use. We will provide a full guide to getting started with Leap Motion development
with Unreal 4.13 (the latest update when this book was written) and also with Unity.
In this book we first introduce the Leap Motion Controller, or sensor, and then look at
the different Leap Motion versions. This book will cover of the extensive programming
language support for Leap Motion Controller.

In this chapter we will cover the basics of Leap Motion and introduce the device.
Then we will discuss why it is useful, and introduce the different gestures supported in
Leap Motion. Finally, we'll note the variants of Leap Motion covered.

Basics of Leap Motion

Leap Motion Controller is a device that is one of a kind, as it is in the first generation
of touchess computing. The core capability of the device is detecting finger and hand
movement and generating spatial coordinates you can use in VR game development.

The sensor is a hardware device that you attach to your computer via USB cable
(see Figure 1-1).

Electronic supplementary material The online version of this chapter
(doi:10.1007/978-1-4842-2550-9_1) contains supplementary material, which is available
to authorized users.

© Abhishek Nandy 2016 1
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Figure 1-1. Leap Motion device with USB

The Leap Motion device looks like Figure 1-2.

Figure 1-2. Leap Motion device

You can see how small the device is, but it is very powerful as it detects hand and
finger sensor movement very easily and very precisely.
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Axis Capability

Let's take look at the axis capability of the Leap sensor.

The most important part of learning to work with Leap Motion is getting a feel for
how the coordinates work. The coordinates are fully supported in three dimensions; that
is, the X, Y, and Z axes.

The working of coordinates is shown in Figure 1-3.

Figure 1-3. Coordinate mapping of Leap Motion

The Leap Motion controller is at the center of reference. The origin of Leap Motion
coordinates is located at the top-center of the sensor (see Figure 1-4).
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Figure 1-4. Leap Motion origin of center

For any application you're planning, you have to see which coordinate values will
work the best. The range of the Leap Motion sensor is an inverted pyramid, with the point
of the inverted pyramid originating at the center of the Leap Motion sensor.

The interaction box creates a rectangular area for the Leap Motion range that can be
used for your app, called the rectilinear area.

To map coordinates for 2D and 3D, you must first normalize the points that needs to
be mapped. The normalized values that we obtain are useful for determining the range.
Multiplication plays a vital role in adjusting the accessibility of an application. Listing 1-1
shows how mapping is done in 2D; this is just default code.

Listing 1-1. The Default Code for Mapping in 2D in C#

int appWidth = 800;
int appHeight = 600;

InteractionBox iBox = leap.Frame().InteractionBox;
if(leap.Frame().Hands.Count > 0){

Hand hand = leap.Frame().Hands[0];

Finger finger = hand.Fingers[1];

Leap.Vector leapPoint = finger.StabilizedTipPosition;
Leap.Vector normalizedPoint = iBox.NormalizePoint(leapPoint, false);

float appX = normalizedPoint.x * appWidth;
float appY = (1 - normalizedPoint.y) * appHeight;
//The z-coordinate is not used
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You can see in the sample code that first we declare the range with a height and
width. Then we declare the interaction box as shown, read the Hand and Finger values,
and finally normalize the interaction box point range.

The next code example shows how we do mapping in three dimensions. In the first
example we didn’t use the Z-axis, as we were working in 2D. We need more information
when we are using 3D mapping, as first we need to decide which hand rule is applied,
the left-hand rule or the right-hand rule, and then we will have to scale the values
accordingly. Let's check the default code in Listing 1-2.

Listing 1-2. 3D Mapping for Coordinates

Leap.Vector leapToWorld(Leap.Vector leapPoint, InteractionBox iBox)
{
leapPoint.z *= -1.0f; //right-hand to left-hand rule
Leap.Vector normalized = iBox.NormalizePoint(leapPoint, false);
normalized += new Leap.Vector(o.5f, of, 0.5f); //recenter origin
return normalized * 100.0f; //scale

}

The code above scales the interaction box to 200 3d units.

3D mapping is essential if we want to work in free space. If we intend to make our
application more intuitive and useful, we have to manage the interaction box and its
coordinates precisely. When we see sample applications from the store (Leap Motion App
Home), we find that the apps are managed well in free space. The accessibility of hands in
free space is very important (see Figure 1-5).



CHAPTER 1 " INTRODUCTION TO LEAP MOTION

Figure 1-5. Managing hands in free space

Motion-Tracking Capabilities of Leap Motion

Motion tracking is a very important term in the context of Leap Motion. Figure 1-6 shows
the 3D and 2D space capabilities that have been defined in terms of the Leap Motion
sensor’s range.
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Frames

Hand Model
Leap Motion Sensor

Finger and Tool Models

Gestures

Figure 1-6. Motion tracking capability of Leap Motion Controller

Frames

The Frame object describes the overall motion as depicted by the Leap Motion sensor’s
range. It adds logic to the working principles of Leap Motion.

The Hand Model

The hand model provides information about the position, characteristics, and movement
of a detected hand, including a list of fingers and tools associated with the hand.

The Finger and Tool Model

The art of using fingers for Leap Motion Controller activity is captured by fingers and
tools using one of three lists: Pointables, Fingers, and Tools.

Gestures

The Leap Motion sensor is designed to recognize some predefined gestures and captures
the data frame accordingly (see Figure 1-7).
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Swipe
Leap Motion Gesture

Keytap

Screen Tap

Figure 1-7. Leap Motion gestures

The Circle Gesture

Figure 1-8 illustrates a finger creating a circle gesture. The circle gesture with Leap Motion
can be performed by fingers on both the left and right hands.

Figure 1-8. The Circle gesture



CHAPTER 1 © INTRODUCTION TO LEAP MOTION

The Swipe Gesture

Linear movement of the hand or finger is known as a swipe gesture (Figure 1-9). Swipes
can be of four types: up, down, left, and right.

Figure 1-9. The Swipe gesture

The Key Tap Gesture

The Leap sensor recognizes a tapping gesture of a finger on a key, which it logically calls
the key tap gesture (Figure 1-10).

Figure 1-10. The keytap gesture
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The Screentap Gesture

The Leap Motion sensor also recognizes the gesture of quickly tapping its screen as a
movement (Figure 1-11).

Figure 1-11. The Screentap gesture

Leap Motion Types

The Leap Motion sensor has undergone changes since its first release. It has gone one
stop farther with introduction of the Orion unit (its Virtual Reality offset). This book will
generally cover the earlier version of the Leap Motion device, V2. We will be using the
new SDK, which integrates support for Orion VR but also works with the earlier version of
Leap Motion.

You will download the new SDK in Chapter 2; you'll see that it comes with
Orion features integrated; although we can use it with Leap Motion V2, too, it is perfect
with Orion.

The Leap Motion website (https://www.leapmotion.com/) now reflects the Orion
version (Figure 1-12).

10
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Reach into new worlds.

Figure 1-12. Leap Motion Orion VR

Orion is part hardware and part software, which allows very easy hand tracking
techniques for VR apps. It works on lower latency, which allows a longer range.
Orion currently supports the following VR devices:

e  Oculus Rift DK2
e  OculusRift CV1
° HTC Vive

Summary

In this chapter we introduced the Leap Motion Controller and the types that are available
right now. We also gave an overview of the spatial range controlled by Leap Motion.
Finally, we introduced Leap Motion’s Orion Beta.

11



CHAPTER 2

Setting Up Leap Motion

In the previous chapter we introduced you to some basics of the Leap Motion sensor
and the different hardware updates to it. In this chapter we will go through the details of
setting up the Leap Motion for Windows SDK, starting with where to get the SDK.

The chapter will start with the Leap Motion website (https://www.leapmotion.com/),
where you can find all the details to get started. From the link there we will install the
Leap Motion and Orion SDK. When installation is done we will review the tools on the
Leap Motion SDK Control Panel. Then we will briefly look at where to find additional
software available for the SDK to expand the capabilities of Leap Motion.

Downloading the Leap Motion SDK

We will start with what the website for Leap Motion looks like and then explore the
important information within the site. Let's take a look at the landing page (Figure 2-1).

Reach into new worlds.

INTRODUCING ORION — THE FUTURE OF VR

Figure 2-1. Leap Motion website

© Abhishek Nandy 2016 13
A. Nandy, Leap Motion for Developers, DOI 10.1007/978-1-4842-2550-9_2
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In the main page for Leap Motion you can see two links to start; with one is Watch
the Video and the other is Buy Now (Figure 2-2). The Watch the Video link will show a
demo on how Leap Motion Orion works; the Buy Now link will take us to a page where we
can purchase the Leap Motion sensor.

INTRODUCING GRION — THE FUTURE OF VIt

Figure 2-2. Introducing Orion option in website

The next section of the website gives details about Leap Motion Orion.

Clicking Introducing Orion-The Future Of VR will take you to a page with
information about Orion (https://developer.leapmotion.com/orion). Here you can
click Download the Beta (Figure 2-3).

ORION GETSTARTED GALLERY DOCUMENTATION COMMUMNITY

Orion Beta

Figure 2-3. Information about Orion Beta

14
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The Orion Beta page gives a lot of information about the usage of the Beta SDK.
When you choose Download Beta, it will take you to the page where we can download the
Orion Beta SDK (Figure 2-4).

AP
LEAP ; oevecosen cmon GETSTARTED GALLISY BOGRENTATION - CONRRITY

Get Started

Figure 2-4. Orion Beta download link

Asyou've seen on the website, the focus of the Leap Motion sensor is shifting more
toward VR with its latest release of the Orion SDK. In the next section you'll see how to
install the SDK for Leap Motion.

Installing the Leap Motion SDK

Unpack the Leap Motion sensor and attach it with a USB cable to your PC or laptop as
shown in Figure 2-5.

15
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Figure 2-5. Leap Motion Controller attached

You will see an information screen where you'll be directed to a link (https://www.
leapmotion.com/setup, shown in Figure 2-6).

B Bt e aprabion com et

Get Started with your Leap

Motion Controller
: ; l
Peel OFf Sticker Plug Into Your Computer Get Ready

DESKTOP ONLY (WINDOWS)

Figure 2-6. The link to download the SDK

16
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From here, download the setup application and then run the exe file (Figure 2-7).

e

“ e

Apphization Togls  Leapmaticn

Manage

+ ThisPC » abhishekcontent (F:) » Leapmation

A Quickscouss  gm M Date modified Tpe
B Desitop o == s
¥ Dowlond o ¥ Run as administrator
3 Ooctmants ot Troublesheot cempatibility
b * Run with graphics processer
Author Templete Pinto Start
Dewnloads of Edit with Notepades
PlatincBockProc (3} Scan Leap Motion_Setup_ Windows_2.3.1.exe
Screenshats Scan with Windows Defender...
B Addto archive..
i B Add s Lesp Motion Setup Windzwes 23 Lrar
I This PC B Compress and email...
B Desitep B Compress to "Leap_Motion_Setup_Windows_23.1.rar" and email
[ Documents Pin to taskbar
:‘. Downloads Restore previous versions
b Music Sendto
= Pictures Cut
B Videos Copy
e Local Disk (C) Paste
- dbhishekcontent Create shortcut
o Metwork: Delete
Rename

Tiern  1item selected 114 MB

Figure 2-7. Running the setup file

Sze

1,16,537 KB

q
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The setup will start. You need to click Next, as shown in Figure 2-8.
’y Leap Motion Controller Setup —

Welcome to Leap Motion

You're about to install the Leap Motion software, induding
App Home, your gateway for discovering and downloading

L E A P new motion-controlled applications.

S— |

[ ] [ s

Figure 2-8. Leap Motion Controller Setup opening screen

18
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Accept the license agreement and then click I Agree (Figure 2-9).

!. Leap Motion Controller Setup = X

License Agreement

\l} Before you install the Leap Motion Software, please read our
license agreement

To see more of the agreement, press Page Down.

Leap Motion, Inc. A
End User Software License Agreement
Last updated: Sep 03, 2014

Welcome to the world of Leap Motion!

This is a license agreement between yvou and Leap Motion, Inc. ("Leap
Motion" or "we" or "us") that sets out vour rights to use the Leap

A Mlnbinm mabirrrnea nnd daas ] ~aa B L TP

If you accept the terms of the agreement, dick T Agree' to continue. You must accept the
agreement to install Leap Motion Software.

< Back 1 Agree Cancel

Figure 2-9. Accepting the license agreement

19
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After the previous step Installation starts; it will go ahead and install important files
(Figure 2-10).

‘ Leap Motion Controller Setup -

You're installing Leap Motion software now

—
\I_y, Please wait

Checking to ensure VisualizerApp.exe is unused...

l

< Back Next > Cancel

Figure 2-10. Installation starts
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The setup program will let you know about more steps it has to follow during
installation (Figure 2-11).

‘ Leap Motion Controller Setup -

You're installing Leap Motion software now
I i Please wait

Extract: uglifyjs.cmd
|

Extract: .travis.yml ~
Extract: README.md

Extract: history.md

Extract: package.json

Output folder: C:\Program Files (x86)\Leap Motion\App Home\node_modules\jade\no...
Extract: shared.js

Extract: transformers.js

Output folder: C:\Program Files (x86)\Leap Motion\App Home'\node_modules\jade'\no...
Output folder: C:\Program Files (x86)\Leap Motion\App Home'\node_modules\jade\no...
Extract: uglifyjs =

< Back Next > Cancel

Figure 2-11. Important installations continue
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In the next step you can see that the installation is almost complete, and it will next
try to install the hardware driver for the Leap Motion SDK (Figure 2-12). You need to click
Install so that the Leap Motion SDK and the sensor are in sync and ready to go.

‘ Leap Motion Controller Setup

You're installing Leap Motion software now
Please wait

Running driver installer...

Extract: cyfx3hd.inf

Extract: dpinst.exe

Extract: dpinst64.exe

Extract: ov580.cat

Extract: ov580.inf

Extract: ov580hd.cat

Extract: ov580hd.inf

Extract: winusbcoinstaller2.dll

Output folder: C:\Program Files (x86)\Leap Motion\Core Services
Running driver installer...

Would you like to install this device software?

MName: USB Device
<9 Publisher: Leap Motion Inc

4 Always trust software from “Leap Motion Inc". Install

@ You should only install driver software from publishers you trust. How can | decide
which device software is safe to install?

Figure 2-12. Getting the Leap Motion device recognized
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In the final step you can see that the Leap Motion SDK is installed and you are ready
to work with the Leap Motion sensor and the programming interface (Figure 2-13).

‘ Leap Motion Controller Setup -

Installation completed

Your Leap Motion Controller is ready for use!

AP
S |

[ Create Desktop Shortcut

[ZLamch Leap Motion experience

Visit us at: www.leapmotion.com

< Back Cancel

Figure 2-13. Installation of SDK is complete
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The Leap Motion Control Panel

We will now look at the Leap Motion Control Panel. The updated Leap Motion Control
Panel is available after you install the SDK for Orion. From the system tray, right-click the
Leap Motion icon and select Settings as shown in Figure 2-14.

Visualizer...

Pause Tracking

Figure 2-14. Right-click the Leap Motion icon to access Settings for Leap Motion

In the Control Panel you can see the tabs that are useful for calibration and other
important features of Leap Motion and for verifying that the Leap Motion device is
working correctly.

The General tab provides important introductory information about using the Leap
Motion sensor SDK. As the Leap Motion SDK and Leap Motion are being set up, you
can check the progress details by recalibrating the device on the Troubleshooting tab as
shown in Figure 2-15. To repeat the process, click Recalibrate Device again.
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W Leap Motion Contrel Panel - X
eap

General  Troubleshooting  About

Troubleshooting Device Status
Show Software Log
e s Service Status:  [INCONNECTEDINN
Diagnostic Visualizer |
i | CONNECTED
Report Software Issue Device Stabs
Restore Default Settings Calibration Status: NGOG
[] Low Resource Mode Tracking Status:  NNSTREAMINGINN
Reduces performance and bandwidth of the Leap Motion Controller to improve reliabiity
on slower computers, Bandwidth Status: NGO
EA Avoid Poor Performance
Automatically pause tracking when bad conditons are detected. Ughtng status:  INIINIGEOSIN
Recalibrate Device smudge Status:  INNGOODINNN
If the sensors on the Leap Motion controlier are knocked out of their initial alignment, the
device must be recalt Paor cause:

« Persistent jumpiness

 Frequent discontinuities in the tracking data

= Aberrations in tracking data that occur only in certain areas of the field of view
» Poor tracking range

jibeate Device Get Help with Recalk

Figure 2-15. We can recalibrate the device
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The calibration status is complete when you have set up the Leap Motion device for
the first time (Figure 2-16).

General  Troubleshooting  About

Troubleshooting
Show Software Log
Diagnostic Visualizer
Report Software Issue

Restore Default Settings

[] Low Resource Mode
Reduces performance and bandwidth of the Leap Motion Controller to improve reliabiity
on slower computers.,

Avoid Poor Performance
Automatically pause tracking when bad conditions are detected.

