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Introduction

The im360 iOS SDK is meant for use as a platform to create im360-Player-enabled iOS apps, using
Objective-C/C++. This document is designed to assist developers in the creation of such apps.

Requirements

* im360 SDK for iOS (This folder will be supplied by Immersive Media)

* im360 i0S examples (This folder will be supplied by Immersive Media)

* i0S Device (Important: The im360 iOS SDK will not run in i0OS Simulator. A real device must be used.)
* Apple Xcode

Example Projects (im360.examples.(sdk.v(0.6.6)-ios)

The example projects can be found in the im360 iOS examples package. Please review the full source code for

complete information.
1. SpriteTap

Receives touch events within the im360 video player, and creates a sprite at the point of touch.

2. ControllerRotations

Demonstrates how to keep the im360 video scene upright when the iOS device orientation changes between
landscape and portrait.

3. ImageProjections

Switches the im360 video player between 2D and 3D display modes. (For switching between 360-degree
panoramic video, and regular 2D video)
4. VideoSwitch

Switches the im360 player's video source.

Running the im360 SDK iOS v6.x example projects
(im360.examples.(sdk.v0.6.6)-ios)

* Copy the im360 SDK framework (im360.framework) into your examples folder. It should be placed at the same
level as the README.examples file.

* Open the examples.workspace file in Xcode.

* You should now be able to run the examples. (Make sure you run the examples on an actual iOS device device,

and not an emulator.)
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Extra Examples
These example projects can be provided by Immersive Media.
* PlaybarAndMediaEvents:

Demonstrates how to:

* Receive media events and get media information, such as video loaded and video playback time.
* Implement a video play bar.
* Allow your iOS app to enter the background gracefully, while a video is playing.

Setting up a new Xcode Project
If you would like to create a fresh Xcode project and integrate the im360 iOS SDK:

1. Create a new iOS project
2. Select iOS->Application->Single View Application

Choose a template for your new project

i0s
Framework & Library
Other .
Master-Detail OpenGL Game Page-Based Single View
‘;_ 0s X Application Application Application
Application : .
pem=—
Framework & Library \‘F H H
Application Plug-in AN -
System Plug-in
Other Tabbed Application Utility Application Empty Application

|I| Single View Application

This template provides a starting point for an application that uses a single view. It provides a
view controller to manage the view, and a storyboard or nib file that contains the view.

| Cancel | Previous E

1. Go to Targets->[your target]->General Tab->Linked Frameworks and Libraries. Add the following

frameworks:
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000 [ Instructions.xcworkspace — [7 InstructionExample.xcodepro]
T G — i :
|©n II\_/II | InstructionExample  iOS Device [ \ juild Succeaded2|S oday at3: 23RN
5 L daad J
Run Stop Scheme Breakpoints Workspace 205
InstructionExample.xcodeproj J
BT L= B | m|oaq P _hInstructiBnExample.xcodeprcj
m. InstructionExample PROJECT | Summa | Info Build Settings
2 7 targets, iS5 SDK 6.1 1‘] =1 &
1 InstructionExample - -
TARGETS =) =)
jl Retina Display

InstructionExampleTests
¥ Linked Frameworks and Libraries

&= AudioToolbox.framework
&= AVFoundation.framework
& CorelLocation.framework
& CoreMedia.framework
&= CoreMotion.framework
& CoreVideo.framework
§® MediaPlayer.framework
&= OpenALframework

&= OpenGLES.framework

&= QuartzCore.framework
&% Security.framework

&= CoreAudio.framework
§*® CoreGraphics.framework
§* Foundation.framework
= UIKit.framework

&= im360.framework
FE—

¥ Entitlements

* im360.framework (The framework directory can be found in: im360.SDK_vXXX-ios/im360.framework )
* AVFoundation

¢ CoreMedia

* MediaPlayer

e Security

* CoreVideo

¢ AudioToolbox

e CoreAudio

¢ CoreLocation

¢ CoreMotion

¢ OpenAL

* OpenGLES
¢ QuartzCore
» UIKit

* Foundation
* CoreGraphics
2. Go to Targets->[your target]->Build Setting, and change the following values:

1. Architectures
e Valid Architectures:

e armv7



https://50.112.113.82/wiki/index.php?title=File:Frameworks.png
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000

® @ [ InstructionExample : iOS Device

) (=]

Run Stop

Scheme

PEXYEEX

Breakpoints

Instructions.xcworkspace — [ Instructior
Build Succeeded

Today at 3:39 Pl

Workspace [ 205

I 3 |ﬁlnstruction£xample.xcodeproj

> a InstructionExample

2 targets, i0S SDK 6.1 FROJECT

5 InstructionExample

TARGETS

InstructionExampleTests

"/ Instruct _

Summary Info |

Basic m| Combined

Levels

Setting
VArchitectures

M InstructionExample

Additional SDKs

2. Search Paths:
e Header Search Paths:

Architectures Standard (armv?, armv7s) - $(ARCHS_STANDARD_:
Base SDK Latest i05 (i0S 6.1} ¥
¥ Build Active Architecture Only <Multiple values> >
Debug Yes ¥
Release No s
Supported Platforms 05 5
b Valid Architectures armv?
¥ Build Locations
| Build Products Path build

(Add a reference to your copy of the directory: im360.SDK_vXXX-ios/im360.framework/Headers)

m | 4 b | [ instructionExample

¥ Header Search Paths
Debug
Release
Library Search Paths
Rez Search Paths
Sub-Directories te Exclude in Recursiv...
Sub-Directories to Include in Recursive
User Header Search Paths

¥ Unit Testing

Other Test Flags
Test After Build
Test Host

Test Rig

¥ Versioning

Current Project Version

Generated Versioning Source Filename
Cenerated Versioning Variables
Versioning Name Prefix

Versioning Name Suffix

Versioning System

1. Apple LLVM 6.0 - Language:

* C Language Dialect:
¢ GNU99 [-std=gnu99]
2. Apple LLVM 6.0 - Language C++:
* C++ Language Dialect:

e GNU++98 [-std=gnu++98]
e C++ Standard Library:

JUsers/im360immersive/Desktop/im360.5DK_v0.0.32-i0s /im360.framework /Headers

5]
PROJECT Summary Infe | Build Settings | Build Phases Build Rules
i ™ InstructionExample sasic (@D | (EEITD Levels (Q-

TARGETS Sﬂ\‘rl\rf‘g‘phs[ Other Preprocessor Flags MLl A e

Infa.plist Output Encoding binary =
InstructionExampleTests | Info.plist Preprocessor Definitions
Info.plist Preprocessor Prefix File
Preprocess Info.plist File No v
Preserve HFS Data No ¥
Private Headers Folder Path InstructionExample.app/PrivateHeaders
Product Name InstructionExample
Property List Output Encoding binary ¥
Public Headers Folder Path InstructionExample.app/Headers
Strings file Output Encoding binary 5
Wrapper Extension app
¥ Search Paths

Always Search User Paths No &
Framework Search Paths "/Users/im360immersive /Desktop/Intructions Work e/Instruct o) kspace/im360.5DK_v0.0.32-ios"

non-recursive

None +

¢ libstdc++ (GNU C++ standard library)
3. Change the Active Scheme to i0S Device (The im360 iOS SDK will not run in iOS Simulator. A real device must

be used.)
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00
|';;K‘| |'f-_-x"| | InstructionExample * i0S Device | | |
I""u_u./"lv' I“\-___Ff"ll - A k L
Run Stop Scheme Breakpoints
InstructionExample.xcodeproj F
|m | & A = » B w | 4 b | [ instructionExample
5 o i PROJECT
SDK E . _ _
b §= im360.framework il InstructionExample Ea-:-'.|c ':r_} | (
A 4 InstructionExample TARGETS setting .
'|-,| AppDelegate.h % Make Strings Re:z
ml AppDelegate.m = Mo Common Blo:
InstructionExampl... PR
E| MainStoryboard_iPhone.storyboard R ¥ Optimization Lev

