
СКАЧАНО С WWW.SW.HELP - ПРИСОЕДИНЯЙСЯ!



Меня хорошо видно && слышно? 

Ставьте  +  , если все хорошо 
Напишите в чат, если есть проблемы 



Тема 10. Flutter. Как устроена анимация во 
Flutter? Implicit animations

Flutter Mobile Developer





О чем будем говорить

Что такое анимация и как она устроена

Что есть для анимации в Flutter Framework

Implicit Animation Widgets & AnimatedContainer

Tween & TweenAnimationBuilder

Animation physics. Curves.



Что такое анимация?

Что такое анимация и как она устроена

Википедия: 

Технические приёмы создания иллюзии движущихся изображений с помощью 
последовательности неподвижных изображений (кадров), сменяющих друг 
друга с большой частотой (от 12 кадров в секунду для рисованной анимации 
до 30 кадров в секунду для компьютерной анимации).



Что такое анимация?

Flutter  
https://flutter.dev/docs/codelabs/explicit-animations#what-is-animation  

Think about how animations work in a flip-book, or cartoons on TV, or a movie reel. What do these 
animation technologies have in common?  

They create the illusion of motion by rapidly transitioning a single frame that you are viewing to other 
frames within a pre-defined sequence. 
…

http://bit.ly/whatisanimation 

Что такое анимация и как она устроена

https://flutter.dev/docs/codelabs/explicit-animations#what-is-animation
http://bit.ly/whatisanimation


Flutter Engine

Flutter Engine
Что такое анимация и как она устроена



https://github.com/flutter/flutter/wiki/Custom-Flutter-Engine-Embedders


Flutter Engine (C/C++)

Flutter Engine - Window class & ui.window

Flutter Engine

Flutter Framework (Dart & Widgets)

ui.Window

Что такое анимация и как она устроена



https://api.flutter.dev/flutter/dart-ui/Window-class.html 

Flutter Engine

Window class

Что такое анимация и как она устроена

https://api.flutter.dev/flutter/dart-ui/Window-class.html


https://api.flutter.dev/flutter/dart-ui/Window-class.html 

Flutter Engine

Window class

Что такое анимация и как она устроена

https://api.flutter.dev/flutter/dart-ui/Window-class.html


https://api.flutter.dev/flutter/dart-ui/Window-class.html 

Flutter Engine

Window class

Что такое анимация и как она устроена

https://api.flutter.dev/flutter/dart-ui/Window-class.html


main() -> without runApp() ?

Flutter Engine
Что такое анимация и как она устроена



final PictureRecorder recorder = PictureRecorder(); 
final Canvas canvas = Canvas(recorder); 

final paint = Paint() 
  ..style = PaintingStyle.stroke 
  ..color = const Color(0xff4285F4); 

Rect rect = Rect.fromLTRB(..); 

canvas 
  ..translate(centerX, centerY) 
  ..drawRect(rect, paint); 

final Picture picture = recorder.endRecording(); 

final SceneBuilder sceneBuilder = SceneBuilder() 
  ..pushOffset(0, 0) 
  ..addPicture(Offset.zero, picture) 
  ..pop(); 

window.render(sceneBuilder.build()); 

final PictureRecorder recorder = PictureRecorder(); 
final Canvas canvas = Canvas(recorder); 

final paint = Paint() 
  ..style = PaintingStyle.stroke 
  ..color = const Color(0xff4285F4); 

Rect rect = Rect.fromLTRB(..); 

canvas 
  ..translate(centerX, centerY) 
  ..drawRect(rect, paint); 

final Picture picture = recorder.endRecording(); 

final SceneBuilder sceneBuilder = SceneBuilder() 
  ..pushOffset(0, 0) 
  ..addPicture(Offset.zero, picture) 
  ..pop(); 

window.render(sceneBuilder.build()); 

final PictureRecorder recorder = PictureRecorder(); 
final Canvas canvas = Canvas(recorder); 

final paint = Paint() 
  ..style = PaintingStyle.stroke 
  ..color = const Color(0xff4285F4); 