Recalibrate Device

If the sensors on the Leap Motion controller are knocked out of therr initial alignment, the
device must be recalibrated. Poor calibration can cause:

« Persistent jumpiness

+ Frequent discontinuities in the tracking data

» Aberrations in tracking data that ocour only in certain areas of the field of view
+ Poor tracking range

Figure 2-16. Device status is perfect
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Service Status:

Device Status:

Calbration Status: [INGOODINN

Tracking Status:

Bandwidth Status: [INININGOOENINN

Lighting Status:
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Software Log

Here you'll find all the information about how the Leap Motion device is working in your
computer. The Software Log shows all the tracking, software updates, firmware updates as

needed, and diagnostics for the device.
To display the Software Log, click the Show Software Log button, as shown in

Figure 2-17. You'll then see valuable information about the device.

L I
Genersl | Troubleshooting  About | W Leap Motion Software Log - o x
Troubleshooting [23:13:30] [Info] Connected to Leap Service
= 1002 u to date.
Show Software Log 2:00:25) Leap Controler detectad: LPO7779765252
3 2:00:25] [Info] Tracking resumed
Diagricatic Visuslizer [02:01:17] Device entering automatic power saving mode
Report Software Issue

Restore Default Settings

[] Low Resource Mode
Reduces performance and bandwidth of the Leap Motion Controller to imprave relabiity
on skower computers.

[] Avoid Poor Performance
Autsmatically pause trackng when bad conditons are detected.

Recalibrate Device
If the sersors on the Leap Motion controller are knocked out of ther initial slgnment, the
devvi b Poor calidr cause:

« Persstent jumoiness
« Fraquent discontinuibies in the trackng dats
= Aberrabons in tracking data that ocour only in certain areas of the fisld of view
+Poor tradking range
Recalbrate Device Get Help with Recalibration

Figure 2-17. Leap Motion Software log
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Diagnostic Visualizer

Diagnostic Visualizer gives the status of Leap Motion and its tracking ability. To use
it, wave your hands in front of the Leap Motion sensor to check whether it's working
(Figure 2-18).

Figure 2-18. Diagnostic Visualizer
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The Calibration Tool

The next tool we'll check is the Leap Motion Calibration tool (Figure 2-19). Here you'll be
instructed to point the Leap Motion at a flat reflective surface so that you can see how the
Leap Motion sensor is working, with the Calibration tool. If the pass score is 80 then we
have the Leap Motion working correctly. To access the tool from the Leap Control Panel,
click Troubleshooting and then click Recalibrate Device to start the Calibration tool.

snould 1a inde | -

1es W Leap Mation X L ;
m k After closing this windew, please select “Resume Tracking” in the Leap Motion
o tray icon in your Taskbar. b
1
i /7 - [ - 3
Press any key to quit. Score: 0 (80 = Pass)

Figure 2-19. Leap Motion Calibration tool
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Leap Motion App Home

Finally, let’s take a quick look at the Leap Motion App Home, for which a desktop icon

is created when we install the SDK. Click the icon to start the Leap Motion App Home;
when it has connected to the Internet you'll see there are a lot of good applications to
explore how Leap Motion works (Figure 2-20). Here you can just search for terms like
“playground,” “forms,” and “functioning 3D” and other options that you can select from.
This is a very good starting point for getting information about Leap Motion apps and
their capabilities.

Figure 2-20. Leap Motion App home

Summary

In this chapter you saw how to install the Leap Motion SDK within the Windows
operating system, and how to get the sensing capabilities of Leap Motion working with its
supplied software that helps us calibrate the Leap Motion sensor. Now that you've seen
this chapter’s overview of how Leap Motion SDK works, in the next chapter we will start
with the programming languages.

30



CHAPTER 3

Setting Up Leap Motion
for Python

In the previous chapter you saw how to install the Leap Motion SDK on a Windows
computer; now we will work on setting up the Leap Motion SDK for Python. First we need
to install some important Python updates that are necessary so that your Leap Motion
will be recognized and you'll be able to interact with it. It’s important to note that the
Python installation that works with Leap Motion version v1 is Python 2.7. In this chapter
we will first show you how to set up the Leap Motion for Python and then introduce some
simple programs that will demonstrate how the Python language works with the Leap
Motion sensor.

Leap Motion and Python

This book’s journey to developing for Leap Motion starts with the Python language. We
want to show how Leap Motion works with different programming languages and how it
is easy to integrate Leap Motion with different languages, so we have chosen Python to
start with because it is both simple and of course very powerful.

Python is a powerful dynamic programming language that has the capability
of adding object-oriented flow into the programming construct when constructing
application logic. The most important thing about Python is that we can write and
express our coding logic very simply, with a few lines of code. It's very easy to use Python
in different operating systems. Another important fact about Python is that it is an open
source language. Figure 3-1 shows how we integrate Leap Motion SDK with Python.

© Abhishek Nandy 2016 31
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Figure 3-1. Leap Motion Python App
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To get started, let’s take a look at the workflow for the Leap Motion Python app.

1.

To start with, we need to be sure that the Leap Motion sensor
is attached to the computer, and that the SDK for Leap Motion
is installed.

Because we are using the earlier version of Leap Motion, we
need to be specific about the Python installation. The Python
version required for this early Leap Motion is Python 2.7.
You'll need to be sure that the Python 2.7 version is installed
in your computer.

The next step is to make a folder where you will keep your
programs for Leap Motion SDK with Python.

Next you have to add Python to the path of the environment
variable for the computer. Once that is complete, copy the
necessary DLL files into the folder that you have created.

Using a text editor, you can start writing a program in Python,

and as the Leap Motion SDK has all the DLL files in place, you
can use the Command prompt to run the program and see its

output.

This is the complete flow for Python app with Leap Motion SDK. In the next sections
we'll go through each step in more detail.

Installing Python 2.7

In this section we will install and set up Python 2.7 so that it can be used for Leap Motion
SDK. We start by going to the web link to download Python 2.7 (https://www.Python.
org/downloads/release/Python-2710/).

Note

You can also search on Google for Python 2.7.
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Now we download the installer for Python 2.7 (see Figure 3-2).

[LEn———y—y

Python 2.7.10
Reltease Date 1015-05-23
Python 17,50 iy & bug fox relewse of the Python 2. 7 ¢ serles

Fall ERangelog

Files

Operating Systom  Cescription
Source releate
SOUICE FeR i
Mac 08X for Mac OF X 10,5 and Liber

Mac 05X for Mac 005 ¥ 1006 and ter

Windows deteg Information fles Windows

Windows debeg information s 10r 64 b binaries  Windows

Windnes
Wingowt For AMEMRAEM BT, RO LA PrOCETASes

Windows

MDS Sum
THTISIAT IR e T8 RI
CRASETODEEA TEAEIdDEIDLIBIIAME
ABCOLBE]TeeSS5S 1508 15 C1ESL
254193616280 54215 13EA1ebTHTTE
as01550T 200 ea Dl Tace 001 R0aISCE

60T TRTATIEATOE M0 44870053
STHAIT IO T A ST RN

dacbls
ISHCI0IERIBILIMCTTH

AbaBCTEHLN2ME00 16461 1!

Figure 3-2. Downloading the installer for Python 2.7
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Next, click Install to start the install for Python MSI package (Figure 3-3).

e o | G,
Python 2.7.10 o
B it
2011 3 L) smpte O it Mt g
Release Date: 2150523 SR s - s isery i o
“ Som it Wrgoen Sefenten
Python 2.7 10 5 abug ficreleist of the Pyton 2 ERINE T T [ v
= | -
s Byt [ At T Bt .
2 B Compem s
R It i L
Files ) Py o] M proua e
I R :M,m-m Sendie
P sty
B inotetal
L s [
B ety A sdaing o Crumt szt
Bty iy rerrba o Dt
i | TR
oot # it =
sl et
ey ot e
o - rrT—
T laca Dl g} La meprens 131 rde
= thbabaimastent [ A iy P s Sadd gl
-
-
* b e ey e 13 rn
i gy 80 L koo, S05C Wreetnan 1L 5.
i B ndowa s o
s dnwiehpindtae
ot
P et

Figure 3-3. Installing the MSI for Python 2.7

In the next step the installation starts and you can select either Install for All Users or
Install Just for Me and then click Next (Figure 3-4).

1) Python 2.7.10 (64-bit) Setup X

Select whether to install Python 2.7.10
(64-bit) for all users of this computer.

@ Install for all users
O Install just for me (not available on Windows Vista)

python

for

windows
Back Cancel

Figure 3-4. Installing Python 2.7
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In the following step, select a destination directory for installation, and then click
Next (Figure 3-5).

) Python 2.7.10 (64-bit) Setup X

Select Destination Directory

Please select a directory for the Python 2.7.10

64-bit) files.
ek Python27 v |Up | New

python

for

windows

[c:\Python27\

< Back | cancel

Figure 3-5. Selecting a destination directory
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In the next step you can customize the installation. After customization, click Next to
continue (Figure 3-6).

4 Python 2.7.10 (64-bit) Setup X
Customize Python 2.7.10 (64-bit)

Select the way you want features to be installed.
Click on the icons in the tree below to change the
way features wil be installed.

I

Register Extensions
Td/Tk
Documentation
Utility Scripts

pip

Test suite

AdAd midbhan awn ba sk

Python Interpreter and Libraries

thon
pg for hT‘his feafture l:fgu'res 28!42 on go;:_L hardbgme. It
. as 6 of 7 subfeatures selected. The subfeatures
WlndOWS require 31MB on your hard drive.

' Disk Usge' | Advanced | < Back ' ' Cancel

Figure 3-6. Customizing Python installation
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In the next step, Python 2.7 configures the necessary tools (Figure 3-7).

+ B asthorTemglatesip 14-09-2016 09:53 WinRAR ZIP archive B4,325 KB

B CAPythonlT\python.exe - o =
Tgnoring indexes: https i pypi.python.orgssingle
Collecting setuptools

Collecting nig
Tnztalling collected packages: setuptools, pip

Zython 2.7.10 (64-bit)

5@ wak whike the Instaler nstals Python 2.7.10 (64-bit). This may
| several minutes.
=4 I

R[] eulsi03ae R

Text Document

7] eula 10360t Text Document I
] euta 10800 Text Document
7 euta. 104108
) eula. 104200t
] euta 205200
| suls 308260t
1] globdata.ini
&) installini Configueation sett.
& veredist bmp EMP Fide
Helolens File folder
Workshops File folder < Back Heat >
Echipse File folder -
ApacheSpark File folder
PlatinaFolder File folder
cu File folder
CodeProject File folder

Figure 3-7. Configuring Python tools
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In the last step you will see that the installation is complete; click Finish (Figure 3-8).

%) Python 2.7.10 (64-bit) Setup X

Complete the Python 2.7.10 (64-bit)
Installer

Special Windows thanks to:
Mark Hammond, without whose years of freely
shared Windows expertise, Python for Windows
would still be Python for DOS.

python

for

. d Click the Finish button to exit the Installer.
WINOOWS

Figure 3-8. Finished installation

The Python Not Found Issue

Once you have installed Python 2.7, the first step is to check whether the installation and
version is working or not. So open the Command Prompt and type:

Python --version
If you get an error that says

'Python' is not recognized as an internal or external command, operable
program or batch file.

The issue is that the OS environment variables for Python need to be added.

You need to copy the location of the place where you installed Python in your
computer and add it to the path variable. The path needs to be copied as shown in
Figure 3-9.
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Date modified Type Sare
= Cut :
+ File felder
Copy
File folder
b * Paste s
File folder
ks * Delete
4 File felder
Select All File folder
s File fold
Right to left Reading order ile folder
Show Unicode control characters e fokdes
: File fold
Insert Unicode control character » b
Text Document
Open IME Text Document
ts Reconversion Application
s 7 pythonw.ee Application
[] rEADMERE Text Document

Figure 3-9. Copying the location of Python

Now go to the environment variable option for your computer to add the path.
Right-click on PC and then go to Properties & Advanced System Settings & Environment
Variables (see Figure 3-10).

 prrre—" x

Comupe tame Hartwam Mdrasied Sy Pesemon, Sneme.

Wiew basic Informration about your computer

—
| - Wandaas 00 g

: P S — & Wind 10
| il

o Carcal Py P
.. Horwzt Pretesos Inteh] Cone(TM - 4720HC CPU @ LE0GHE 296 B
< Iratatey vy (RAMY 800 B (745 6B wiskiel
EiEtc o pe 650 Gpinting e, sl ecerier
Pam o Tomthe Pén P s Tk bnpt o eimtiiia S s eipley

Campatas rara, damin, i sodgre nag

Compuis rarse: RSP CERSNG, [ -Yee——
bl computrrara: CUKICR LSRG,

Comprin vt

orsgreep: weRGhouS

Windoas setnster
Windoas i sthwed Read g
Pribeet 3 (31 300 00K AL [ SN

1 Sk

Sy e Lisatinsece

Figure 3-10. Getting inside the environment variable option
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Now add the copied location for Python to the PATH variable and then click OK as

shown in Figure 3-11.

older
older
older
older
older
Document
Document
icaticn
ication

Document

User variables for abhis
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Variable Value
JAVA_HOME C\Program Files\Java\jdk1.8.0_91
PATH c\jruby-9.1.5.0\bin; C:\Railsinstaller\Git\cmd;C:\Railsnstaller\Ruby2...
TEMP 9%USERPROFILE%:\AppData\LocalTemp
™P %USERPROFILE%:\AppData\Local Temp
P |
Edit System Variable X
Variable name: | Path |
Variable value: [ “\Program Files\Git\bin;C:\Program Files (x86)\Microsoft Emulator Manager\1.04;C:\Python27 |
Browse Directory... Browse File... Cancel
T [ TEITICAT L= = — l
PROCESSOR_ARCHITECTURE AMDS4
PROCESSOR_IDENTIFIER Intel54 Family & Model 60 Stepping 3, Genuinelntel
PROCESSOR_LEVEL 6
PROCESSOR_REVISION 3¢03
PSModulePath %ProgramFiles%\WindowsPowerShell\Modules:C:\Windows\svste...
New.. | | Edit. || Delete
oK Cancel

Figure 3-11. Editing the path variable

Restart the Command Prompt and you will be ready to go with Python 2.7.
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Setting Up Python for Leap Motion

Next you need to create a folder where you will store your Leap Motion programs. Go to
the folder where you installed the Leap Motion SDK, as shown in Figure 3-12.

» pROCESSING > Lesp Motion SDK_Win 313 »

Name - Date modified

’
p Leap_Moticn_Setup_Win_3.1.3.exe

| README bt

Figure 3-12. Going inside the Leap Motion SDK folder

Get inside the 1ib folder to copy Leap.py from the 1ib folder and from the subfolder
x86 or x64 (whichever you are targeting) copy the Leap.DLL and Leap.1ib files to the
folder you have created (Figure 3-13). These files help in running programs.

Leap.dil 4-06-2016 01:19 App
#8§ Leap.lib 4-06-2016 01:19 Object File Libra 126 KE

Figure 3-13. Copy the files

Now paste the files to the folder you created (Figure 3-14).

+ abhishekconterd (] » LeapPython

Leapal
il Lesplib

o Leappy

.

ererrr

# Leapipppy

# leapapsl.py
LespPythonpyd

A Samplel.py

Figure 3-14. copying and pasting the necessary files

You are all set now for running Python programs for the Leap Motion device.
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Setting Up the Sublime Text Editor

To write Python code, you need a text editor. Go to the website for downloading the
Sublime Text editor (https://www.sublimetext.com/). Click the installer for setting up
Sublime text (Figure 3-15).

1

) Run as administrator

[=) P 1=3 =

P_20160913_134  P_20160913_134 P_20160913_140 P_20160913_140 P_20160925)
640_HDR.jpg T05jpg 307jpg 33ljpg 9jp

Run with graphics processor
Pin to Start
[& Edit with Notepads +
Scan Sublime Text Build 3126 xB4 Setup.exe
Scan with Windows Defender...
s Add to archive...
B Add to "Sublime Text Build 3126 x64 Setup.rar”
B Compress and email...
g Compress to "Sublime Text Build 3126 x64 Setup.rar” and emai

Pin tn tackhar

Figure 3-15. Installing Sublime

The wizard will go through its steps until the setup is complete (Figure 3-16).

_61 Setup - Sublime Text 3 —

Completing the Sublime Text 3
/@ Setup Wizard
&

Setup has finished installing Sublime Text 3 on your computer.
The application may be launched by selecting the installed
icons.

Click Finish to exit Setup.

Finish

Figure 3-16. The installation is complete

43


https://www.sublimetext.com/

CHAPTER 3 ' SETTING UP LEAP MOTION FOR PYTHON

You can now run the Sublime text program from Windows search (Figure 3-17).

D @ More \/

Best match

b4 Sublime Text 3
—— Desktop app

Documents

SunlightColorLUT.uasset - in Assets
Apps
1 Contact Support

Photos

Web
/O SU - Search the web

Settings

su

Figure 3-17. Running Sublime text3
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Let’s Code

So far we have carried out the following steps to prepare for writing Python apps for
Leap Motion:

1. Created a folder for storing the programs.

2. Copied the necessary DLL files for running Python programs
with Leap Motion SDK.

3. Added the Python path to an environment variable.
Now we have to do three more steps:

4. Use atext editor like Sublime Text to write a program.

5. Use the Command Prompt to run the program.

6. Check the output.

Writing a Basic Leap Motion Program

Our first program simply checks whether the Leap Motion sensor is connected or
disconnected. If the user presses Enter the program exits. It is executed through the
Command Prompt.