4. Change any '.m fllename extension to .mm' if the file uses im360 iOS SDK C++ portions. Example: -

ViewController.mm

Provisioning Your iOS Device

Login using your Apple developer account to the iOS Dev Center Provisioning Portal to create and download

certificates & provisioning profiles:
https://developer.apple.com/account/ios/overview.action
Refer to Apple's instructions for setting up a new iOS device for XCode development

https:/ / developer. apple. com/ library/ ios/ documentation/ Networkinglnternet/ Conceptual/
RemoteNotificationsPG/Chapters/ProvisioningDevelopment.html

You can check the state of your XCode provisioning setup in the XCode->Preferences menu (under the 'accounts'
tab)

Key Interfaces & Classes

The interfaces and classes you will likely be working with most often. Please see the included header files for a

complete list of properties and methods.
o IM360View: im360.framework/Headers/im360/ios/IM360View.h
* To be used as your UlView for im360 video
* Derived from UlView
e Will automatically create the Player instance
* IM360ViewDelegate: im360.framework/Headers/im360/ios/IM360View.h

» Passes events from BasicScene for use by any listening EventListeners

* To be used in the declaration of your UlIViewController class

@interface ViewController : UIViewController<IM360ViewDelegate> ({
IM360View * _im360View;
im360: :player::Player::pointer _player;

* Please register your UIViewController instance with your IM360View instance
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— (void)viewDidAppear: (BOOL)animated
{

CGRect rect self.view.frame;

_im360View = [[IM360View alloc] initWithFrame:rect];
_1m360View.im360ViewDelegate = self;

¢ EventListener: im360.framework/Headers/im360/event/core/EventListener.h
» Listens for events dispatched by your Player object

* More precisely: EventListeners provide an interface to listen for events generated by EventDispatchers. Event
are dispatched directly to their listeners as well as to their parent dispatchers, this allows you to listen for
events on an object directly or further up the event chain which will often include an accumulation of multiple
dispatcher events. Furthermore all events are dispatched by default during the player rendering cycle which
for iOS is on the main Ul thread. This can be disabled by calling setDispatchEventsEnabled(false) on your
player instance and choosing to call EventManager::instance().dispatchEvents() at your discretion; this

however needs to be done on the same thread the player is rendering on.

class PlayerProxy : public event::EventListener //EventListener
{
iblic:

typedef core::SharedPointer<PlayerProxy>::pointer pointer;

PlayerProxy () : EventListener (

{

virtual ~PlayerProxy ()

{

void onEvent (event::Event::pointer event)

{

if ( event->getPointer<event::MediaEvent> () ) {

if (!owner) {

return;

[owner
: (im360: :event: :MediaEvent: :EventId)event->getPointer<event: :MediaEvent> () —>getEventId()];
}
else if ( event->getPointer<event::TimeChangeEvent> () ) {

[owner onMediaTimeChange:event->getPointer<event::TimeChangeEvent>()];




Im360 SDK iOS v6.x and newer

PlayerViewController * owner;

* BasicScene: im360.framework/Headers/im360/scene/BasicScene.h

* Load, play, and pause videos

* Load and display images

* Get and set video playhead time position

¢ Set the view mode (2D or 3D)

* Set 'nadir' logo image (The image at the bottom of a 360 video)
* Dispatch media events:

* onMediaLoaded

* onMediaFrame

* onMediaTimeChange

* onMediaDurationChange
* onMediaFormatChange

* onMediaPlayStateChange
* onMediaError

* onMediaMetaData

* Dispatch scene events:

e onNodeClick
e onWorldClick

¢ Player: im360.framework/Headers/im360/player/Player.h

¢ Load a video Player->loadMedia(const std::string & url) is the easiest way to load a video.
* Load a scene json file

Basic Concepts
* Playing a video:
A video can be played in any of the following ways:
1. BasicScene->loadVideo(videoUrl, audioUrl)

This method will load a video file (mp4/webm). The audioUrl is optional for mp4 but required for webm files.