Rect rect = Rect.fromLTRB(..); 

canvas 
  ..translate(centerX, centerY) 
  ..drawRect(rect, paint); 

final Picture picture = recorder.endRecording(); 

final SceneBuilder sceneBuilder = SceneBuilder() 
  ..pushOffset(0, 0) 
  ..addPicture(Offset.zero, picture) 
  ..pop(); 

window.render(sceneBuilder.build()); 

final PictureRecorder recorder = PictureRecorder(); 
final Canvas canvas = Canvas(recorder); 

final paint = Paint() 
  ..style = PaintingStyle.stroke 
  ..color = const Color(0xff4285F4); 

Rect rect = Rect.fromLTRB(..); 

canvas 
  ..translate(centerX, centerY) 
  ..drawRect(rect, paint); 

final Picture picture = recorder.endRecording(); 

final SceneBuilder sceneBuilder = SceneBuilder() 
  ..pushOffset(0, 0) 
  ..addPicture(Offset.zero, picture) 
  ..pop(); 

window.render(sceneBuilder.build()); 

final PictureRecorder recorder = PictureRecorder(); 
final Canvas canvas = Canvas(recorder); 

final paint = Paint() 
  ..style = PaintingStyle.stroke 
  ..color = const Color(0xff4285F4); 

Rect rect = Rect.fromLTRB(..); 

canvas 
  ..translate(centerX, centerY) 
  ..drawRect(rect, paint); 

final Picture picture = recorder.endRecording(); 

final SceneBuilder sceneBuilder = SceneBuilder() 
  ..pushOffset(0, 0) 
  ..addPicture(Offset.zero, picture) 
  ..pop(); 

window.render(sceneBuilder.build()); 

final PictureRecorder recorder = PictureRecorder(); 
final Canvas canvas = Canvas(recorder); 

final paint = Paint() 
  ..style = PaintingStyle.stroke 
  ..color = const Color(0xff4285F4); 

Rect rect = Rect.fromLTRB(..); 

canvas 
  ..translate(centerX, centerY) 
  ..drawRect(rect, paint); 

final Picture picture = recorder.endRecording(); 

final SceneBuilder sceneBuilder = SceneBuilder() 
  ..pushOffset(0, 0) 
  ..addPicture(Offset.zero, picture) 
  ..pop(); 

window.render(sceneBuilder.build()); 

final PictureRecorder recorder = PictureRecorder(); 
final Canvas canvas = Canvas(recorder); 

final paint = Paint() 
  ..style = PaintingStyle.stroke 
  ..color = const Color(0xff4285F4); 

Rect rect = Rect.fromLTRB(..); 

canvas 
  ..translate(centerX, centerY) 
  ..drawRect(rect, paint); 

final Picture picture = recorder.endRecording(); 

final SceneBuilder sceneBuilder = SceneBuilder() 
  ..pushOffset(0, 0) 
  ..addPicture(Offset.zero, picture) 
  ..pop(); 

window.render(sceneBuilder.build()); 

Flutter Engine

main() -> without runApp() ?

Что такое анимация и как она устроена



drawLine, drawPath & etc.

Canvas

Picture

Scene Builder

window.render(scene)

Scene

Flutter Engine

Rendering on Window

Что такое анимация и как она устроена



window.onBeginFrame = 
callback(timeStamp)

window.scheduleFrame()

window.render(scene)
~ 16.7 ms

Flutter Engine
Что такое анимация и как она устроена



Widgets & Window

Flutter Engine

Flutter Framework (Dart & Widgets)

ui.Window

Device Events 
Orientation & etc Gestures

onDrawFrame

Что такое анимация и как она устроена



Flutter Engine Rendering

Flutter Engine

Flutter Framework (Dart & Wingets)

ui.Window

Device Events 
Orientation & etc Gestures

onDrawFrame

Flutter Engine Rendering

Что такое анимация и как она устроена



Bindings

Device Events 
Orientation & etc

Gestures

onDrawFrame

Flutter Engine Rendering

Bindings

Flutter Engine

Flutter Framework (Dart & Widgets)

Что такое анимация и как она устроена



Flutter Engine

Bindings

Что такое анимация и как она устроена



Window class - Animation Demo

Flutter Engine
Что такое анимация и как она устроена



Что такое Ticker?