The code as run in the Sublime text editor looks like Figure 3-18, and you can see
that the formatting enhances readability.
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Figure 3-18. The program in Sublime Text

Let's try to run it. Make sure you have copied all the necessary DLL files (Figure 3-19).

Name Date medified Type Size

[ Leapad 21-08-201510:24  Application extens... 2403 KB
W8 Leapllib 21-08-201510:24  Object File Library 130 KB
[P Leap.py 21-08-201510:24  Python File WKB
[ LeapPython.pyd 21-08-201510:24  PYDFile 458 KB

Figure 3-19. The necessary DIl and important files

Now you can create the file Sample1.py and open a Command Prompt to run
the program.
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The code for the app is shown in Listing 3-1.

Listing 3-1. The Code for Testing Leap Motion Controller with Python

import Leap, sys, thread, time
from Leap import CircleGesture, KeyTapGesture, ScreenTapGesture,
SwipeGesture

class SamplelListener(Leap.Listener):
finger names = ['Thumb', 'Index', 'Middle’', 'Ring', 'Pinky']
bone names = ['Metacarpal', 'Proximal', 'Intermediate', 'Distal']

state names = ['STATE_INVALID', 'STATE START', 'STATE UPDATE', 'STATE_

END']

def on_init(self, controller):
print "Initialized"

def on_connect(self, controller):
print "Connected"

# Enable gestures

controller.enable gesture(Leap.Gesture.TYPE CIRCLE);
controller.enable_gesture(Leap.Gesture.TYPE_KEY_TAP);
controller.enable_gesture(Leap.Gesture.TYPE SCREEN TAP);
controller.enable_gesture(Leap.Gesture.TYPE_SWIPE);

def on_disconnect(self, controller):
# Note: not dispatched when running in a debugger.
print "Disconnected"

def on_exit(self, controller):
print "Exited"

def on_frame(self, controller):
pass

def state string(self, state):
if state == Leap.Gesture.STATE_START:
return "STATE_START"

if state == Leap.Gesture.STATE UPDATE:
return "STATE_UPDATE"

if state == Leap.Gesture.STATE_STOP:
return "STATE_STOP"
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if state == Leap.Gesture.STATE_INVALID:
return "STATE_INVALID"

def main():
# Create a sample listener and controller
listener = SamplelListener()
controller = Leap.Controller()

# Have the sample listener receive events from the controller
controller.add listener(listener)

# Keep this process running until Enter is pressed
print "Press Enter to quit..."
try:
sys.stdin.readline()
except KeyboardInterrupt:
pass
finally:
# Remove the sample listener when done
controller.remove listener(listener)

First go to the folder you created and copy the necessary files.

Microsoft Windows [Version 10.0.10586]
(c) 2015 Microsoft Corporation. All rights reserved.

C:\Users\abhis>cd\
C:\>f:

F:\>cd F:\LeapPython
F:\LeapPython>

Next we check the directory structure using dir (Figure 3-20). Here we run the
program using the Python command with the Samplel. py file.
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[ C\Windows\system3Z\cmd.exe

C:\of:

81-108-2016
81-18-2016
B1-18-2016
21-@8-2015
21-@8-2015
21-88-2015
25-89-2016
25-80-2016
25-89- 2016
21-88-2015
21-88-2015
25-89-2016

14:
14:83
186
124
124
124
156
24
109

C:\Users\abhis»ed

F:\> cd F:\LeapPython

F:\LeapPython>dir
Volume in drive F is abhishekcontent
volume Serial Wumber is 1EA9-7207

[:] <DIR>
<DIR>

10 File(s)

2 Dir(s) 4

{c) 2015 Microsoft Corporation. All rights reserved.

Directory of F:\LeapPython

2,868 FrameGesture.py
2,459,984 Leap.dll
141,838 Leap.lib
91,792 Leap.py
98,498 Leap.pyc
Leapipp. py
1,562 leapappl.py
468,384 LeapPython.pyd
6,703 Sample.py
2,481 Samplel.py
3,274,014 bytes
72,672,882,688 bytes free

@

F:\LeapPython>python Samplel.py

CHAPTER 3 " SETTING UP LEAP MOTION FOR PYTHON

Figure 3-20. Checking the files

Check the connected and disconnected status from the PC as the program runs to
verify the functionality of the app (Figure 3-21).

§1-18-2016
B1-108-2016
B1-18-2016
21-88-2015
21-88-2015
21-@8-2015
25-89-2016
25-89-2016
25-89- 2816
21-88-2015
21-08-2015
25-89-2016

Connected

Connected

Disconnected

F:\LeapPython>dir
Volume in drive F is abhishekcontent
Volume Serial Number is 1EA9-72D7

:83 <DIR>
83 <DIR>
186
124
:24
124
:56
124
H- ]

16 File(s)

2 Dir(s) 4

B C\Windows\system3Zicmd.exe - python Samplel.py
F:\> cd F:\LeapPython

Directory of F:\LeapPython

2,860 FrameGesture.py
2,459,984 Leap.dll
141,839 Leap.lib
91,792 Leap.py
98,498 Leap.pyc
Leapapp.py
1,562 leapappl.py
468,384 LeapPython.pyd
6,783 Sample.py
2,481 Samplel.py
3,274,014 bytes
72,672,882,688 bytes free

@

F:\LeapPython>python Samplel.py
Initialized
iPress Enter to quit...

Figure 3-21. Checking the functionality
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Obtaining Values from the Leap Motion Device

In the next program everything happens in the onFrame function. This function gives
specific values for the Leap Motion sensor. The program looks like Listing 3-2.

Listing 3-2. The Program for Accessing Different Parameter Values from Leap Motion

import Leap, sys, thread, time
from Leap import CircleGesture, KeyTapGesture, ScreenTapGesture, SwipeGesture

class SamplelListener(Leap.Listener):
finger names = ['Thumb', 'Index', 'Middle’', ‘Ring', 'Pinky']
bone names = ['Metacarpal', 'Proximal', 'Intermediate', 'Distal’]
state names = ['STATE_INVALID', 'STATE START', 'STATE_UPDATE', 'STATE END']

def on_init(self, controller):
print "Initialized"

def on_connect(self, controller):
print "Connected"

# Enable gestures

controller.enable gesture(Leap.Gesture.TYPE CIRCLE);
controller.enable gesture(Leap.Gesture.TYPE_KEY TAP);
controller.enable_gesture(Leap.Gesture.TYPE_SCREEN_TAP);
controller.enable gesture(Leap.Gesture.TYPE SWIPE);

def on_disconnect(self, controller):
# Note: not dispatched when running in a debugger.
print "Disconnected"

def on_exit(self, controller):
print "Exited"

def on_frame(self, controller):

frame = controller.frame()

print "Frame ID: " + str(frame.id) \
+ "Timestamp: " + str(frame.timestamp) \
+ "# of Hands: " + str(len(frame.hands)) \
+ "# of Fingers: " + str(len(frame.fingers)) \
+ "# no of Tools: " + str(len(frame.tools)) \
+ "# of Gestures: " + str(len(frame.gestures())) \

def state_string(self, state):
if state == Leap.Gesture.STATE_START:
return "STATE_START"
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if state == Leap.Gesture.STATE_UPDATE:
return "STATE_UPDATE"

if state == Leap.Gesture.STATE_STOP:
return "STATE_STOP"

if state == Leap.Gesture.STATE_INVALID:
return "STATE_INVALID"

def main():
# Create a sample listener and controller
listener = SampleListener()
controller = Leap.Controller()

# Have the sample listener receive events from the controller
controller.add listener(listener)

# Keep this process running until Enter is pressed
print "Press Enter to quit..."
try:
sys.stdin.readline()
except KeyboardInterrupt:
pass
finally:
# Remove the sample listener when done
controller.remove listener(listener)
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The output is shown in Figure 3-22.

i 32\cmd.exe - python F y = o b 4

Frame ID: 179233Timestamp: 23853058494 of
Frame ID: 179234Timestamp: 23853133758 of
Frame ID: 179235Timestamp: 23853220408 of
Frame ID: 179236Timestamp: 23853308688+ of
Frame ID: 179237Timestamp: 23853303774 of
Frame ID: 179238Timestamp: 2385347889& of
Frame ID: 179239Timestamp: 23853566048 of
Frame ID: 179248Timestamp: 23853653118 of
Frame ID: 179241Timestamp: 23853739217 of
Frame ID: 179242Timestamp: 2385382724% of
Frame ID: 179243Timestamp: 23853913594 of
Frame ID: 179244Timestamp: 23853900324 of
Frame ID: 179245Timestasp: 23854B86538 of
Frame ID: 179246Timestamp: 23854173278 of
Frame ID: 179247Timestamp: 23854259504 of
Frame ID: 179248Timestamp: 23854347254 of
Frame ID: 179249Timestamp: 23854432884 of
Frame ID: 179258Timestamp: 23854523994 of
Frame ID: 179251Timestamp: 23854686738 of
Frame ID: 179252Timestamp: 23854603438 of
Frame ID: 179253Timestamp: 23854788367 of
Frame ID: 179254Timestamp: 23854866604 of
Frame ID: 179255Timestasp: 23854953244 of
Frame ID: 179256Timestamp: 23855848558 of
Frame ID: 179257Timestaap: 23855126628 of
Frame ID: 179258Timestamp: 23855214147 of
Frame ID: 179259Timestasp: 23855380354 of
Frame ID: 179268Timestamp: 23855387824 of
Frame ID: 179261Timestamp: 2385547393# of

Fingers: 84 no of Tools: @8 of Gestures:
Fingers: 84 no of Tools: 84 of Gestures:
Fingers: &% no of Tools: @8 of Gestures:
Fingers: &% no of Tools: @# of Gestures:
Fingers: 84 no of Tools: @# of Gestures:
Fingers: &4 no of Tools: &4 of Gesture
Fingers: 84 no of Tools: 8# of Gestures:
Fingers: 84 no of Tools: @8 of Gestures:
Fingers: &% no of Tools: @ of Gestures:
Fingers: 84 no of Tools: @8 of Gestures:
Fingers: &4 no of Tools: @4 of Gestures:
Fingers: 84 no of Tools: @4 of 1
Fingers: o4 no of Tools: & of
Fingers: 8% no of Tools: @8 of Gestures:
Fingers: 24 no of Tools: @8 of Gestures:
Fingers: @# no of Tools: @# of Gestures:
Fingers: 24 no of Tools: @d of 4
Fingers: &# no of Tools: &# of
Fingers: 8% no of Tools: é# of
Fingers: 8% no of Tools: em of
Fingers: &4 no of Tools: @ of Gestures:
Fingers: 24 no of Tools: @4 of Gestures:
Fingers: @4 no of Tools: @@ of Gesture
Fingers: 84 no of Tools: @# of Gesture:
Fingers: &# no of Tools: @8 of Gesture:
Fingers: % no of Tools: @7 of Gesture
Fingers: 24 no of Tools: @4 of Gesture:
Fingers: &4 no of Tools: @4 of Gestures:
Fingers: 8% no of Tools: @4 of Gestures:

TOCOTTOCOTTOTCOTTOOOTOTTOOODDO

Figure 3-22. The values for different sensor activities

Summary

In this chapter we have set up Leap Motion for the Python language. We are using
Python 2.7 for our work. We also installed a text editor, in this case Sublime Text, for our
work and to enhance readability of the code run via the Command Prompt.

52



CHAPTER 4

Leap Motion with Java

In the previous chapter you saw how to get started developing applications for Python
using Leap Motion; now our focus will be on using the Java language. In this chapter

we will start with a brief discussion of Java and then introduce the IDE that we'll use for
writing Java applications, Eclipse. You will see how to download Eclipse from the link and
get started with the development environment.

A Brief Discussion of Java

We'll start with a brief overview of Java as a language. Java is a cross-platform computing
language that can be extended to any operating system. The versatility of Java is such
that it can be used in embedded devices as well as mobile phones and everything up to
enterprise services and supercomputers, too.

Java can be extended to many applications, applets, and sandbox environments,
and it can also be integrated within an HTML page. The most important part of Java is
the Java Virtual Machine (JVM) specification; with the help of JVM, Java can run on many
operating systems (see Figure 4-1).
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Any Platform

Figure 4-1. how JVM helps in breaking the Java program

Java was specifically meant to be “write once and run anywhere.” Java is object-
oriented, platform-independent, and architecture-neutral, as well as very portable.

In Java programs are compiled not into executable files but into bytecode and
executed in that form. In a text editor or in Eclipse you can write a program in Java with
the *. java extension; then the Java Compiler creates a *.class file and a class loader
dynamically loads the Java class file to the JVM. The bytecode verifier checks the bytecode
at a number of different levels. After completing the whole process, the bytecode can be
consumed by any native OS. Figure 4-2 shows the entire process of how a Java program is
compiled.
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Figure 4-2. How a Java program compiles
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Getting Started with Eclipse IDE and Leap Motion

This section shows how to integrate Leap Motion with Java using the latest Eclipse
environment. The Eclipse version that we will cover here is Eclipse Neon; we will show
how to download Eclipse Neon from the Eclipse website and configure it for usage.

Installing Eclipse

Go to the link for downloading the Eclipse Neon IDE (https://eclipse.org/). Click the
Download button to install the IDE (Figure 4-3).

Figure 4-3. Eclipse Neon download
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Now run the setup of Eclipse Neon IDE as an administrator (Figure 4-4).

€:_;:| Documents o+ g FADDITMG-SErver-3.0.3.exe 18-U7-£U10 USi50 Applcanuon 3,3UL MB
.'_1_ — & B rabbitmg-dotnet-client-3.6.3-dotnet-4.5...  14-07-2016 04:42 WinRAR ZIP archive 164 KB
. 2 python-3.5.2.exe 06-07-2016 0217 Application 28,584 KB
% OneDrive 2 otp_win64_19.0.exe 14-07-201604:36  Application 1,00,100 KB
[ This PC Q npp.6.9.2.Installer.exe 29-07-2016 13:24 Application 4,113 KB
o g netbeans-8.0.2-windows.exe 17-07-20160349  Application 2,09,022 KB
! Deskiop 5] MyDriving Reference Guide.pdf 21-07-2016 0459 PDF File 6,444 KB
lfll Documents 13 LWAPIugin64Bitinstaller32.msi 26-07-201621:33  Windows Installer ... 7,688 KB
¥ Downloads W Leap_Motion_Setup_Windows_2.3.1.exe 13-09-2016 157 Application 1,16,987 KB
b Music 3 Leap_Motion_SDK_Windows_2.3.1.zip 14-09-2016 10:35 WinRAR ZIP archive  1,51,960 KB
& Pictures |4 jdk-Bud1-windows-x64.exe 05-07-2016 02:17 Application 1,91,903 KB
B Videos | g JavaSetupBudl.exe 07-07-2016 15:05 Application T2KE
= 5 £ Install-G——————= palsLSiaaaantion 31,245K8
SLeclREED) 3 instalng __ OPe" Einstaller .. 98,563 KB
= sbhishekcontent (F: oy (| & Run s administrator on 43977KB
& Network i3 epi Troubleshoot compatibility E Installer.. 36,164 KB
#Emulat  Run with graphics processor 2 fon 1,109KB

*4 Homegroup © eclipse- Pin to Start on 45854 KB
i cesetup) [=f Edit with Notepad=+ on 6832K8

‘3 BaiduBr, () Scan eclipse-inst-winéd.exe on 1,357KB

. android Scan with Windows Defender... on 1216417 KB

G Artivab a Open with WinRAR An 25 24T KR

42items  1item selected 44.7 ME - e

Figure 4-4. Eclipse setup
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The Eclipse Neon IDE setup will start installing (Figure 4-5).

B Leap_Motion_Setup_Windows_2.3.1.exe 13-00-201613:57  Application 1,16,9¢

. PRRR o PRRP TR PP ae e e 1,51,9¢

1,91,
7r
31,2
98, 5¢
439
36,1t

@ eclipseinstaller o

; by Comph d
2 Bair 4 1,3

- - al‘ld._: 1 Zv 1 5.4‘

O Art [ A

Figure 4-5. Installing Eclipse Neon IDE

58



CHAPTER 4 © LEAP MOTION WITH JAVA

Because we are going to develop for Java, select Eclipse IDE for Java Developers in
the next screen (Figure 4-6). Once you've chosen this Java option, it will start installing
and then configuring the Eclipse Neon IDE.

eclipseinstaller uoompn =

type filter text Q

Eclipse IDE for Java EE Developers

Tools for Java developers creating Java EE and Web applications, including a Java
IDE, tools for Java EE, JPA, JSF, Mylyn, EGit and others.

Eclipse IDE for C/C++ Developers
@ An IDE for C/C++ developers with Mylyn integration.

The essential tools for any JavaScript developer, including JavaScript language
support. Git client. Mylyn and editors for JavaScript. HTML. €SS and XML.

? Eclipse IDE for JavaScript and Web Developers
% Eclipse IDE for PHP Developers

The essential tools for any PHP developer, including PHP language support, Git
client, Mylyn and editors for JavaScript. HTML, €SS and XML.