2. Player->loadScene(sceneFile)

A scene file is the way to package up all media elements to be presented together. The scene file must
reference a video (mp4/webm)and optional audio file (if it is separate) but then can have many optional other
elements. Scenes are defined in a single json file. The json scene file also sets various other properties, such as
nadir logo image, and information for rendering the 360 panoramic scene. An example scene file is included
with the sdk example package.

3. Player->loadMedia(const std::string & url)

This method will load a video file (mp4/webm).
* Encoding videos and metadata

The Immersive mobile SDK supports videos that are h.264/AAC in an mp4 file or HLS m3u8 manifest stream. Most
i0S devices require the baseline profile but some support Main. We usually stick to baseline for widest
compatibility. Our player, by default, assumes the video to be an equirectangular layout and will stretch
(asymmetrically if needed) the video to a 2:1 aspect ratio and cover the sphere with it (phi range from +90 to -90 and
theta from -180 to +180). So even if the video is 1920x1080, which is not 2:1, we will stretch to fit so its important
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the encoder supports the asymmetric scaling because our original captured video will be in the 2:1 ratio. Immersive's
capture and post processing tools all support this naturally. There is no requirement of any particular video size or
bitrate since we can asymmetrically scale anything. So small ads or lower power mobiles may prefer 720p or lower
resolution. Bitrates for full screen videos start to look good on mobiles above 2Mbps but look really good above
3Mbps.

There are several ways to serve assets to the mobile SDK. If the videos are full spherical and can use the players
default behavior then they can be pulled from your servers like any other video. This is the easiest approach but is
limited to playing full spherical videos. So, if the video is a panoramic or partial sphere or inverted or was filmed
with a fisheye camera (instead of a spherical camera) then a set of metadata needs to be loaded with the video to

override the defaults and specify how best to paint and play the video. There are several ways to do this:

1. Place the metadata file on your video server at the same URL path and filename but with a ".meta" extension.
The player always looks for this file automatically.

2. Instead of loading the video, load a "video entity" record. This is a JSON formatted file that specifies the video to
be played and the metadata associated with it. These are small files so they can be loaded from a separate server
from where the video is served from. This is how our im360 video server works (see below).

3. After loading the video URL in the player, then make direct function calls to set the various presentation

parameters (phi, theta, segments, vstart, etc) manually.

Here's a sample "video entity" record read from our im360 server to show the file format.

"videoId": 271,

"sourcelId": 422,

"videoPath":

"/mnt /hgfs/im360ws/mediacat/store/videos/000/000/271 .mp4",

"videoFile": "271.mp4",

"videoFilesize": 27247698,

"videoUrl": "http://192.168.75.40/store/videos/000/000/271.
mp4?cache=1377213637985",

"videoFormat": "mp4",

"videoWidth": 3200,

"videoHeight": 1600,

"videoBitrate": 0,

"videoCodec": "h264",

"videoFps": 15,

"videoDuration": 85.933334,

"videoAudioChannels": 0,

"videoAudioBitrate": O,

"videoAudioFrequency": 0,

"videoMetaComment":

"{\\\"cameraType\\\" :\\\"quattro\\\", \\\"phiEnd\\\":-60, \\\"phiStart\\\":60, \\\"proj\\\":
"videoDateAdded": "2013-08-22 18:20:37.985957",

"videoDateUpdated": "2013-08-22 18:20:37.985957"



http://192.168.75.40/store/videos/000/000/271.mp4?cache=1377213637985
http://192.168.75.40/store/videos/000/000/271.mp4?cache=1377213637985
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Troubleshooting
» [trl/memory] Error while targeting iOS 6 or greater:

Change all compiler references from C++11 to C++98. Please see full description in #Setting up a new Xcode
Project

e Parse Issue Error:

Ensure that all ".m' filename extensions have been changed to to '.mm' if the files use or include im360 iOS
SDK C++ portions. Example: ViewController.mm
* gpus_ReturnNotPermittedKillClient Error:

Please clean up any im360 SDK objects when your app enters the background, as shown in the example

project #Extra Examples
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