Ticker: A ticker is a class that listens to frameCallback and calls a tick function that 
passes the elapsed duration between the current frame and the last frame to the 
ticker listener. In our case the controller. 

Что такое анимация и как она устроена





VSync

Что такое анимация и как она устроена



Что такое Ticker?

Что такое анимация и как она устроена



Что такое Ticker?

Что такое анимация и как она устроена



Идем дальше

Что такое анимация и как она устроена

Что есть для анимации в Flutter Framework

Implicit Animation Widgets & AnimatedContainer

Tween & TweenAnimationBuilder

Animation physics. Curves.



Что есть для анимации во Flutter?

Что есть для анимации в Flutter Framework



Animation library - The Flutter animation system 

To use, import package:flutter/animation.dart. 

This library provides basic building blocks for implementing animations in Flutter. 
Other layers of the framework use these building blocks to provide advanced 
animation support for applications.  

For example, the widget library includes ImplicitlyAnimatedWidgets 
and AnimatedWidgets that make it easy to animate certain properties of a Widget.  

If those animated widgets are not sufficient for a given use case, the basic building 
blocks provided by this library can be used to implement custom animated effects. 

This library depends only on core Dart libraries and the physics.dart library.

Что есть для анимации во Flutter?

Что есть для анимации в Flutter Framework



Что есть для анимации во Flutter?

Что есть для анимации в Flutter Framework



 

Принятие решения

Что есть для анимации в Flutter Framework

https://flutter.dev/docs/development/ui/animations 

https://flutter.dev/docs/development/ui/animations


 

Схема принятия решения

Что есть для анимации в Flutter Framework



 

Схема принятия решения

Что есть для анимации в Flutter Framework



 

Схема принятия решения

Первый вопрос: 

Моя анимация выглядит как мультипликация? (Выглядит так, что каким-либо 
алгоритмом такая анимация вообще не описывается)  

ответили Да? Ваш выбор - Drawing Based Animation - RiveApp (Flare) / Lottie (Adobe After 
Effects) 

Нет? Смотрим на пакет  package:flutter/animation.dart

Схема принятия решения

Что есть для анимации в Flutter Framework



 

Rive App

Drawing Based Animation

Что есть для анимации в Flutter Framework



Drawing Based Animation

Что есть для анимации в Flutter Framework



Drawing Based Animation

Async



Code Based Animations - animation.dart

Implicit animation widgets

 

Code Based Animations - animation.dart

Explicit animation widgets

Что есть для анимации в Flutter Framework



Идем дальше

Что такое анимация и как она устроена

Что есть для анимации в Flutter Framework

Implicit Animation Widgets & AnimatedContainer

Tween & TweenAnimationBuilder

Animation physics. Curves.



 

Implicit Animations

Implicit Animation Widgets & AnimatedContainer

What are implicit animations? 

With Flutter’s animation library, you can add motion and create visual effects for the 
widgets in your UI.  
One widget set in the library manages animations for you.  
These widgets are collectively referred to as implicit animations, or implicitly 
animated widgets, deriving their name from the ImplicitlyAnimatedWidget class that 
they implement.  