Figure 4-6. Selecting the setup for Java
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Now select a folder where you will copy the installation files for the Eclipse Neon
IDE. You can either choose an existing folder or create a new one (Figure 4-7).

eclipseinstaller . oo

2

Eclipse IDE for Java Develo
The essential tools for any Java devel

Editor, Mylyn, Maven and Gradle int

Installation Folder  C\Users\abhis\eclipse\ja

+ create start menu

« create desktop sh

Eclipse Installer

Select an installation folder:

VW W v

>
>

 Eclipse

HackadayEntry

Holclens
Hololens_Old

it

IntelXDK
IntelXDKBook
Leapmotion
LeapMotionSDKV2
Maven

Folder: | New folder

 — T

£ BACK

Figure 4-7. Eclipse Neon IDE installation
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You are now ready to install the Eclipse Neon IDE; click Install to get started
(Figure 4-8).

eclipseinstaller s, compn

@ Eclipse IDE for Java Developers

The essential tools for any Java developer, including a Java IDE, a Git client, XML l
Editor, Mylyn, Maven and Gradle integration.

Installation Folder  F:\Eclipse [ %

« create start menu entry

«" create desktop shortcut

& INSTALL

€ BACK

Figure 4-8. Click on Install
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In the next step, accept the agreement for proceeding. Once you are ready, click
Accept Now (Figure 4-9).

€ Eclipse Installer

Eclipse Foundation Sof User Ag

Applicable licenses will be di d and prompted later in the installation process.
Aveid such i ptions by g the most license now.

Eclipse Foundation Software User Agreement

April 9, 2014
Usage Of Content

THE ECLIPSE FOUNDATION MAKES AVAILABLE SOFTWARE, DOCUMENTATION,
INFORMATION AND/OR OTHER MATERIALS FOR OPEN SOURCE PROJECTS
(COLLECTIVELY "CONTENT"). USE OF THE CONTENT IS GOVERNED BY THE TERMS
AND CONDITIONS OF THIS AGREEMENT AND/OR THE TERMS AND CONDITIONS OF
LICENSE AGREEMENTS OR NOTICES INDICATED OR REFERENCED BELOW. BY USING
THE CONTENT, YOU AGREE THAT YOUR USE OF THE CONTENT IS GOVERNED BY
THIS AGREEMENT AND/OR THE TERMS AND CONDITIONS OF ANY APPLICAELE
LICENSE AGREEMENTS OR NOTICES INDICATED OR REFERENCED BELOW. IF YOU DO
NOT AGREE TO THE TERMS AND CONDITIONS OF THIS AGREEMENT AND THE TERMS
AND CONDITIONS OF ANY APPLICABLE LICENSE AGREEMENTS OR NOTICES
INDICATED OR REFERENCED BELOW, THEN YOU MAY NOT USE THE CONTENT.

Applicable Licenses

Unless otherwise mdicated, all Content made available by the Eclipse Foundation 1s provided to vou
under the terms and conditions of the Eclipse Public License \.'ersm 1.0 (" EPL") A copy of the EPL
is provided with this Content and is also available at http:/ 2 .org/legalepl-v10.html. For
purposes of the EPL, "Program” will mean the Content.

Content includes, but is not limited to, source code, object code, documentation and other files
maintained mt'he Echp;eFuundaum source code repository ("Repository”) in soft dul

et |

Figure 4-9. Accept the user agreement
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After installation is complete, you are ready to launch the IDE (Figure 4-10).

ecn pse i n Sta | | e r by Oomph

The essential tools for any Java developer, including a Java IDE, a Git client, XML
Editor, Mylyn, Maven and Gradle integration.

Qa Eclipse IDE for Java Developers

Installation Folder F:\Eclipse

v/ create start menu entry

v create desktop shortcut

pse\eclipse\eclipse.exe’

open Imsysie "

keep installer

€ BACK

Figure 4-10. Launching the IDE
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Setting Up Eclipse

When you click Launch you'll see that in the next step the IDE will start for the first time
(Figure 4-11).

Figure 4-11. Eclipse Neon starts
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The first time you launch it the program will ask for a workspace, where you will save
your projects (Figure 4-12).

& Eclipse Launcher

Select a directory as workspace
Eclipse uses the workspace directory to store its prefi s and d

lop artifacts.

Workspace: | F\Workshops

[[] Use this as the default and do not ask again

Figure 4-12. Selecting a workspace
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The IDE is opened and you are ready to start working with it (Figure 4-13).

© Workshops - Java - Eclipse

File Edit Mavigate Search Project Run Window Help

@ Weicome 2

& eclipse

Review the IDE's mast fiercely contested
preferences

A guided walkthrough to create the famous Hella
World in Eclipse

Create 3 new Java Eclipse project

cout Eclipse profects hosted in a Git repository

Import existing Eclipse projects from the filesystem
or archive

Enhance your IDE with additional plugins

Figure 4-13. You have started the IDE

66

Welcome to the Eclipse IDE for Java Developers

Get an cverview of the features

Go through tutorizls

Try out the samples

Find out what is new

b asways show Welcome atstatup
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To start a new project, click File & New & Java Project (Figure 4-14).

© Workshops - Java - Eclipse - o o
[ Filonaiiilehiniathtmiaattiitiatieiueibind ol
New AteShifteN > 21 Java Project I & o I
pen Tile.. T Project
€ Open Projects from File System... o
 fre B Package or Ja L
va Developers ;
Close ColeW @ Class P Workbench
Close Al Carle O Interface
Save @ Eoun
Rl & Annctation
Save Az =
Save All Ctrl- St I S okde
48 Java Working Set ikt
revest = ko Get an overview of the features
& Folder
Move... ° Fie
ot =  Untitled Test File - ’
Refresh [ 3l = . .
Ef JUnit Test Case Go through tutorials
Convert Line Delimiters To Pl Tak
P Bample.. -
Switch Workspace 3 r 4 € €
1 Cther.. Clets N Try out the samples
Restart ‘ "
in mport...
fa Eport... |
e PR Find out what is new
b ol osted in a Git repository
Exit
A ' '
= Import existing Eclipse projects from the filesystem
or archive
< Enhance your IDE with additional plugins

B Aways show Welcome at startup Y

© Setup check: (3%) K-

Figure 4-14. Starting a new project
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Give a name to the project such as “Example” and then select the JRE version and

click Next (Figure 4-15).

|i°

Mew Java Projest

Create a Java Project

Create a Java project in the workspace or in an external location.

=]
File Edit MNavigate Search Project
& | @ Wecome 2 |

a’

& eclipse

o

x

|

G|

Project name: I_Exar_vtgla

[ Use defauilt location

F\Workzhops\Exsmple

JRE

Browse.

]

(®) Use an execution environment JRE: JavaSE-138 s

() Use a project specific JRE: jre180 91

() Use default IRE (currently Yjre1.2.0_9T) Configure JREs.
Il

Review the |

res

Project layout

preferences .
(O Use project folder as root for sources and class files
(®) Create separate folders for sources and class files Configure defailt,
&) M Cre 2
A guided Wi Working sets
world in Ed
[ Add project to working sets Hew...
@ p Select..
Create a ngl
@} Checkoul
Checkout B
3 =
= meoted] D < Back et > Finch Cancel
or archive
b Enhance your IDE with additional plugins

B Aways show Welcome at stat up ¥

Figure 4-15. Name the project and then click Next
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Now you need to go to the Libraries tab, where you can add external JAR files
(Figure 4-16).

© New Java Project O X

P O
Window Help
Java Settings - F

B Define the Java build settings. i‘ /
D Worksh va - Eclipse (% Source = Projects ){; QOrder and Expert

le Edt Navigate Search Project 'J" JARs and class folders on the build path:

,j & Welcome 3 | > =\ JRE System Library [JavaSE-1.8] Add JARs... l
Hy Add Extemal JARs...

Add Variable...

Add Library...

Add Class Folder...

Add External Class Folder...

Review Tj
Review the Edit... res
preferences

Remove

E‘,]...I eate a Migrate JAR File...

— A guided wi
World in Ed

@ eate a

Create a ne

Q Checkoul

Checkout E(

& r .
Import exiglL &) < Back Next > Cancel
or archive

& Launch the Eclipse Marketplac

- Enhanre vanr TNE with additinnal nlimine

Figure 4-16. Selecting the libraries option
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& New Java Project 0 P [ A
| @ JAR Selection 5

« w 4 | Leap + LeapDeveloperkit 2.3.1431549_win » LeapSDK > fib » v @& | Searchlib

Organize »  Mew folder - ™ @

{2 Documents # *  Name i Date modified Type Size
E| Fiures Unityhssets File folder
Screenshots 54 e
i OneDrive - File folder
21-08-201510:24  Executable Jas File 34KE

B This PC

[ Desktop

12 Documents |
& Downloads

B Music

| Pictures

B videos Iple
e Local Disk (€
- abhishekcontent

i Network w
File name: | Leaplava jar ] [eerae
o
T —_
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You can now add external JAR files from this tab. Select the LeapJava. jar file from

the Leap SDK (Figure 4-17).

@

<Back Nezs | [ Fosh 10 Cancel |

Figure 4-17. Selecting the LeapJava.jar file
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Looking at the content of the LeapJava. jar file, the most important part is the native
library location (Figure 4-18). On the next screen you will see why the native library

location is important.

S New Java Project

Java Settings
Define the Java build settings.

RY JARs and class folders on the build path:

(® Source = Projects B Libraries < Order and Export

iZ) Source attachment: (None)

@] Javadoc location: (None)

@e External annotations: (None)

ﬁ} Native library location: (None)

&= Access rules: (No restrictions)
> B\ JRE System Library [JavaSE-1.8]

the |
nces

d wi
n Ed

o] @ TR
ive |

Figure 4-18. Checking the content of jar file

~ wa Leaplava.jar - F:\LeapMotionSDKV2\LeapDeveloperk ' Add JARs...

Add External JARs...
Add Variable...
Add Library...

Add Class Folder...

Add External Class Folder... |

Edit...

Remove

Migrate JAR File...

E>
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Now select the Native Library Location option and click Edit (Figure 4-19). We select
this option because we need to target the build so the options are either x86 or x64.
For this book we will be targeting x64 because the machine I am working on, like most
current computers, is 64-bit.

© New Java Project [m] x B O

Java Settings e J
Define the Java build settings. 1

(® Source = Projects B\ Libraries % Order and Export
RY JARs and class folders on the build path:

te
~ ms Leaplavajar - F:\LeapMotionSDKV2\LeapDeveloperk Add JARs... Al

{5 Source attachment: (None) T
(@) Javadoc location: (None) Add External JARs...

= External annotations: (None) Add Variable..

ﬁ) Mative library location: (None)

(s Access rules: (No restrictions) Add Library...

» B JRE System Library [JavaSE-1.8]
Add Class Folder...

Add External Class Folder...

Il
1e ( Edit... | Ires
JEs

a Migrate JAR File...

W
Ed

ne

uf
Et

(isi @ < Back Next > Cancel

-

Figure 4-19. Editing the target build
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After choosing Edit you have the option to select the external folder for the target
build (Figure 4-20).

] © New Java Project O X . o=

| Java Settings — JI
» -
Define the Java build settings. / i |
|

(® Source (= Projects B Libraries ¥ Order and Export
Y JARs and class folders on the build path:

v (o Leaplava.jar - F:\LeapMotionSDKV2\LeapDeveloperk Add JARs...
5_,‘ Source attachment: (None)
| (@) Javadoc location: (None) Add External JARs...
& Native Library Folder Configuration ] X
Enter the location of a folder containing the native libraries used by ‘LeapJava.jar’:
Location path: || ||Ex1ema| Folder... I
Workspace...
4 res
§
e
VT — |
JT
€
b |
of
< >
{

; @ < Back Next > Cancel

Figure 4-20. Selecting an external folder
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Go to the library folder and select the target build as either x86 or x64 (Figure 4-21).
This is an important step because it allows the program to run once it is compiled.

& New Java Project O

Java Settings
Define the Java build settings.

(™ Source = Projects BA Libraries <o Order and Export
JARs and class folders on the build path:

v (s Leaplavajar - F:\LeapMotionSDKV2\LeapDeveloperk Add JARs...
&) Source attachment: (None)
Javadoc location: (None) ___Add Bxtemal JARs...
© Native Library Folder Configuration O X

Enter the location of a folder containing the native libraries used by ‘Leaplava,jar’:

Location path: ] :Extemal Foldet...j

Native Library Folder Selection X L]

Choose a directory containing native libraries:

v LeapMotionSDKV2 A D
v LeapDeveloperKit_2.3.1+31549_w .
v LeapSDK
> docs

include
v lib
> UnityAssets

@ ‘Wl ol .II q

Figure 4-21. Selecting the target build
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After selecting the build, click OK (Figure 4-22). You are ready to begin coding logic now.

_. @ New Java Pr

Java Settings —. B = J
Define the Java build settings. / I i L,

(% Source L= Projects B Libraries % Order and Export
LU JARs and class folders on the build path:

~ [es Leaplavajar - F:\LeapMotionSDKV2\LeapDeveloperk Add JARs... [ {2}
[£) Source attachment: (None)
(@] Javadoc location: (None) Add bxternal JARs... I

& Native Library Folder Configuration O X

Enter the location of a folder containing the native libraries used by 'Leaplava.jar':

Location path: F:\LeapMotionS{)K\l’Z\LeapDeveIoperKit_Z.S.‘l+31549_win‘1 IEx'temal Foldu...l

Workspace...
w I
the res
nces
0K Cancel
> a T =
d ws
n Ed
a
ane
< >

couf
ut E¢
t el -
exisl ® < Back Meat > Cancel
ive

Figure 4-22. Click OK to continue
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Now check the structure of the project created with the LeapMotion. jar file added
(Figure 4-23). Now you can code easily for Leap Motion. Integration is complete; now it is

time for coding.

& Worksheps - Java - Eclipse
File Edt Source Refactor Mavigate Search Project Run Window Help
- N0 A B S
|2 Package Explarer 5&|ls» v=0
~ (= Eample
2 s
B JRE Systern Library
v B Referenced Libraries
v % Lesplavajar - £ LeaghlotionSDk
B com.eapriotion.leap
(2 METAAINF

0 imems
Description

< 3| <

EBample

Figure 4-23. The file structure of our project
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Let’s Start Coding in Eclipse

In the previous section you set up the IDE for the Leap Motion sensor. In this section we
will start with Java coding. I'll show you the basic steps to get the code up and running.

The final code is shown in Listing 4-1 later in this section.

CHAPTER 4 © LEAP MOTION WITH JAVA

The first step is to create a class file where you will write the coding logic. The
important thing here is adding the Leap Motion libraries to access important objects of

the Leap Motion Controller.

Open your project, right-click the src folder, and then create a new class (Figure 4-24).

2 Package Explorer 12 =l
v k= Bample

(e

= New

v R

P Open in New Window
Dpen Type Hierarchy
Shew In

Copy

| Copy Qualified Name
Paste

K Deete

Build Path
Seurce
Refactor
w  Impon..
Export...
™ Refresh
Assign Working Sets...
Run As
Debug As
Walsdste
Restore fram Local History...
Maven
Team

Compare With
Properties

ire - Bample

- WO AIE GImE .

3 22 JevaProject

™ Project...
Fa o Packans
Ctrie C L
G Enum
Ctrle¥ #®  Annotation
Delete | #3  Source Folder
19 Java Werking Set
Folder
i File
ARCSHeS > Untiied Tea File
A-SHReT? | Co e Case
T Task
M Example.
Bl Cther...
> |
»
»

Alt=Enter j

Figure 4-24. Create a new class file for the project

Resource Pat

% Welcome 51

An outline is not
available.
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In the next step, name the class file as LeapC and add a main method to it (Figure 4-25).

= © New Java Class o %4
g ° _ | Java Class @
& Th f the default package is di d.
File Edit Scurce Refactor Navigate bt e
Hlw S APUMER e Sy B S5
Source folder: I Example/src [ Browse...
[8 Package Explorer 531 = .
2 oe O % ] q Package: | | (default) Browse...
v [ Example |
3 src DEnc!o;iﬂg type: Browse...
> B JRE System Library [JavaSE-1.8]
~ B\ Referenced Libraries
v [ Leaplavajar - F:\LeapMotion| MName: I Leap(| I
5 H com.leapmetion.leap Modifiers: ®) public O package private protected
5 (= META-INF [Dabstract [final static
Superclass: I javalang.Object | Browse...
Interfaces: Add..
Remove
Which method stubs would you like to create?
EA public static void main(String[] args)
[ Constructors from superclass
Inherited abstract methods
Do you want to add ¢ (Confi plates and default value here)
[] Generate comments
@ Finsh | | Cancel
r —
Oitems
Description Resource Pat

Figure 4-25. Naming the class file
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The next step is to start importing the important libraries for use in the project. To
launch the import option, type the following:

import com.leapmotion.leap.*;

This will add most of the libraries that are related to Leap Motion.
To capture gesture values, you need to add gesture capabilities through the library:

import java.io.IOException;
import com.leapmotion.leap.*;
import com.leapmotion.leap.Gesture.State;

In the next step you extend the Listener class (Figure 4-26). The keyword extends
is used in Java for implementing inheritance (applying a property of a parent class to a
subclass). In general terms, by using extends you are able to add features to an existing class.

& Warkshops - lava - Exarnple/sre/LeapC java - Eclipse - [u] ®
File Edit Scurce Refactor Navigate Search Project Run  Window Help

w AR i s [T S A e =ik SO S S i [Conct )| |80
|2 Package Bxplorer &1 B el ® =0 i) "LeapC jove I =0 ° 0 @ Weome 3 =0

2 Eamgh import com.leapmotion.leap.”;
& 2 import com.leapmotion.leap.Gesture.State;

4 class LListener extends Listener {

s )

s public class LeapC {

public static void main{5tring[]
Pl / Auto-generated meth

s Samples
3 Try oul U samples

hat is new

£ >
1% Problems I3
0 errees, 2 warnings, 0 others
Description Resource
% Wamings (2 items)

Writable Senart Insert 5:5

Figure 4-26. Extending the Listener class
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Now you can add the gesture logic (Figure 4-27).

=) - Java - Bmmple/se/LespCjava - Eclipse - o ®
File Edit Source Refactor MNovigate Sesrch Project Run  Window Help

AR L BT R R R e A N R R e b

3 Package Bxplorer 13 = T # =0 of) “LeapC java 11
& Exarnple 1= rt com.lespmotion.leap.”; [ ] -
? rt cos. lespmotion.leap.Gesture.State;

4 s LListener extends Listener {

& 55 public void onInit(Controller controller){
6 Systen.out.println“Tnitialized);
7}

= 9= public void onConnect{Controller controller
10 System.out.printin{"Connected to Leap V'
controller.gnablegGesture(Gesture.Type,) =
W TYPE_CIRCLE : Gesture.Type - Gesture.Type
W TYPE_INVALID : Gesture.Type eTyp
15 ¥ TYPE_KEY_TAP : Gesture.Type
16 ic class LeapC { Y TYPE_SCREEN_TAP : Gesture.Type - Ge
void sain(string[] args) i-:TYF{_S\'ﬂPE:EPﬂur:.'Ipr esture.Ty
to-generated method stub & swigToEnumm(int argl] : Type - T
20 @ valueOf{Sting argl) : Type - Ty
2} * clags : Class<com.lespmotion.beap, Gesture, Types
o & values) : Type]] - Type
24 this
& valueOf{Class<T> argl), String argl): T - ¢

Tutorials
Go through tutoniaks

16~ public static
/ Ay

Press Chrl+Space' to show Template Proposs

< t € >
1 Problems I3 ¥ =) )
0 errers, 2 warnings, 0 cthers

Description Rescurce Par

Figure 4-27. Adding the gesture logic

The complete code for reading gestures with the Leap Motion Controller is shown in
Listing 4-1.

Listing 4-1. The Code for Accessing Gestures through Leap Motion

import java.io.IOException;
import com.leapmotion.leap.*;
import com.leapmotion.leap.Gesture.State;

class LListener extends Listener {
public void onInit(Controller controller){
System.out.println("Initialized");
}

public void onConnect(Controller controller){
System.out.println("Connected to Leap Motion");
controller.enableGesture(Gesture.Type.TYPE_CIRCLE);
controller.enableGesture(Gesture.Type.TYPE_SWIPE);
controller.enableGesture(Gesture.Type.TYPE_SCREEN TAP);
controller.enableGesture(Gesture.Type.TYPE_INVALID);
controller.enableGesture(Gesture.Type.TYPE_KEY TAP);

80



CHAPTER 4 © LEAP MOTION WITH JAVA

public void onDisconnect(Controller controller){
System.out.println("Leap Motion is disconnected");
}

public void onExit(Controller controller){
System.out.println("Exiting The app");
}

}

public class LeapC {

public static void main(String[] args) {
// TODO Auto-generated method stub
LListener listener =new LListener();
Controller controller = new Controller();
controller.addListener(listener);

System.out.println("Press enter to quit");

try {
System.in.read();

}catch(IOException e){
e.printStackTrace();

}

controller.removelistener(listener);

The program starts with the Listener class being extended. Then the onConnect
method checks for all the gestures available for Leap Motion.

If the Leap Motion sensor is disconnected we display a message about that using the
onDisconnect method.

The onExit method is called when the app is exited or closed.

Make sure the Leap Motion Controller is attached and then run the program through
Eclipse. The output is as follows:

Initialized

Press enter to quit
Connected to Leap Motion
Leap Motion is disconnected
Connected to Leap Motion

The lifecycle of the app is complete. The full lifecycle can be seen in Figure 4-28.
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Figure 4-28. Leap Motion app lifecycle

Summary

In this chapter we used the Eclipse IDE to get started with Leap Motion and Java. You saw
the process of adding important libraries for using Leap Motion with Java. The chapter
finished with a simple program that can be extended easily.
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CHAPTER 5

Getting Started with Unity
and Leap Motion

The previous chapter covered Java support for Leap Motion. In this chapter we will show
how to integrate Leap Motion with the Unity game engine. We will first look at Unity’s
basic features and then start working with Leap Motion and Google Cardboard.

The Unity Game Engine

Unity is one of the most versatile game engines used in the industry today. It supports 21
platforms (https://unity3d.com/).
The flow of control for Unity with some common platforms is shown in Figure 5-1.

Direct3D » Windows
OpenGL Linux
Unity
OpenGL ES Android

Figure 5-1. The control flow for Unity

Asyou can see, Unity uses Direct3D for Windows-based applications, OpenGL for
Linux, and OpenGL ES for Android.
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Unity is rich in features; some of the most important ones are these:
e Lifelike animation
e  Scripting with C#, JavaScript, or Boo
¢  Unmatched import pipeline
e  Fully extensible editor
e  State machines
e Blend trees
e Inverse kinematics
e  Physics-based shading
e  Shuriken-based particle system
e 2D physics
e  Sprite packer
e Automatic sprite animation
e  Multithreaded simulation

e  Advanced vehicle physics

Downloading Unity

You can download Unity from its website. The download page looks like Figure 5-2.

unity  way

DOWNLOAD UNITY

o

ownboad Unity, the warid's most popular develspment platform

| CHOCSE YOUR UNITY - DOWMLOAD |

DOWNLOAD UNITY BETA

stest features, and hels us Imsreave qualty by providing valuable feedbiack

Figure 5-2. Downloading Unity

84



CHAPTER 5 * GETTING STARTED WITH UNITY AND LEAP MOTION

Make sure that Unity is installed and you are set up. As the next step you need
to download the core Unity assets for Leap Motion Orion (https://developer.
leapmotion.com/unity), as shown in Figure 5-3).

B Hitoe eope aemot R com, LA

Add-on Modules Redease Notes Archived Assets Quick Setun Guice

Unity Assets for Leap Motion Orion |BETA

Requirements:

quires

Downlaad Uniity Core Assets va1.4

Licensed subject to Lt

Figure 5-3. Downloading Unity Leap Motion core assets
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Getting Started with Unity

Let’s start with a Unity project. First open Unity, name the new project, and keep the 3D
toggle option on. Name the project LeapProject4 (Figure 5-4).

& Unity 5400 *

Bew  [floeen (D) wvaccout

LeapProjectd] | |®30p 20 |m:|.=.:mhd<w

(on @) Enable Unity Analytics (7)

F\UnityLeap

Abhishekd1 v

Figure 5-4. Creating a new project

In the next step you will see the project window open; it will have blank content at
this point (Figure 5-5).

Figure 5-5. The project window is opened
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First you need to import, as a custom package (Figure 5-6), the Orion Unity package
that you downloaded.

€ Unity Perscnal (64bit) - Untitled - LeapProjectd - PC, Mac & Linux Standalone <DX11>
File Edit Assets GameObject Component Window Help
Create »

= Hierarel Show in Explorer
ezl  Open
Tunttl o,
Main €
Directi Open Scene Additive

Import New Asset...

fage

20

Find References In Scene Camensy
Select Dependencies Charscers
Refresh Ctrl+R CrossPlatforminput
Reimport Effects
Reimport All Environment
ParticleSystems
Run AP| Updater... Prototyping
Open C= Project Utility
Vehicles

Viswal Studio 2015 Tooks

r B console
| Clear || Collapss | Clear on Play | Error Pause |

Figure 5-6. Selecting the Import Package option
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Make sure that you are copying the right package for installation (Figure 5-7).

q Import package ...

-~ - 4 * ThisPC » abhishekcontent (F] » UnityleapOrien
Organize « Mew folder

Images -

*
v & | Search UnityLeapOricn

2
=+ M @

N - 1“: maﬂdsr
Images_unorgar | ) LeapMation_CoreAsset_Orion_4.1.4unity... 25-09-2016 16:25
Secreenshots

# OneDrive

s Siis
Unity package file L5TTKB

B This PC
B Desktop
%] Documents
& Oownlosds
b Music
(=] Pictures
B videos
& Local Disk (C)

= 2bhishekcontent

o Netwerk

w

File name: | LeapMction_Corefsset_Unon_4.1 dunitypackage

v | unitypackage (".unitypackage)

==

Figure 5-7. The Leap Motion Orion package
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Now import every file of the package into the project and double-check that

everything is copied (Figure 5-8).

Import Unity Package

LeapMotion_CoreAsset_Orion_4.1.4

v ¥ Gl LeapMotion
¥ |=-| Dependencies.txt
v ¥ &iEditor
¥ || CustomEditorBase.cs
(¥ |z LeapHandControllerEditor.cs
¥ |G| LeapImageRetrieverEditor.cs
¥ || LeapServiceProviderEditor.cs

v |/ G Tests
¥ |z FrameValidator.cs
¥ |&|HandFactoryTest.cs
¥ || TransformCopyTest.cs
v ¥ & Gizmos
(¥ (mileap_motion.png
v ¥ G Materials
v |¥ i Passthrough
(¥ €JBackground.mat
(o & - Y A -

!EEEEE@EEEEEEEEEE

Figure 5-8. Importing the entire package

When you copy the files you'll see that an entire file structure has been created

Import

(Figure 5-9). These files are to be used for our project purposes. The Scenes folder is the

most important one.
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s
i)

in Camers
rectional Light

Figure 5-9. The file structure

Now you can explore different scenes that are available for Leap Motion Unity
integration (Figure 5-10). First make sure that the Leap Motion Controller is attached. We
will start the integration of the Leap Motion Orion Unity package before moving on to
demonstrate the Google platform for VR in the final section.

Figure 5-10. Leap Motion project scene
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You can now run the project. When you run the scene, you will see the output shown
in Figure 5-11 via Leap Motion.

Figure 5-11. The project running

Now you can extend the project by downloading a package. Head to the asset store
in Unity and search for Spiders. Download the free Fantasy Spider package as shown in
Figure 5-12.

(|

Ratatian
seale

*r of Animation
AT 7 REUEWAMGE |/ POPULLAITY | HAME | RATS | UPOATED b Tesuses &L Animation

E - Asimatioat
Fiay Autemanally
Arimats Physics
Culing Troe

- EEmER

Figure 5-12. Downloading a spider asset
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After importing the package, open the Fantasy Spider asset from the Assets folder in
the same place where we are working with the project (Figure 5-13).

Assets »

fantasySpi..

Plugins

eapMotion

Figure 5-13. Opening the fantasySpider assets folder

From the Leap Motion scenes folder open the Leap_Hands_Demo_AR scene and
copy the LMheadmountedRig_AR object to the FantasySpider scene (Figure 5-14).

Figure 5-14. Copying the file

Paste it into the Fantasy Spider scene and adjust the LMHeadmountedRig AR view
accordingly as shown in Figure 5-15.
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= Pawwrites + sty - fartarpspder
A1 Mates

lem @ . - SAHEE

Figure 5-15. Adjusting the view

Run the application now to see the Leap Motion-controlled hands among the spiders
(Figure 5-16).

L - AT

Figure 5-16. Running the application
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Google Cardboard Leap Motion Integration

In this section we will briefly show how to integrate the Google Cardboard SDK for Unity
(https://developers.google.com/vr/unity/download) with Leap Motion.

Note Google Cardboard is a simple and affordable VR system that is cheap and easy to
set up.

First you need to download the Google Cardboard Unity SDK (Figure 5-17). This SDK
will allow you to get started developing VR apps within Unity.

= Adapt an existig Usity 30 appication 1o VR

* Make an app that can easiy switch in and out of VR mode

The irtegration with Google VRt provides:

* User head tracking

o Sade-by-tide #6000 rendenng.
st * Detecting user interaction with the aystem (via trigges or controlies],

* Automatic sterec configuration for & specific VIE viewer.

b * Distartion comeetion for 8 VR vewer s lenses.
Al ol * &n alignment marker 1 help center the screen under the lenses when you Insert your phone inta & viewer
« Ausomack gyro dnilk commection,
Samplen v Tutorah
The Google VR SO for Unity provides the foflawing additional features:

D * Daydream conroller BUpoon

Pelesse Netes * Spatialized audi rendering

* Asimple reticle prefab and associated scripts for gaze-based user interaction.

+ WR emalation in the Linity editors play mode, using the mouse and alt/control keys to pan o ti the camera

* A Headset Derma’ scens showing a simpe Cardboard garme, and a "Contioller Demc” scene integrated with the
Daysdeeam cortroller

» AFPS display prefab showing the rendering performance of your application

Tos leaen moce:

guides for Androld and 105 to build your fust Cardboard app, or our Cortroller guide 1o bulld

* To exploce the Google VR SDK for Unity, see the Unity AP1 Heference.

Figure 5-17. Google Cardboard VR
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Its project structure or control flow is shown in Figure 5-18.

|

|

-
-

]

Figure 5-18. The complete Google Cardboard project structure

Now you can start importing the Google VR package to Unity (Figure 5-19).
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I ) Import peckage .. =

« « 4 [ > ThisPC » abhi {F] + UnityVR > gur-unity-sdk » v & Sewthgvuntysderame 0

Organize = New folder - 1 |
Images A Mame Date modified Trpe Soe
Images_unorgar Pa——
Sereenshots Semnples

£ OneDrive
2 GoogleVRFerlnity.unitypackage 07-07-2016 1048 Unity package file 35,560 KB
G This PC
[ Deskop
5 Dotumerts

& Downdoads

B Music

= Pictures

B 'ideos

L Local Disk (C)
— abhishekconterd

i Metwork -

File nam: | GocgleVRFceUnity unitypackage | |unitypackage Cunitypackage]

(oo ] wa

'\‘;rnurum .mu Leaghioticn - Scemes.

'C‘.\.ulnaab
i gag

Leap_Hand_  Lews_Hard. (ETHITEHD

Figure 5-19. Importing the Google VR Unity package

Open the default head-mounted project file that we will be integrating with our Leap
Motion scene (Figure 5-20).

Figure 5-20. Running the demo project
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To integrate Leap Motion with Google Cardboard you need to copy certain objects
from the demo scene to the Leap Motion scene: GVR View Main, Event System, and
Overlay Canvas, as shown in Figure 5-21.

Srracet [DiCenisl
Creae -

T Fawnriles a| &iien - Gasgedd - Dematomes - Meadieliems
)

LA
AL

=l | e

Figure 5-21. Copying the objects from the demo scene

With the objects pasted in, the Leap Motion scene now looks like Figure 5-22. Save
the scene.

Figure 5-22. The scene after copying all the objects
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Finally, run the saved project to see what it looks like in the head-mounted display
(Figure 5-23).

Figure 5-23. The scene runs with the Google Cardboard VR package

Summary

In this chapter we introduced Leap Motion support for the Unity game engine, using the
Orion package for Unity. We showed an example of using the package with Unity and
then extended Leap Motion support with the Google Cardboard platform for VR.
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Leap Motion with Processing/

In the previous chapter we discussed the integration of the Unity game platform with
Leap Motion. In this chapter we will briefly introduce the Processing language and then
integrate the Processing library for Leap Motion to create a sample application.

Introducing Processing

Processing is a programming language specifically meant for creative coding. The most
important part of Processing as a language is that it brings visual arts to life with the help
of coding. It helps us to learn the fundamentals of computer programming by getting to
see results visually.

It is an open source language and can run in multiple platforms. You can easily
get going inside a Processing environment in the Windows, Linux, or MAC platforms.
Processing is an IDE in which we program and the output is a visual interpretation of the
code we write. The basic unit in which we code in Processing is considered a sketch. The
extension of a file saved in Processing is . pde.

The inspiration for developing the Processing language came initially from OpenGL.
It quickly developed an active community, and Processing has been extended to support
multiple programming languages (Figure 6-1).
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Figure 6-1. The extension of Processing support

Environment

In this section I'll show you how to get ready for Processing.

Setting Up the Environment in Windows

Processing is completely free and open source, and you can download it from the
following link:

https://processing.org/download/?processing

For this book download the Windows version; Processing also supports both Mac
and Linux.

Configuration

As you download the file it comes in a Zip version, and you need to extract it. I used
Winrar for extraction.
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Asyou extract the zip file a folder is created, as shown in Figure 6-2.

processing-3.1.1

Figure 6-2. The Processing folder

Open the folder, where you'll get an executable link for running Processing (Figure 6-3).

+ pROCESSING » processing-3.1.1 »

Name Date modified Type Size

+ core File folder
+ java File folder
¢ launchdj File folder
™ lib File folder

modes File folder

IS File f

I 0 processing.exe I Application
| revisions.txt 16-0

Figure 6-3. The executable for Processing
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A First Processing App

The structure of a Processing app looks like Figure 6-4.

P Visual Art

Setup T Draw

/

Update

Figure 6-4. The structure of a Processing app

When you begin working on a Processing project, two functions are important:
setup(), where you declare the size of the screen window, and draw( ), where we render
the output.