With implicit animations, you can animate a widget property by setting a target value; 
whenever that target value changes, the widget animates the property from the old 
value to the new one. In this way, implicit animations trade control for convenience—
they manage animation effects so that you don’t have to. 

https://flutter.dev/docs/codelabs/implicit-animations 

https://flutter.dev/docs/codelabs/implicit-animations


 

Common implicitly animated widgets

Implicit Animation Widgets & AnimatedContainer



 

Implicit Animations - AnimatedOpacity

http://bit.ly/AnimatedOpacity 

Implicit Animation Widgets & AnimatedContainer

http://bit.ly/AnimatedOpacity


 

Implicit Animations - AnimatedCrossFade

http://bit.ly/AnimatedCrossFade 

Implicit Animation Widgets & AnimatedContainer

http://bit.ly/AnimatedCrossFade


 

Implicit Animations - AnimatedSwitcher

Implicit Animation Widgets & AnimatedContainer

http://bit.ly/AnimatedSwitcher 

http://bit.ly/AnimatedSwitcher


 

Implicit Animations - AnimatedPositioned

http://bit.ly/AnimatedPositioned 

Implicit Animation Widgets & AnimatedContainer

http://bit.ly/AnimatedPositioned


abstract class ImplicitlyAnimatedWidget extends 
StatefulWidget { 
     
      /// Initializes fields for subclasses. 
      /// The [curve] and [duration] arguments must not be null. 
      const ImplicitlyAnimatedWidget({ 
        Key key, 
        this.curve = Curves.linear, 
        @required this.duration, 
        this.onEnd, 
      }) 
     
      /// The curve to apply when animating the parameters of this container. 
      final Curve curve; 
     
      /// The duration over which to animate the parameters of this container. 
      final Duration duration; 
     
      /// Called every time an animation completes. 
      /// This can be useful to trigger additional actions (e.g. another animation) 
      /// at the end of the current animation. 
      final VoidCallback onEnd;

  
      /// Initializes fields for subclasses. 
      /// The [curve] and [duration] arguments must not be null. 
      const ImplicitlyAnimatedWidget({ 
        Key key, 
        this.curve = Curves.linear, 
        @required this.duration, 
        this.onEnd, 
      }) 
     
      /// The curve to apply when animating the parameters of this container. 
      final Curve curve; 
     
      /// The duration over which to animate the parameters of this container. 
      final Duration duration; 
     
      /// Called every time an animation completes. 
      /// This can be useful to trigger additional actions (e.g. another animation) 
      /// at the end of the current animation. 
      final VoidCallback onEnd;

ImplicitlyAnimatedWidget

Implicit Animation Widgets & AnimatedContainer



 

Implicit Animations - AnimatedPositioned - Curves

http://bit.ly/AnimatedPositionedCurves 

Implicit Animation Widgets & AnimatedContainer

http://bit.ly/AnimatedPositionedCurves


 

Curves - о них чуть позже

Implicit Animation Widgets & AnimatedContainer



 

Implicit Animations - AnimatedContainer

http://bit.ly/AnimatedContainer 

Implicit Animation Widgets & AnimatedContainer

http://bit.ly/AnimatedContainer


Implicit Animations - AnimatedContainer

Implicit Animation Widgets & AnimatedContainer



Идем дальше

Что такое анимация и как она устроена

Что есть для анимации в Flutter Framework

Implicit Animation Widgets & AnimatedContainer

Tween & TweenAnimationBuilder

Animation physics. Curves.



 

Implicit Animations - AnimatedOpacity

А если я не нахожу Animated<Foo> widget?

  Lerp & Tween

Tween & TweenAnimationBuilder

Animated<Color? Some Behaviour?> widget



 

  Lerp & Tween - пример на lerp - /// todo

Interpolation 

Have you ever wondered how computer graphics animators draw each and every frame of 
your favorite CGI movies?  

Well, they don’t! Instead, animators set an initial position and a final position for the object 
they are animating.  

Next, they rely on software to compute all of the positions for the object between the initial 
and the final position that they defined.  

The process of computing animation values between a starting and ending position is called 
interpolation. 

http://bit.ly/lerp-interpolation 

Tween & TweenAnimationBuilder

http://bit.ly/lerp-interpolation


 

  Lerp & Tween

Tween<T extends dynamic> class 

A linear interpolation between a beginning and ending value. 