Let’s take a look at a simple example (Listing 6-1). We will draw an ellipse and as the
mouse is pressed it will move around.

Listing 6-1. Simple Code of a First Processing Example

void setup() {
size(1024, 768);
noSmooth();
fil1(126);
background(102);

}

void draw() {
if (mousePressed) {
stroke(255);
} else {
stroke(0);
}
ellipse(mouseX-30, mouseY, mouseX+30, mouseY);
ellipse(mouseX, mouseY-30, mouseX, mouseY+30);

}
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Click on Run in the IDE to view the output (Figure 6-5).

@ procesng1 | Processing 3.1.1
File Edit Sketch Debug Tools Help

procesngl

= -

Figure 6-5. Running the program in the IDE

The output looks like Figure 6-6.

Q) shetch 160812 = X

Figure 6-6. The output
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Libraries

The other important aspect of Processing is its available support. There are more than 100
additional libraries for our usage with Processing. Let’s take a glimpse at some important
library options in Processing.

From the IDE go to Sketch » Import Library » Add Library as shown in Figure 6-7.

©® sketch_160918a | Processing 3.1.1 - O X
File Edit Sketch Tools Help

Run Ctri+R
. Python »
Present Ctrl+Shift+R
Stop
Import Library... : Add Library...
Show Sketch Fold Ctrl+K
ow ch Folder DXF Export
Add File...
Network
¥ sketch_160918a (Python) PDF Export
Serial
SVG Export
“ontributed
LeapMotion
Temboo
libraries >

EM cConsole

Figure 6-7. Adding libraries
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The library options available from the Processing IDE are listed, as shown in
Figure 6-8.

Status

0 Contribution Manager

Libraries

Modes Tools Examples

Filter

Name

51 Unistroke Recognizer | Implementation of the [51 G...

Al for 2D Games | An Al framework suitable for 2D game...

Andrew's Utilities (AULib) | Motion blur, fields, easing, ...

AndroidCapture for Processing | This lib tries to transfe...

Ani | A lightweight library for creating animations and t...

Arduino (Firmata) | Controls Arduino boards running t...

Beads | A library for adding flexible realtime audio to P...

BlinkStick | Interface BlinkStick - smart USE RGE LED.

BlobDetection | Computer vision library for finding blo...
Blobscanner | Adds blob detection and analysis capabi...
BoofCV for Processing | Processing interface for BoofCV...

Box2D for Processing | A library and set of examples for...

Figure 6-8. Library options in Processing

All

Author
Darius Morawiec

Peter Lager
Andrew Glassner
Jianbin Qi
Benedikt Gross

David A. Mellis

Ollie Bown, Benito Crawford, Ben Por...

Arvydas Juskevicius
Julien 'v3ga' Gachadoat
Antonio Molinaro

Peter Abeles

Daniel Shiffman

% Update

i)
]
=
Q
']
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The library that we need to search for will include the “Leap” keyword. This will
verify that the Leap Motion Library is installed. If is the Status column shows a green tick
mark, we know it is installed (Figure 6-9).

@ Contribution Manager - a X

Libraries Modes Tools Examples

Leap]| All v
Status Name Author
@  Leap Motion for Processing | Library to use the [Leap M... Darius Morawiec A
(/] LeapMotion | Forwards Leap Motion controller events t... Michael Heuer

Figure 6-9. Library options

You can see that there are two libraries in Processing (Figure 6-10).

ments » Processing » libraries »

Name Date modified

Al_for_2D_Games
LeapMotion

LeapMotionForProcessing

libraries

temboo
Figure 6-10. Two Leap Motion libraries

After adding the libraries, the next step is to add references to them. We will be giving
examples for both of them.
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Leap Motion Processing Integration

Figure 6-11 shows the process of integrating Processing with Leap Motion.

A J

Figure 6-11. The Processing Leap App flow

To try out this sequence, let’s check an example. Make sure the Leap Motion
Controller is attached.
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The code of the program is shown in Listing 6-2.

Listing 6-2. The Code for the Initial Processing Demo Program

import de.voidplus.leapmotion.*;

A

// Table of Contents:
// | 1. Callbacks

// |~ 2. Hand

// | 3. Arms

/! }— 4. Fingers

/! | 5. Bones

// | 6. Tools

// - 7. Devices

// =======z=======z=z=======z=zz=======z=========z========z===

LeapMotion leap;

void setup() {
size (800, 500);

background(255);
/...
leap = new LeapMotion(this);
}
/] =s===s========s=——ssoossoosssoosooossoosssoosooooooas

// 1. Callbacks

void leapOnInit() {
// println("Leap Motion Init");
}

void leapOnConnect() {
// println("Leap Motion Connect");
}

void leapOnFrame() {
// println("Leap Motion Frame");
}

void leapOnDisconnect() {
// println("Leap Motion Disconnect");
}

void leapOnExit() {
// println("Leap Motion Exit");
}
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void draw() {
background(255);
/...

int fps = leap.getFrameRate();

for (Hand hand : leap.getHands ()) {

//
// 2. Hand

int
PVector
PVector
PVector
PVector
float
float
float
boolean
boolean
float
float
float
PVector
float

//
// Drawing
hand.draw();

if (hand.hasArm()) {
Arm
float

//
// 4. Finger

Finger fingerThumb =

// or
// or

handId =
handPosition =
handStabilized =
handDirection =
handDynamics =
handRoll =
handPitch =
handYaw =
handIsLeft =
handIsRight =
handGrab =
handPinch =
handTime =
spherePosition =
sphereRadius =

arm =
armWidth =
PVector armWristPos =
PVector armElbowPos =

hand.

CHAPTER 6 * LEAP MOTION WITH PROCESSING

.getId();
.getPosition();
.getStabilizedPosition();
.getDirection();
.getDynamics();
.getRoll();
.getPitch();
.getYaw();

.isLeft();
.isRight();
.getGrabStrength();
.getPinchStrength();
.getTimeVisible();
.getSpherePosition();
.getSphereRadius();

getArm();

arm.getWidth();
arm.getWristPosition();
arm.getElbowPosition();

hand.
hand.
hand.

getThumb();
getFinger("thumb");
getFinger(0);
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Finger fingerIndex = hand.getIndexFinger();
// or hand.getFinger("index");
// or hand.getFinger(1);
Finger fingerMiddle = hand.getMiddleFinger();
// or hand.getFinger("middle");
// or hand.getFinger(2);
Finger fingerRing = hand.getRingFinger();
// or hand.getFinger("ring");
// or hand.getFinger(3);
Finger fingerPink = hand.getPinkyFinger();
// or hand.getFinger("pinky");
// or hand.getFinger(4);
for (Finger finger : hand.getFingers()) {

// or hand.getOutstretchedFingers();

// or hand.getOutstretchedFingersByAngle();

int fingerId finger.getId();

PVector fingerPosition = finger.getPosition();

PVector fingerStabilized = finger.getStabilizedPosition();
PVector fingerVelocity = finger.getVelocity();

PVector fingerDirection = finger.getDirection();

float fingerTime = finger.getTimeVisible();

// Drawing

// Drawing:

// finger.draw(); // Executes drawBones() and drawJoints()
// finger.drawBones();

// finger.drawJoints();

/] = mm e e e e e e e
// Selection

switch(finger.getType()) {

case 0:
// System.out.println("thumb");
break;

case 1:
// System.out.println("index");
break;

case 2:
// System.out.println("middle");
break;

110



}

case 3:

CHAPTER 6 * LEAP MOTION WITH PROCESSING

// System.out.println("ring");

break;
case 4:

// System.out.println("pinky");

break;

A

// 5. Bones
/] --------

// https://developer.leapmotion.com/documentation/java/devguide/Leap
Overview.html#lLayer 1

Bone boneDistal =

// or
// or

Bone boneIntermediate =

// or
// or

Bone boneProximal =

// or
// or

Bone boneMetacarpal =

// or
// or

A —

// Touch emulation

int touchZone =
float  touchDistance =

switch(touchZone) {

case -1: // None
break;

case 0: // Hovering
// println("Hovering (#"
break;

case 1: // Touching
// println("Touching (#"
break;

}

finger.getDistalBone();
finger.get("distal");
finger.getBone(0);

finger.getIntermediateBone();
finger.get("intermediate");
finger.getBone(1);
finger.getProximalBone();
finger.get("proximal");
finger.getBone(2);

finger.getMetacarpalBone();

finger.get("metacarpal");
finger.getBone(3);

finger.getTouchZone();
finger.getTouchDistance();

+ fingerId + "): " + touchDistance);

+ fingerId + ")");
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A ———
// 6. Tools

for (Tool tool : hand.getTools()) {

int toolld = tool.getId();

PVector toolPosition = tool.getPosition();

PVector toolStabilized = tool.getStabilizedPosition();
PVector toolVelocity = tool.getVelocity();

PVector toolDirection = tool.getDirection();

float  toolTime = tool.getTimeVisible();

F A e L L L

// Drawing:

// tool.draw();

[/ = m e e e
// Touch emulation

int touchZone = tool.getTouchZone();
float touchDistance = tool.getTouchDistance();

switch(touchZone) {
case -1: // None
break;
case 0: // Hovering
// println("Hovering (#" + toolld + "): " + touchDistance);
break;
case 1: // Touching
// println("Touching (#" + toolld + ")");
break;

// ===================z====ss—=ss—=sssosssossoossooosoas
// 7. Devices

for (Device device : leap.getDevices()) {
float deviceHorizontalViewAngle = device.getHorizontalViewAngle();
float deviceVericalViewAngle = device.getVerticalViewAngle();
float deviceRange = device.getRange();
}
}
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When we run the program, it first shows the bones, arm points, and so on it needs to
run interactively (Figure 6-12).

LeapMotion leap;
d setup() {

size(800, 500);
background(255);

2 leap = new LeapMotion(thiz);

Figure 6-12. Running the program
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As we run the program, its output will be rendered as shown in Figure 6-13.

© LM_1_Basics o

id: 16
confidence: 1.00
hand side: left
outstretched fingers: 5
index time visible: 6.32 5
middle . pinch strengthtymd
23 b grab strength: O.p\t)

ring \“‘x. \ \\

. \
.S \

— \
~

Figure 6-13. The output for the app

114



CHAPTER 6 * LEAP MOTION WITH PROCESSING

Exporting the Application

Now you can save the application (Figure 6-14) and see how to export it for different
operating systems.

r [Tool tool : hand.getTesls(l) {
toolld = tool.

toolPosition %
roolstabilized = teel 2
toolvelasiy 1.getvelocity () Saver: | || Codes V] @ m
tor toolbirection = tool.getbirectiont - |
toolTire = tool.getTineVisibly Mame Dty moddied Type
i * Mo items match your search,
o Quick sccess
------------------------------- Deskzop
touchZone = tool.getTouchZone( "
touchBistance = tool.getTouchDistar Libeasies
witch{touchZone) { =)
e -Lt {/ None
This PC
L 2.
Netwerk = 2
forare (Gl ]
Swesstpe APl - T

Figure 6-14. Saving the file

After saving the file, to export it you need to use the Export option from the
Processing IDE. So from the Processing IDE, click File » Export. When you click Export
we will see the options for exporting to both Windows and Linux. Check both Windows
and Linux as shown in Figure 6-15.

Export Opticns >

Export to Application creates double-clickable,
standalone applications for the selected platforms.

Platforms

Full Screen
[presentaton Mode [N

Stop button ,_

Embed Java
(] Embed Java for Windows (64bit]

Users en ol plathorms wil have to install the latest
version of Java § from hitp: [/igva coml, |

[Ewet ][ concd

Figure 6-15. We will export the application to both Windows and Linux
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After you export the application, you'll see that folders for Linux and Windows have
been created, as shown in Figure 6-16.

oriemplate » LeapMotion > Lhaptero > Lodes > bxample v O search bxample
~

g Name Date modified Type Size

' application.linux32 File folder

¢ application.linux4 File folder
application.linux-armvthf File folder
application.windows32 File folder
application.windows64 File folder

® camplepde

Processing Source...

Figure 6-16. The exported application

Now double-click application.windows64 to verify that the application runs
correctly after being exported. You will see an exe file called Example.exe (Figure 6-17);
double-click to execute it.

SuthorTemplate » LeapMotion » Chapterf » Chapters_Codes » Example » application.windowsfd »

MName Date modified Type Size
+ lik File folder
5 AR File felder

Figure 6-17. The exported application
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When the application is run as an exe, the output is as shown in Figure 6-18.

’ source
P - 1T W06 T Application T

17
confidence: 1.00
Fand sice: righl
Extutre e hon Trcers: 5
e visible 5,00 3
pinch st 0.00
et sirengf 0.00

Figure 6-18. Running the exe

Summary

In this chapter we have introduced the Processing language and integrated it with Leap
Motion. We exported a sample app to different operating systems.
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CHAPTER 7

Leap Motion with Unreal
Engine 4

In the previous chapter you saw how Leap Motion is integrated with the Processing
language IDE; in this chapter we will start with the game development platform Unreal
Engine 4.13. We will first show how to download the latest version of Unreal Engine 4 and
get started with it. Then we’ll explore integrating the Leap Motion Controller with it and
finally try some project examples integrating Leap Motion with Unreal Engine 4.

Unreal Engine 4.13

In this section we will start by acquiring Unreal 4 and show the steps to installing it.
To download Unreal Engine 4, go to https://www.unrealengine.com/what-is-unreal-
engine-4 and click Get Unreal (Figure 7-1).

UNREAL ENGINE

Fa

Unreal Engine is now FREE
FREE for game devélppment
FREE for VirtuakReality.
FREE for edlcation.
FREE for arch

Figure 7-1. The download link for Unreal Engine 4
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We will be working with the latest version of Unreal Engine 4 (v.4.13 as of now) to get
started with Leap Motion and Unreal Engine 4.

You will need to use credentials for downloading the Unreal 4 Engine. If you don't
have an account with Epic Games you will need to create one. After entering your
credentials, click Sign In (Figure 7-2).

Your Community Awaits

PASSWORD

[ Remember Me  Forgot Your Password?

Don't have an Epic Games account?
SignUp

Figure 7-2. Logging in to start the download

120



CHAPTER 7 * LEAP MOTION WITH UNREAL ENGINE 4

Accept the agreement to continue (Figure 7-3).

Inorder 1o get access 1o

Unreal Engine

You must agree to the End User License Agreement

Please read this Agreement carefully. It is a legal
document that explains your rights and obligations
related to your use of the Unreal® Engine and
related content. By downloading or using this
software or any related content, you are agreeing
to be bound by the terms of this Agreement. If you
do not or cannot agree to the terms of this
Agreement, please do not download or use this .

Read the EULAFAQ

¥/ | have read and agree to the End User License Agreement.

Figure 7-3. Accept the EULA
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In the next step, after accepting the EULA, you will be instructed to go ahead with
installation. Click Download (Figure 7-4).

Success!

Click below to start your download for Unreal Engine.

& Download

Already have it?
Return

[ S |

Figure 7-4. The download starts
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In the next step you will see that the launcher has begun installing, and it will ask for
alocation. Click OK to continue (Figure 7-5).

EJ Epic Games Launcher Setup X

Change destination folder

Browse to the destination folder.

Lookin: | & abhishekcontent (F:) v| ¥
(JunityDance (Junityvr
(Qunitybownload fa {Unreald)
(CJunityDwnid CvMware
CIUnitfoo_)ectRuparn DWlndows 10artice
(CunityProjects (OIxamarinDevDays
(unityTutorials [IxtremeHover
< >
Folder name:
F:\Unreal4\

Figure 7-5. The download starts
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On the next screen, confirm the destination and then click the Install button
(Figure 7-6).

) Epic Games Launcher Setup = X

Destination Folder

Click Install to continue. Click Change to choose another directory.

Install the Epic Games Launcher to:

1.1.78.0 I G install || Cancel

Figure 7-6. When the destination is correct, click Install

The installer will show you its progress (Figure 7-7).

Epic Games Launcher
Downloading

Figure 7-7. The Epic Games Launcher is being installed
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In the next step, prerequisites are installed (Figure 7-8).

e

Epic Games Launcher

Prerequisites

Figure 7-8. prerequistes being installed

The Epic Games Launcher will open up (Figure 7-9).

Figure 7-9. The Epic Games Launcher
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In the next step you have the option to install the Unreal 4 Game Engine version
(Figure 7-10). I have installed the latest one released at this time, 4.13.

'

Community

Learn

Figure 7-10. The installation option for Unreal Engine 4

The final step allows us to start modifying the installation with any necessary steps
(Figure 7-11).

munity

Learn

Figure 7-11. Unreal Engine 4.13 initializes

126



CHAPTER 7 * LEAP MOTION WITH UNREAL ENGINE 4

Creating a Project

After initialization you are ready start creating a new project. Follow these steps to
integrate Leap motion with Unreal Engine 4:

1.

e @~ w Db

Create a new project.

Open the project.

Enable the Leap Motion plugin.
Add a Blueprint class.

Then add a Game mode.