Tween is useful if you want to interpolate across a range. 
To use a Tween object with an animation, call the Tween object's animate method and pass it 
the Animation object that you want to modify. 

Tween & TweenAnimationBuilder

IntTween(begin: 0, end: 10)



 

  Lerp & Tween - Int Tween - Demo

Tween & TweenAnimationBuilder

http://dartpad.dev/6145199454a6c612f5a9f577c281bded 

http://dartpad.dev/6145199454a6c612f5a9f577c281bded


 

  Lerp & Tween - Color Tween - Demo

Tween & TweenAnimationBuilder

https://dartpad.dev/98a0a67063faf645b5ee536d84c12ab6 

https://dartpad.dev/98a0a67063faf645b5ee536d84c12ab6


class Tween<T extends dynamic> extends Animatable<T> { 
      Tween({ this.begin, this.end }); 
     
      /// The value this variable has at the beginning of the animation. 
      /// See the constructor for details about whether this property may be null 
      /// (it varies from subclass to subclass). 
      T begin; 
     
      /// The value this variable has at the end of the animation. 
      /// See the constructor for details about whether this property may be null 
      /// (it varies from subclass to subclass). 
      T end; 
     
      /// Returns the value this variable has at the given animation clock value. 
      /// The default implementation of this method uses the [+], [-], and [*] 
      /// operators on `T`. The [begin] and [end] properties must therefore be 
      /// non-null by the time this method is called. 
      @protected 
      T lerp(double t) => begin + (end - begin) * t as T;

   
      /// The value this variable has at the beginning of the animation. 
      /// See the constructor for details about whether this property may be null 
      /// (it varies from subclass to subclass). 
      T begin; 
     
      /// The value this variable has at the end of the animation. 
      /// See the constructor for details about whether this property may be null 
      /// (it varies from subclass to subclass). 
      T end; 
     
      /// Returns the value this variable has at the given animation clock value. 
      /// The default implementation of this method uses the [+], [-], and [*] 
      /// operators on `T`. The [begin] and [end] properties must therefore be 
      /// non-null by the time this method is called. 
      @protected 
      T lerp(double t) => begin + (end - begin) * t as T;

Tween

Tween & TweenAnimationBuilder



 

Tween
Tween Implementers 

• AlignmentGeometryTween 

• AlignmentTween 

• BorderRadiusTween 

• BorderTween 

• BoxConstraintsTween 

• ColorTween 

• ConstantTween 

• DecorationTween 

• EdgeInsetsGeometryTween 

• EdgeInsetsTween 

• FractionalOffsetTween 

• IntTween 

• MaterialPointArcTween 

• Matrix4Tween 

• RectTween 

• RelativeRectTween 

• ReverseTween 

• ShapeBorderTween 

• SizeTween 

• StepTween 

• TextStyleTween 

Tween & TweenAnimationBuilder



class TweenAnimationBuilder<T> extends  
                         ImplicitlyAnimatedWidget { 
      const TweenAnimationBuilder({ 
        Key key, 
        @required this.tween, 
        @required Duration duration, 
        Curve curve = Curves.linear, 
        @required this.builder, 
        VoidCallback onEnd, 
        this.child, 
      }) 
     
      /// Defines the target value for the animation. 
      final Tween<T> tween; 
     
      /// Called every time the animation value changes. 
      /// The current animation value is passed to the builder along with the 
      /// [child]. The builder should build a [Widget] based on the current 
      /// animation value and incorporate the [child] into it, if it is non-null. 
      final ValueWidgetBuilder<T> builder; 
     
      /// The child widget to pass to the builder. 
      final Widget child;

      const TweenAnimationBuilder({ 
        Key key, 
        @required this.tween, 
        @required Duration duration, 
        Curve curve = Curves.linear, 
        @required this.builder, 
        VoidCallback onEnd, 
        this.child, 
      }) 
     
      /// Defines the target value for the animation. 
      final Tween<T> tween; 
     
      /// Called every time the animation value changes. 
      /// The current animation value is passed to the builder along with the 
      /// [child]. The builder should build a [Widget] based on the current 
      /// animation value and incorporate the [child] into it, if it is non-null. 
      final ValueWidgetBuilder<T> builder; 
     
      /// The child widget to pass to the builder. 
      final Widget child;

TweenAnimationBuilder

Tween & TweenAnimationBuilder



 

Implicit Animations - TweenAnimationBuilder

http://bit.ly/TweenAnimationBuilder 

Tween & TweenAnimationBuilder

http://bit.ly/TweenAnimationBuilder


 

Implicit Animations - TweenSequence - на следующем  уроке

Tween & TweenAnimationBuilder



abstract class ImplicitlyAnimatedWidget extends 
StatefulWidget { 
     
      /// Initializes fields for subclasses. 
      /// The [curve] and [duration] arguments must not be null. 
      const ImplicitlyAnimatedWidget({ 
        Key key, 
        this.curve = Curves.linear, 
        @required this.duration, 
        this.onEnd, 
      }) 
     
      /// The curve to apply when animating the parameters of this container. 
      final Curve curve; 
     
      /// The duration over which to animate the parameters of this container. 
      final Duration duration; 
     
      /// Called every time an animation completes. 
      /// This can be useful to trigger additional actions (e.g. another animation) 
      /// at the end of the current animation. 
      final VoidCallback onEnd;

  
      /// Initializes fields for subclasses. 
      /// The [curve] and [duration] arguments must not be null. 
      const ImplicitlyAnimatedWidget({ 
        Key key, 
        this.curve = Curves.linear, 
        @required this.duration, 
        this.onEnd, 
      }) 
     
      /// The curve to apply when animating the parameters of this container. 
      final Curve curve; 
     
      /// The duration over which to animate the parameters of this container. 
      final Duration duration; 
     
      /// Called every time an animation completes. 
      /// This can be useful to trigger additional actions (e.g. another animation) 
      /// at the end of the current animation. 
      final VoidCallback onEnd;

ImplicitlyAnimatedWidget

Tween & TweenAnimationBuilder



 

•AnimatedAlign, which is an implicitly animated version of Align. 
•AnimatedContainer, which is an implicitly animated version of Container. 
•AnimatedDefaultTextStyle, which is an implicitly animated version of DefaultTextStyle. 
•AnimatedOpacity, which is an implicitly animated version of Opacity. 
•AnimatedPadding, which is an implicitly animated version of Padding. 
•AnimatedPhysicalModel, which is an implicitly animated version of PhysicalModel. 
•AnimatedPositioned, which is an implicitly animated version of Positioned. 
•AnimatedPositionedDirectional, which is an implicitly animated version of PositionedDirectional. 
•AnimatedTheme, which is an implicitly animated version of Theme. 
•AnimatedCrossFade, which cross-fades between two given children and animates itself between 

their sizes. 
•AnimatedSize, which automatically transitions its size over a given duration. 
•AnimatedSwitcher, which fades from one widget to another.

•TweenAnimationBuilder, which animates any property expressed by a Tween to a specified target 
value.