Finally, add the Leap Motion option.
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With respect to an example the steps workflow is as shown in Figure 7-12.

l—

Figure 7-12. Unreal Engine project workflow

Let’s see an example.
Start by creating a new project with blank content and the Blueprint option
(Figure 7-13).
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Projects New Project

template 1o use e ¢ by clickng Add Feature or Content Pack in Content Browser

B Blueprint g& C++

Blank

the Target Hordware section of Preject Settings You arter Content fo you!

C:\Users\abhis\Documents\Unreal Projects B
[ Name

Create Project

Figure 7-13. Creating a new project

You'll see that the project launches as specified (Figure 7-14).

Community
Learn
Market,

Library

MyProject

Figure 7-14. The new project launches

Let’s work on some examples.
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Starting a New Project

First create a new project (Figure 7-15).

1[7 P E———.
Projects New Project
el

[Fecpeopecte Y +] O Refresh B Marketplace

Figure 7-15. Create a new project
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Take a blank project, name it LeapVariationHand, and click Create Project (Figure 7-16).

U

Projects New Project

Choose a template 1o use a3 & starting point for your new p y of these features can be added Later by chcking Add Feature or Content Pack in Content Browser

8 Blueprint o C++

ame settings fof ct. Dot wo e Late in ¥ou can aleo add te Starter Content 1o your project later
tent Browoer

Create Project

Figure 7-16. Naming the project

When the project opens it looks like Figure 7-17.

Unreal Edito

Figure 7-17. The project opens

The next step is to search for the Leap Motion plugin, which is available in Edit »
Plugins (Figure 7-18).
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Figure 7-18. The project at first instance

You also need to enable the Leap Motion plugin from the Input Devices option of the
Plugins tab (Figure 7-19).

Figure 7-19. Enabling the plugin

After you've enabled the plugin, Unreal Engine 4 requires a restart. Click Restart Now
(Figure 7-20).
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Figure 7-20. Restarting Unreal Engine 4

In order to keep the scene empty, you will delete the chair object as well as the table
(Figure 7-21) so that you can see a clean view of the Leap Motion hand that we are using
for recognition.

Figure 7-21. Removing objects to keep the scene empty

In the next step you can see that the scene is empty and it’s time to create a Blueprint
class (Figure 7-22).
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We have to make sure that the scene is
empty

<::||::>

Elueprints ane special Bisess that provic nede-based be types of Actors
Nmﬂhﬂmlnl’rnq&uy aun-eq.m., he ool 10 uickly create and ferate Gamepl I

B (C1 # AlE) fer e

Figure 7-22. Adding a Blueprint class

After adding a Blueprint class, you have an option to add a parent class; select Game
Mode and name it accordingly (Figure 7-23).

b ucmm ne mea

by [ L Tganeszax,
the Gamehode Overnde vahoe mnmmsmwxw&rwumrmusﬂ
i the game's Preject Settngs.

@ew hiips idac

et (Tl # At for mcre

Figure 7-23. Selecting Game Mode as the parent class
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Name the game mode LeapEx. After its creation you will see a game controller icon,
as in Figure 7-24. The Game Mode option is the way the game is to be played, so we will
have to implement Leap Motion logic here.

I AddNew = & Impart ve € = Content »

= TF#

Figure 7-24. Game mode name

Now for the project settings, select Maps & Modes » Default Modes and change the
default game mode to the game mode name we have chosen (Figure 7-25). The name is
LeapEx.

Figure 7-25. Selecting the game mode option
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Now on the Selected Game Mode option you'll find lots of rigged avatars of hands
that you can use for our interaction with the Leap Motion sensor. As an example we will
cover the Default Pawn Class options for the Leap Motion sensor.

Default Pawn Class

A pawn class is a base class of all actors in Unreal Engine4 that can be controlled by the Al
implementation as done by the characters in the game scene. A pawn component can be
added to different movement bindings. Choose the Leap binding as shown in Figure 7-26.

it/ Aigging/L e sphasic A et aractes

0000 [

0400«

Figure 7-26. The default pawn class option

You can now run the modified game from the Play option in standalone mode. The
game starts (Figure 7-27).
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LeapVariationHand

Figure 7-27. The game starts running

The game as it runs with interaction from the Leap Motion sensor is shown in
Figure 7-28.

D) Lesphaistiontand (64-ba, PCOID_SMT) - o x

Figure 7-28. The game running in play mode with a rigged Leap Motion hand

Another variation of the pawn class with different settings that we can try is rigged
mapping. This option allows a camera view for the Leap Motion sensor, so when we
enable it we will see the functionality as shown in Figure 7-29. It captures the area the
Leap Motion Controller can cover.
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Figure 7-29. Another variation of the pawn class

Summary

In this chapter we first downloaded and introduced Unreal Engine 4. Then we tried
a project and went on to integrate the Leap Motion sensor to it. We also worked with
different examples of using the Leap Motion Controller with Unreal 4.
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More on Unreal Engine 4
and Leap Motion -

In the previous chapter we showed how to integrate Leap Motion with Unreal Engine 4. In
this chapter we will extend it further.

Extending the Project

Copy the plugin content to the main project we are working on (Figure 8-1).

Figure 8-1. Naming the content
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Now open up the plugin content, and you will see there is already a predefined
blueprint (Figure 8-2).

Reset HMD Centerpoint

Heset D] erpoint

Fagedtche sy *

| et o etee lann

image Hands, uves Sommpd =

Figure 8-2. The default blueprint

Within Project Settings, go to Engine » Input » Action Mappings and name the
blueprint Change_hands (Figure 8-3).
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Engine - Input

Figure 8-3. Changing hand binding

The way the logic of this blueprint works, whenever we press the H key on the
keyboard we’ll see a different hand (Figure 8-4).

Engine - Input

Figure 8-4. Changing engine input
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You now need to save the project (Figure 8-5).

Attempt 1o save the selected content

Figure 8-5. Saving the project

The blueprint to toggle hands with h looks as shown in Figure 8-6.
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€ Ingutaction Changel

il Acter Class.

Figure 8-6. The toggle H event graph

The output looks like as shown in Figure 8-7. While toggling with H the hand
appearance changes for Leap Motion interaction.

D MyProjecs (54-bn, PLDID_SMS) - o x

Figure 8-7. The hand changes with toggle H keystroke
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Another toggle with H results in Figure 8-8.

) MyPesject e Pcnm - o x

Figure 8-8. Variance with the hand mapping

Summary

We have extended Unreal Engine 4 further with an example here to give more options for
integrating the game engine with Leap Motion.
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CHAPTER 9

Setting Up Leap Motion
with JavaScript

In this chapter we will start with the integration of Leap Motion with JavaScript and also
see how the Three]S library is useful. Finally, we’ll implement a Leap cursor with the
Windows 10 UWP app.

JavaScript and Leap Motion Sensor

HTML5 and JavaScript are the best combination for working with the web. So if we want
to integrate the Leap Motion Controller with web applications, JavaScript is the obvious

choice. The easy way to write coding logic with JavaScript and Leap Motion is to include
the JavaScript library within an HTMLS5 page and implement the logic you need to apply
for Leap Motion. The flow for this approach is shown in Figure 9-1.
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Figure 9-1. The control flow for JavaScript with Leap Motion

CSS Visualizer

To build a JavaScript app, we will implement the logic outlined in the diagram. Let’s take a
look at a CSS visualizer.

A CSS visualizer is a visualization created by the LeapMotion]S framework using
DOM elements and CSS3 animation and transforms. The LeapMotion]JS framework is
available for download at github (https://github.com/leapmotion/leapjs).
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Download the entire code repository, as shown in Figure 9-2.

ttos,/github com,

Figure 9-2. Downloading the repository
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When it is saved a zip file with the name Leap-js-master.zip will be available.
Extract the file using any zip utility. All of the examples will be there in the examples
folder (Figure 9-3).

LeapMorion)S » leapjs-master

Mame Date modified Type Size
.
o+ images
integration_test
lib
stress
template
test
| .gitattributes
| .gitignore

1K

S0 travis.yml
LT bowerjson
&7 CHANGELOG.md
|| CONTRIBUTORS txt
(2] Gruntfilejs
I_é! leap-0.6.4j5
B] leap-0.6.4.min.js
| LICENSE
|| Makefile
LT packagejson
¢ README.md

Figure 9-3. The Examples folder contains demos

The code for the app is shown in Listing 9-1. We will use the LeapMotion JavaScript
library, which works with the Leap Motion Controller.

Animations are made by styling using CSS3, with finger detection and hand module
being made within the style tag. There are two functions, movefinger and movesphere,
which identify finger and hand detection using the Leap]S framework.

We capture frame data using Leap. loop; within its content we capture both finger
and hand data.

Listing 9-1. The Leap Loop

Leap.loop(function (frame) {
//content
D;

The other part of the code creates points for detecting finger and hand movements,
all within the capability of CSS3 (Listing 9-2).
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Listing 9-2. A CSS visualizer

<html>
<head>

<title>DOM Visualizer - Leap</title>

<script src="../leap-0.6.4.js"></script>

<script>

function moveFinger(Finger, posX, posY, posZ) {

Finger.style.webkitTransform = "translate3d("+posX+"px, "+posY+"px,
"+posZ+"px)";

function moveSphere(Sphere, posX, posY, posZ, rotX, rotY, rotZ) {
Sphere.style.webkitTransform = Sphere.style.mozTransform =
Sphere.style.transform = "translateX("+posX+"px)
translateY("+posY+"px) translateZ("+posZ+"px) rotateX("+rotX+"deg)
rotateY(odeg) rotateZ(odeg)";

}

var fingers = {};
var spheres = {};
Leap.loop(function(frame) {
var seenFingers = {};
var handlds = {};
if (frame.hands === undefined ) {
var handsLength = 0
} else {
var handsLength = frame.hands.length;
}

for (var handId = 0, handCount = handsLength; handId != handCount;
handId++) {

var hand = frame.hands[handId];

var posX = (hand.palmPosition[0]*3);

var posY = (hand.palmPosition[2]*3)-200;
var posZ = (hand.palmPosition[1]*3)-400;

var rotX = (hand. rotation[2]*90);

var rotY = (hand. rotation[1]*90);

var rotZ = (hand. rotation[0]*90);

var sphere = spheres[hand.id]

if (!sphere) {
var sphereDiv = document.getElementById("sphere").cloneNode(true);
sphereDiv.setAttribute('id',hand.id);
sphereDiv.style.backgroundColor="#"+Math.floor(Math.
random()*16777215) .toString(16);
document.getElementById('scene').appendChild(sphereDiv);
spheres[hand.id] = hand.id;

)
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} else {
var sphereDiv = document.getElementById(hand.id);
if (typeof(sphereDiv) != 'undefined' 8&& sphereDiv != null) {
moveSphere(sphereDiv, posX, posY, posZ, rotX, rotY, rotZ);
}

}
handIds[hand.id] = true;

}
for (handId in spheres) {
if (!'handIds[handId]) {
var sphereDiv = document.getElementById(spheres[handId]);
sphereDiv.parentNode.removeChild(sphereDiv);
delete spheres[handId];
}
}

for (var pointableId = 0, pointableCount = frame.pointables.length
pointableId != pointableCount; pointableId++) {
var pointable = frame.pointables[pointableId];
var newFinger = false;
if (pointable.finger) {
if (!fingers[pointable.id]) {
fingers[pointable.id] = [];
newFinger = true;

}

for (var partId = 0, length; partld != 4; partId++) {
var posX = (pointable.positions[partId][0]*3);
var posY = (pointable.positions[partId][2]*3)-200;
var posZ = (pointable.positions[partId][1]*3)-400;

var id = pointable.id+' '+partId;

var finger = fingers[id];

if (newFinger) {
var fingerDiv = document.getElementById("finger").
cloneNode(true);
fingerDiv.setAttribute('id', id);
fingerDiv.style.backgroundColor="4#"+Math.floor(pointable.
type*500).toString(16);
document.getElementById('scene').appendChild(fingerDiv);
fingers[pointable.id].push(id);

} else {
var fingerDiv = document.getElementById(id);

if (typeof(fingerDiv) != 'undefined' && fingerDiv != null) {

moveFinger(fingerDiv, posX, posY, posZ);
}
}
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seenFingers[pointable.id] = true;

}

//var dirX = -(pointable.direction[1]*90);
//var dirY = -(pointable.direction[2]*90);
//var dirZ = (pointable.direction[0]*90);
}
}
for (var fingerId in fingers) {
if (!seenFingers[fingerId]) {
var ids = fingers[fingerId];
for (var index in ids) {
var fingerDiv = document.getElementById(ids[index]);
fingerDiv.parentNode.removeChild(fingerDiv);
}
delete fingers[fingerId];
}
}

document.getElementById('showHands").addEventListener('mousedown’,

function() {
document.getElementById('app').setAttribute('class’, 'show-hands');

}, false);

document.getElementById('hideHands").addEventListener('mousedown’,

function() {
document.getElementById('app').setAttribute('class’,"'");

}, false);

D;
</script>
<style>
* *:before,*:after {
margin: 0;
padding: 0;
border: 0;

-webkit-box-sizing: border-box;
-moz-box-sizing: border-box;
box-sizing: border-box;

}

button {
padding: .5em;

}

#app {
position: absolute;

width: 100%;
height: 100%;
font-size: 200%;
overflow: hidden;
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}

background-color: #101010;
-webkit-perspective: 1000;

#scene,
#scene:before {

}

position: absolute;

left: 50%;

top: 50%;

width: 40em;

height: 40em;

margin: -20em 0 O -20em;

border: 4px solid #AOAOAO;

background-color: rgba(255,255,255,.1);

background-image:

-webkit-linear-gradient(rgba(255,255,255,.4) .lem, transparent .lem),
-webkit-linear-gradient(odeg, rgba(255,255,255,.4) .1em, transparent .lem),
-webkit-linear-gradient(rgba(255,255,255,.3) .05em, transparent .05em),
-webkit-1linear-gradient(odeg, rgba(255,255,255,.3) .05em,
transparent .05em);

background-size: 5em 5em, Sem 5em, lem lem, lem lem;
background-position: -.lem -.lem, -.lem -.lem, -.05em -.05em, -.05em
-.05em;

transform-style: preserve-3d;

-moz-transform-style: preserve-3d;

-webkit-transform-style: preserve-3d;

transform: rotateX(75deg);

-moz-transform: rotateX(75deg);

-webkit-transform: rotateX(75deg);

#scene {

}

transform: rotateX(75deg);
-moz-transform: rotateX(75deg);
-webkit-transform: rotateX(75deg);

#scene:before {

}

content: 5

transform: rotateX(90deg) translateZ(19.5em) translateY(20em);
-moz-transform: rotateX(90deg) translateZ(19.5em) translateY(20em);
-webkit-transform: rotateX(90deg) translateZ(19.5em) translateY(20em);

.cube {

background-color: red;

transform-style: preserve-3d;

-moz-transform-style: preserve-3d;

-webkit-transform-style: preserve-3d;

transform: translateX(19.5em) translateY(19.5em) translateZ(oem);
-moz-transform: translateX(19.5em) translateY(19.5em) translateZ(oem);
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-webkit-transform: translateX(19.5em) translateY(19.5em)
translateZ(oem);
}

.finger,
.sphere {
position: absolute;
left: 50%;
top: 50%;
width: 1em;
height: 1em;
margin: -.5em 0 O -.5em;
-webkit-transform-style: preserve-3d;
-moz-transform-style: preserve-3d;
transform-style: preserve-3d;
-webkit-transform: translateX(14.5em) translateY(14.5em) translateZ(0);
-moz-transform: translateX(14.5em) translateY(14.5em) translateZ(0);
transform: translateX(14.5em) translateY(14.5em) translateZ(0);

}

.finger {
opacity: .8;

}

.sphere {
opacity: .3;

display: none;
font-size: 100px;

}

.show-hands .sphere {
display: block;

.face {
position: absolute;
width: 1em;

height: 1em;

background-color: inherit;

-webkit-transform-style: preserve-3d;
-moz-transform-style: preserve-3d;

transform-style: preserve-3d;
-webkit-transform-origin: 0 0;

-moz-transform-origin: 0 0;

transform-origin: 0 0;

-webkit-box-shadow: inset 0 0 0 1px rgba(255,255,255,.9);
-moz-box-shadow: inset 0 0 0 1px rgha(255,255,255,.9);
box-shadow: inset 0 0 0 1px rgba(255,255,255,.9);
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.cube .face.tp {
-webkit-transform: translateZ(iem);
-moz-transform: translateZ(iem);
transform: translateZ(iem);
}
.cube .face.ft {
-webkit-transform: rotateX(9odeg) translateZ(-1em);
-moz-transform: rotateX(90deg) translateZ(-1em);
transform: rotateX(90deg) translateZ(-1em);
}
.cube .face.bk {
-webkit-transform: rotateX(9odeg);
-moz-transform: rotateX(90deg);
transform: rotateX(90deg);
}
.cube .face.lt {
-webkit-transform: rotateY(9odeg) translateX(-1em);
-moz-transform: rotateY(90deg) translateX(-1em);
transform: rotateY(90deg) translateX(-1em);
}
.cube .face.rt {
-webkit-transform: rotateY(9odeg) translateX(-1em) translateZ(iem);
-moz-transform: rotateY(90deg) translateX(-1em) translateZ(iem);
transform: rotateY(90deg) translateX(-1em) translatez(iem);

}

.finger .face.tp {
-webkit-transform: translateZ(iem);
-moz-transform: translateZ(1em);
transform: translateZ(iem);
height: 3em;

}

.finger .face.ft {
-webkit-transform: rotateX(9odeg) translatez(-3em);
-moz-transform: rotateX(90deg) translateZz(-3em);
transform: rotateX(9odeg) translateZ(-3em);

}

.finger .face.bk {
-webkit-transform: rotateX(9odeg);
-moz-transform: rotateX(90deg);
transform: rotateX(9odeg);

}

.finger .face.lt {
-webkit-transform: rotateY(9odeg) translateX(-1em);
-moz-transform: rotateY(90deg) translateX(-1em);
transform: rotateY(90deg) translateX(-1em);
height: 3em;

}
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.finger .face.rt {
-webkit-transform: rotateY(9odeg) translateX(-1em) translateZ(iem);
-moz-transform: rotateY(90deg) translateX(-iem) translateZ(lem);
transform: rotateY(90deg) translateX(-1em) translateZ(iem);
height: 3em;

}

</style>
</head>
<body>
<div id="app" class="show-hands">
<button id="showHands">Show Hands</button>
<button id="hideHands">hide Hands</button>
<div id="scene">
<div id="cube" class="cube">
<div class="face tp"></div>
<div class="face 1t"></div>
<div class="face rt"></div>
<div class="face ft"></div>
<div class="face bk"></div>
</div>
<div id="finger" class="cube finger">
<div class="face tp"></div>
<div class="face 1t"></div>
<div class="face rt"></div>
<div class="face ft"></div>
<div class="face bk"></div>
</div>
<div id="sphere" class="cube sphere">
<div class="face tp"></div>
<div class="face 1t"></div>
<div class="face rt"></div>
<div class="face ft"></div>
<div class="face bk"></div>
</divy>
</div>
</div>
</body>
</html>
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The output of the app is a visualization of your hand as recognized by Leap Motion
(Figure 9-4).