Implementers - Common implicitly animated widgets

Tween & TweenAnimationBuilder

https://api.flutter.dev/flutter/widgets/AnimatedAlign-class.html
https://api.flutter.dev/flutter/widgets/Align-class.html
https://api.flutter.dev/flutter/widgets/AnimatedContainer-class.html
https://api.flutter.dev/flutter/widgets/Container-class.html
https://api.flutter.dev/flutter/widgets/AnimatedDefaultTextStyle-class.html
https://api.flutter.dev/flutter/widgets/DefaultTextStyle-class.html
https://api.flutter.dev/flutter/widgets/AnimatedOpacity-class.html
https://api.flutter.dev/flutter/widgets/Opacity-class.html
https://api.flutter.dev/flutter/widgets/AnimatedPadding-class.html
https://api.flutter.dev/flutter/widgets/Padding-class.html
https://api.flutter.dev/flutter/widgets/AnimatedPhysicalModel-class.html
https://api.flutter.dev/flutter/widgets/PhysicalModel-class.html
https://api.flutter.dev/flutter/widgets/AnimatedPositioned-class.html
https://api.flutter.dev/flutter/widgets/Positioned-class.html
https://api.flutter.dev/flutter/widgets/AnimatedPositionedDirectional-class.html
https://api.flutter.dev/flutter/widgets/PositionedDirectional-class.html
https://api.flutter.dev/flutter/material/AnimatedTheme-class.html
https://api.flutter.dev/flutter/material/Theme-class.html
https://api.flutter.dev/flutter/widgets/AnimatedCrossFade-class.html
https://api.flutter.dev/flutter/widgets/AnimatedSize-class.html
https://api.flutter.dev/flutter/widgets/AnimatedSwitcher-class.html
https://api.flutter.dev/flutter/widgets/TweenAnimationBuilder-class.html
https://api.flutter.dev/flutter/animation/Tween-class.html


Implicit animation widgets

Tween & TweenAnimationBuilder

Если требуется анимация одного или нескольких свойств, то 

Animated<FooWidget>



Implicit animation widgets

Если требуется анимация одного или нескольких свойств, то 

Animated<FooWidget>

Если требуется анимация на основе Tween или своего 
custom Tween, то 

TweenAnimationBuilder

Tween & TweenAnimationBuilder



 

Мы здесь

Implicit animation widgets

Tween & TweenAnimationBuilder



Идем дальше

Что такое анимация и как она устроена

Что есть для анимации в Flutter Framework

Implicit Animation Widgets & AnimatedContainer

Tween & TweenAnimationBuilder

Animation physics. Curves.



Animation physics

Animation physics. Curves.



Animation physics

Animation physics. Curves.

AnimatedPositioned( 
  duration: const Duration(seconds: 1), 
  curve: Curves.bounceOut, //  <- curve to set physics behaviour 
  left: _left, 
  child: FlutterIcon(), 
), 

http://bit.ly/AnimatedPositionedCurves 

http://bit.ly/AnimatedPositionedCurves


Animation physics

Animation physics. Curves.



Animation physics

Animation physics. Curves.



Custom Curves - Demo

Animation physics. Curves.

Animation physics - Custom Physics - Demo



Custom Curves

Animation physics. Curves.

https://www.desmos.com/calculator/stm0cm6q8t 

https://www.desmos.com/calculator/stm0cm6q8t


Custom Curves - Реализуем свой алгоритм

Animation physics. Curves.

class CustomCurve extends Curve { 
  /// Returns the value of the curve at point `t`. 
  /// 
  /// The given parametric value `t` will be between 0.0 and 1.0, inclusive. 

  @override 
  double transform(double t) { 
    /// 
    /// y=sin(x * 2p * 2) * .5 + .5 
    /// 
    final y = math.sin(t * 5 * math.pi * 2) * .5 + .5; 
    return y; 
  } 
} 



Animation physics

Animation physics. Curves.



Animation physics

Animation physics. Curves.



Animation physics http://bit.ly/flutter-curves 

Animation physics. Curves.

http://bit.ly/flutter-curves


Сегодня мы рассмотрели:

Что такое анимация и как она устроена

Что есть для анимации в Flutter Framework

Implicit Animation Widgets & AnimatedContainer

Tween & TweenAnimationBuilder

Animation physics. Curves.



Заполните, пожалуйста, 
опрос о занятии по ссылке в чате



Спасибо за внимание! 
Приходите на следующие вебинары

Курс Мобильная разработка на Flutter 

Смирнов Андрей 