Figure 9-4. CSS Visualizer

Using ThreedS

In the next example we use the Three]S library. This very useful WebGL library can create
very good graphic-enabled applications for the web. The Three]S library is available from
thelink at https://threejs.org/.

Let’s use Three]S with Leap Motion. We will have to use necessary libraries for
Three]JS and with it add the Leap Motion JS library.

We will be implementing WebGL with Three]S using the Leap]S framework.

First let us see how a scene is rendered in Three]S (Figure 9-5).
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Figure 9-5. Three]S scene flow

In the HTMLS5 page we add the Three.js library. Now in the init() method we declare
the variables that we will be using in our scene. The code creates a scene as follows:

scene = new THREE.Scene();
After that we create a scene renderer object with this statement:

Renderer = new THREE.Canvasrenderer;
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A camera object is created next:
camera = new THREE.PerspectiveCamera();

Finally we add mesh and geometry, and the final output is rendered.

As we add the Leap]S framework library we follow the same method of declaring the
Leap.loop function as described in the previous example, where we captured the frame
data for hands and fingers. The GUI output of obtaining the frame and displaying it is
handled by the variables declared as bonemeshes and jointmeshes.

Using the Leap]S plugins (the github download contains all of them) gives two
entries, handHold and handEntry. The handHold variable provides the handdata; that is,
frame-by-frame coordinates when we move the hand. HandEntry tracks when we move
the hand within the range of the LeapMotion Controller and when it is out of range.

The code is shown in Listing 9-3.

Listing 9-3. The Code with ThreeJS and Leap Motion Integration

<html>
<head>
<title>Bone Hands - Leap</title>
<script src="../leap-0.6.4.js"></script>
<script src="lib/leap-plugins-0.1.6.]js"></script>
<script src="lib/three.js"></script>

</head>
<body>

<p>
Move Hand over Leap to see bones and bone basis.
</p>
<p>
Even without the leap, you should see a rotating blue rectangle to know
that your WebGL is working.
</p>

</body>

<script>

// note: before implementing based off of this, you can instead grab the
boneHand plugin, which does this all for you,

// better than the way it is done here.

// https://developer.leapmotion.com/gallery/bone-hands

// If you prefer to see exactly how it all works, read on..

var colors = [0xff0000, 0x00ff00, 0x0000ff];

var baseBoneRotation = (new THREE.Quaternion).setFromEuler(
new THREE.Euler(Math.PI / 2, 0, 0)
)5
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Leap.loop({background: true}, {
hand: function (hand) {

hand.fingers.forEach(function (finger) {

// This is the meat of the example - Positioning “the cylinders on
every frame:

finger.data('boneMeshes").forEach(function(mesh, i){
var bone = finger.bones[i];

mesh.position.fromArray(bone.center());

mesh.setRotationFromMatrix(
(new THREE.Matrix4).fromArray( bone.matrix() )

)5

mesh.quaternion.multiply(baseBoneRotation);

};

finger.data('jointMeshes").forEach(function(mesh, i){
var bone = finger.bones[i];

if (bone) {
mesh.position.fromArray(bone.prevloint);

telse{
// special case for the finger tip joint sphere:
bone = finger.bones[i-1];
mesh.position.fromArray(bone.nextJoint);

}
1
;s

var armMesh = hand.data('armMesh');
armMesh.position.fromArray(hand.arm.center());

armMesh. setRotationFromMatrix(
(new THREE.Matrix4).fromArray( hand.arm.matrix() )

);

armMesh.quaternion.multiply(baseBoneRotation);

armMesh.scale.x = hand.arm.width / 2;
armMesh.scale.z = hand.arm.width / 4;
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renderer.render(scene, camera);

)
// these two Leap]S plugins, handHold and handEntry are available from
leapjs-plugins, included above.
// handHold provides hand.data
// handEntry provides handFound/handlLost events.
.use("handHold")
.use('handEntry")
.on("handFound', function(hand){

hand.fingers.forEach(function (finger) {

var boneMeshes = [];
var jointMeshes = [];

finger.bones.forEach(function(bone) {
// create joints

// CylinderGeometry(radiusTop, radiusBottom, height, radiusSegments,
heightSegments, openEnded)

var boneMesh = new THREE.Mesh(
new THREE.CylinderGeometry(5, 5, bone.length),
new THREE.MeshPhongMaterial()

);

boneMesh.material.color.setHex (Oxffffff);
scene.add(boneMesh);
boneMeshes.push(boneMesh);

D;
for (var i = 0; i < finger.bones.length + 1; i++) {

var jointMesh = new THREE.Mesh(
new THREE.SphereGeometry(8),
new THREE.MeshPhongMaterial()

);
jointMesh.material.color.setHex(0x0088ce);

scene.add(jointMesh);
jointMeshes.push(jointMesh);
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finger.data('boneMeshes', boneMeshes);
finger.data('jointMeshes', jointMeshes);

1

if (hand.arm){ // 2.0.3+ have arm api,
// CylinderGeometry(radiusTop, radiusBottom, height, radiusSegments,
heightSegments, openEnded)
var armMesh = new THREE.Mesh(
new THREE.CylinderGeometry(1, 1, hand.arm.length, 64),
new THREE.MeshPhongMaterial()

)5
armMesh.material.color.setHex(oxffffff);
scene.add(armMesh);

hand.data('armMesh', armMesh);

h
.on("handLost", function(hand){

hand.fingers.forEach(function (finger) {

var boneMeshes = finger.data('boneMeshes');
var jointMeshes = finger.data('jointMeshes');

boneMeshes . forEach(function(mesh){
scene.remove(mesh);

};

jointMeshes.forEach(function(mesh){
scene.remove(mesh);

D;
finger.data({

boneMeshes: null,
boneMeshes: null

};
};
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1)

var armMesh = hand.data('armMesh');
scene.remove(armMesh);
hand.data('armMesh', null);

renderer.render(scene, camera);

.connect();

// all units in mm
var initScene = function () {
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window
window

.scene = new THREE.Scene();
.renderer = new THREE.WebGLRenderer ({

alpha: true

1)

window

window.

window

window.
window.
window.
window.

.renderer.setClearColor (0x000000, 0);
renderer.setSize(window.innerWidth, window.innerHeight);

.renderer.domElement.style.position = 'fixed';
renderer.domElement.style.top = 0;
renderer.domElement.style.left = 0;
renderer.domElement.style.width = '100%"';
renderer.domElement.style.height = '100%";

document.body.appendChild(window.renderer.domElement);

var directionallight = new THREE.Directionallight( oxffffff, 1 );
directionallight.position.set( 0, 0.5, 1 );

window

window.
window.

window

window.

window

.scene.add(directionallLight);

camera = new THREE.PerspectiveCamera(45, window.innerWidth /
innerHeight, 1, 1000);

.camera.position.fromArray([0, 100, 500]);

camera.lookAt(new THREE.Vector3(0, 160, 0));

.addEventListener('resize', function () {

camera.aspect = window.innerWidth / window.innerHeight;
camera.updateProjectionMatrix();
renderer.setSize(window. innerWidth, window.innerHeight);
renderer.render(scene, camera);

}, false);

scene.add(camera);

var geometry = new THREE.CubeGeometry(30, 45, 10);
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var material = new THREE.MeshPhongMaterial({color: 0x0000cc});
window.cube = new THREE.Mesh(geometry, material);
cube.position.set(0,0,0);

cube.castShadow = true;

cube.receiveShadow = true;

scene.add(cube);

renderer.render(scene, camera);

};

initScene();

var rotateCube = function(){
cube.rotation.x += 0.01;
cube.rotation.y += 0.02;

renderer.render(scene, camera);

window.requestAnimationFrame(rotateCube);

};
rotateCube();

</script>
</html>
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The output for the app is shown in Figure 9-6. It tracks our hand with cool 3D graphics.

Move Hand over Lea

Even wulout the leap. you should see a rotatug blue rectangle 1o know that your WebGL 15 workung.

& chaotertdoc A | B chasoersdoc A E) chasend idoce # | & chaoterd riidocx ~ & cuoter mdox ~ | & chasterrdoos ~

Figure 9-6. Three]S implementation with Leap Motion

Windows 10 UWP and the Leap Motion Controller

In this last section we will implement Leap Motion with the Windows 10 Universal
Windows Platform (UWP). We will use the LeapCursor]S framework for our
implementation. We will use Windows 10 UWP JavaScript template for our work.
Let's Start. First you need to download the LeapCursor.js framework from github
(https://github.com/roboleary/LeapCursor. js).
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You should now open the LeapCursor. js-master directory (Figure 9-7) and locate
the leapcursor-with-dependecies.min. js file. Later you will copy this to the JavaScript
folder of the Windows 10 UWP project you create.

Leapjsnew » LasttryWinl0 » LeapCursor.js-master

Name Date modified Type Size

+ lib File folder

- resources File folder

@ : .gitattributes Text Document TKB
| .gitignore Text Decument 3KB

4f | demo.htmi Spark HTML Docu... 4KB
(& reapeursor,js JavaScript File 20K8

[ﬂ leapcursor.min.js

JavaScript File

B3] leapcursor-with-dependencies.min.js JavaScript File
|2 leapeursor-with-dependenci bedd JavaScript File
2 README.md MD File 7KB

Figure 9-7. Copy the required library

Open Visual Studio 2015 and extend the Win]JS App template (Figure 9-8).

165



CHAPTER 9 ' SETTING UP LEAP MOTION WITH JAVASCRIPT

New Project ? ®
P Recent [NET Framework 452 ~ Sortby: Default - = Search Installed Templates (Cul+€) P~
4 Installed 15 i
EJ Blank App (Unbversal Windews) JavaSeript Type: JavaScript
« Templates = & project for a Universal Windows app
b Visual G2 =T Blank App - Web Context (Universal Windows) using WinJS. Has direct access to all
R ounkave-w ) : ng WS, Her
b Visual Basic Universal Windows APz
5
b Visual Cos EJ Hested Web: App (Universal Windews) JavaSciipt
b Visual F2
35
SQL Server {J WinlS App (Universal Windows) JavaScript
h [,
4 JavaScript
Apache Cordova Apps

4 Windows

Universal
¥ Windows &
PowerShell
Python
TypeSeript
Game P

Build Accelerator n

Other Project Types
Modeling Projects

Samples
b Online Chick here to go online and find templates.
Marne: |Leapwinid] | |
Location: i =
Solution: Create new sclution -
Solution name: LeapWinl0 [v] Create directory for solution

] Add to Source Control

Figure 9-8. Name the project

In the next screen, target the build and keep it as it is (Figure 9-9).

New Universal Windows Project bl

Choose the target and minimum platform versions that your Universal Windows application will support.

Target Version Windows 10 (10.0; Build 105856) ~
Minimum Version Windows 10 (10.0; Build 10240) ~

Which version should | choose?

OK Cancel

Figure 9-9. Targeting the build
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Copy the leapcursor-with-dependencies.min. js file (from the Leapcursor.js
master) and paste it into the js folder (Figure 9-10).

Solution Explorer >
@ o-5 IR =
Search Solution Explorer (Ctrl+;) pel

faJ Solution 'LeapWin10' (1 project)
4 [Js| LeapWin10 (Universal Windows)
u-0 References
b css
b images

L/ main,s
b lib
I index.html

£=1 LeapWin10_TemporaryKey.pfx
package.appxmanifest

Figure 9-10. Copying the Leap cursor JS library

Listing 9-4 shows the coding logic in the index.html page. Note how we implement
the Leap cursor by including the following dependency:

<script src="/path/to/leapcursor-with-dependencies.min.js"></script>
Thanks to this include you will see a hand cursor that navigates through the canvas
window. The JS file is integrated with the Three]S implementation so that the Leap

Motion cursor that is generated will have a good GUI base.
The function bind listens for the Leap Motion hand tracking that acts like a mouse cursor.
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Listing 9-4. The code for UWP Leap logic

IDOCTYPE html>
<html>
<head>
<meta charset="utf-8" />
<title>LeapWini0</title>
<link href="1ib/winjs-4.0.1/css/ui-light.css" rel="stylesheet" />
<script src="1ib/winjs-4.0.1/js/base.js"></script>
<script src="lib/winjs-4.0.1/js/ui.js"></script>
<link href="css/default.css" rel="stylesheet" />
<script src="js/main.js"></script>

<script src="js/leapcursor-with-dependencies.min.js"></script>
<style>
body {
overflow-x: hidden;
}

p{
font-family: Calibri;
font-size: 25px;
width: 60%;
max-width: 750px;
margin: O auto;
padding: 10px;
border: 10px solid #FFF;
text-align: justify;

p.title {
font-size: 50px;
font-weight: bold;
color: #6DCC44;

}

paf
font-weight: bold;
color: #FFF;
text-decoration: none;
background: #47B6EO;

}
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#click-notice {
display: none;
width: 550px;
height: 580px;
position: absolute;
color: #6DCC44;

#click-notice .handlebar {
float: left;
font-size: 480px;
line-height: 480px;
font-family: Times New Roman;

}

#click-notice .notice {
float: left;
margin-top: 240px;
padding: 10px;
margin-left: -30px;
background: #6DCC44;
color: #FFF;
font-size: 80px;
line-height: 80px;

}

</style>

</head>
<body class="win-type-body">
<script>

Jxx

*

*/

function bind(elm, evt, f) {

if (elm.addEventListener) { elm.
addEventListener(evt, f, false);

} else if (elm.attachEvent) { elm.attachEvent('on' +
evt, f); }

</script>

<div id="click-notice"><div class="handlebar">}</div><div
class="notice">CLICK!</div></div>
</body>
</html>
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The output for the app behaves as if you are using Hand gesture to control the
movement (Figure 9-11). It uses Leap Motion tracking with Windows 10 UWP.

LesgWin10

Content goes herel

Figure 9-11. The Leap cursor

Let’s now have some fun with the cursor; let’s increase its size. The following line of
code will change it accordingly:

<scriptsrc="js/leapcursor-with-dependencies.min.js?color=#00ffff8width=10248&
height=768"></script>
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The output is shown in Figure 9-12.

Figure 9-12. The giant sized cursor

Summary

In this chapter we got you started integrating JavaScript and the Leap Motion Controller.
In our code example we used the Three]S platform with Leap Motion to get the best
graphics. We then integrated Leap Motion with the Windows 10 UWP.

This entire book has been a journey in extending Leap Motion to a variety of
programming languages and platforms, and along the way we tried out some examples
showing various use cases. You can take it further on your own by extending the
applications to suit your preferences.
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create, new project, 86
custom package, 87
download, 84-85

key tap gestures, 9
screentap gestures, 10
swipe gestures, 9

174



Fantasy Spider package
download, 91
file copying, 92
opening, 92
running application, 93
view adjustment, 92-93
features, 84
file structure, 89-90
Google Cardboard (see Google
Cardboard VR package)
import, package, 89
Leap Motion Orion package, 88
Leap Motion project scenes, 90
project running, 91
project window, 86
Unreal Engine 4
accept the agreement, 121
Blueprint class, 133-134
changing engine input, 141
changing hand binding, 141
creating, new project, 128-130
default blueprint, 140

INDEX

default pawn class, 136
download link, 119
download starts, 122-123
Epic Games Launcher, 124-125
game mode option, 135
game starts running, 136-137
installation option, 126
install button, 124
naming the content, 139
naming the project, 131
new project launches, 129
plugins, 131-133
project opens, 131
project workflow, 128
removing Objects, scene empty, 133
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select Game Mode,
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