

    
      
          
            
  
欢迎使用Pygame Zero

Pygame Zero可以让人们轻松无障碍创建游戏。

它是出于教育目的开发的，所以老师们可以用pygame zero讲授基本的编程知识，同时又不需
要解释复杂的Pygame的API和事件循环。

欢迎关注公众号，少儿创客帮，或者加微信 ilangxm 加入 pgzero 讨论群。
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Pygame Zero教程


创建窗口

首先，新建一个python空白文件，并保存为  intro.py。

运行一下命令来验证文件可以正常运行并创建一个窗口

pgzrun intro.py





Pygame Zero所有设置都是默认可选，所以一个空的文件也是一个合法可以运行的Pygame Zero脚本！
好神奇有木有！

单击窗口的关闭按钮或者按 Ctrl+Q ( ⌘-Q on Mac)快捷键退出游戏。如果游戏卡住了，
你可以在终端窗口按 Ctrl+C 快捷键。




绘制窗口的背景

然后，让我们添加一个 draw() 函数并且设置窗口的大小。每当需要刷新(重绘)窗口的时候，
Pygame Zero就会调用这个函数。

在 intro.py,文件添加以下代码:

	1
2
3
4
5

	WIDTH = 300
HEIGHT = 300

def draw():
    screen.fill((128, 0, 0))







重新运行 pgzrun intro.py 脚本，游戏窗口变成了红色的正方形。

这段代码的作用是啥？

WIDTH 以及 HEIGHT 指明了窗口的宽和高.
这段代码把窗口设置为300x300大小。

screen 是内置的代表窗口显示的类. screen类有
很多负责绘制精灵和图形的函数.
调用 screen.fill() 方法可以用指定一个颜色元组
(red, green, blue) ，然后用纯色填充窗口. (128, 0, 0) 是暗红色. 试着
改变rgb颜色值，然后查看代码运行效果。

接下来让我们设置一个我们生成动画的精灵：




绘制一个精灵

在我们绘制任意东东之前，我们需要一个外星人alien精灵图片。你可以右键单击这张图，然后选择
图片另存为。

[image: _images/alien.png]
这个精灵图片是支持透明色的png图片，非常适合在游戏里使用。这张图片为深色背景设计，所以
只有当你程序运行的时候才能够看到外星人的头盔。


小技巧

你可以在 kenney.nl [https://kenney.nl/assets?q=2d] 网站找到包括这张图在内的大量免费精灵图片. 这张
图是 Platformer Art Deluxe pack [https://kenney.nl/assets/platformer-art-deluxe] 的一部分.



只有将图片保存在正确的路径Pygame Zero才能够加载图片。新建一个 images 目录，并且把
图片另存为 alien.png 。文件夹和文件名都是小写，虽然windows不区分文件名的大小写，但是
linux和OSX是区分，不然就会陷入一个跨平台兼容性的陷阱。

新建完图片并且另存图片之后，你的项目如下：

.
├── images/
│   └── alien.png
└── intro.py





images/ 目录是Pygame Zero查找代码中图片的标准默认位置。

内置类 Actor 用来代表一个你绘制到屏幕的图形。

让我们来定义一个在屏幕上显示的图形，修改 intro.py 文件加载图片:

	1
2
3
4
5
6
7
8
9

	alien = Actor('alien')
alien.pos = 100, 56

WIDTH = 500
HEIGHT = alien.height + 20

def draw():
    screen.clear()
    alien.draw()







哇塞，外星人显示在屏幕上了。通过把字符串 'alien' 作为参数传递给 Actor 类，Pygame
Zero自动加载了外星人精灵，并且图片具有位置和大小属性。这样我们就可以根据外星人alien的告诉
设置窗口的高度属性 HEIGHT 。 alien.draw() 方法把外星人精灵绘制到屏幕上的当前位置。




移动外星人

我们先让外星人在舞台的外面; 修改 alien.pos 一行代码如下:

alien.topright = 0, 10





Note how you can assign to topright to move the alien actor by its
top-right corner. 注意修改``topright``属性来相对于右上角来修改外星人角色位置
的方法。如果外星人角色的右边横坐标为``0``, 外星人角色恰好在屏幕的左侧. 然后，我们
让外星人角色动起来。在文件底部添加以下代码:

def update():
    alien.left += 2
    if alien.left > WIDTH:
        alien.right = 0





Pygame Zero在每一帧都会调用 update() 函数。通过在每一帧让外星人移动很小的像素数，
外星人就会在屏幕上从左向右滑过。一旦外星人左侧的坐标大于窗口的宽度，就让外星人回到左侧
重新向右滑动。




处理鼠标单击事件

接下来，我们让游戏在单击鼠标的时候，做点不一样的东西。为了实现这个目标我们需要定义
一个 on_mouse_down() 函数。在文件下方添加以下代码:

	1
2
3
4
5

	def on_mouse_down(pos):
    if alien.collidepoint(pos):
        print("Eek!")
    else:
        print("You missed me!")







运行游戏，并尝试多次单击外星人角色。

Pygame Zero可以非常聪明的处理你对于函数的调用。如果你定义的函数没有 pos 参数，Pygame
在调用函数的时候就不会传递位置参数。on_mouse_down 方法还有一个 button 按钮参数，
代表单击的鼠标的那个键。因此我们也可以这样定义 on_mouse_down 函数:

def on_mouse_down():
    print("You clicked!")





或者:

def on_mouse_down(pos, button):
    if button == mouse.LEFT and alien.collidepoint(pos):
        print("Eek!")








声音和图像

接下来我们让外星人表现受伤的造型，保存一下文件:


	alien_hurt.png -保存图片 alien_hurt.png
到 images 目录.


	eep.wav - 新建一个叫做 sounds 目录，然后保存 eep.wav 到声音目录。




这时候项目如下图所示:

.
├── images/
│   └── alien.png
│   └── alien_hurt.png
├── sounds/
│   └── eep.wav
└── intro.py





sounds/ 是Pygame Zero查找声音文件的默认标准目录。
现在让我们用新的图片和声音资源改写  on_mouse_down 函数:

def on_mouse_down(pos):
    if alien.collidepoint(pos):
        sounds.eep.play()
        alien.image = 'alien_hurt'





当你单击外星人的时候，你会听到一段声音，精灵也会切换到不开心的外星人。

但是这个游戏还有一个bug，那就是被单击后外星人不会回到开心的造型，但是每次单击的
时候，声音会播放。接下来让我们改掉这个bug。




时钟函数

如果出了游戏编程之外你对python非常熟悉，你就会知道用  time.sleep() 来插入延时。
你可以像下面这样写代码:

	1
2
3
4
5
6

	def on_mouse_down(pos):
    if alien.collidepoint(pos):
        sounds.eep.play()
        alien.image = 'alien_hurt'
        time.sleep(1)
        alien.image = 'alien'







但是不行的是，在游戏中这样写是不合适的。 time.sleep() 阻塞了所有的活动。我们希望
游戏能够继续运行和播放动画。实际上我们需要从  on_mouse_down 返回，然后让游戏在切换
外星人的造型之后还能够继续运行，让  draw() 和  update() 继续跑。

这可难不倒Pygame Zero，因为我们有一个内置的 Clock ，可以让函数延时执行。

首先，让我们重构也就是从新写代码。我们定一个设置外星人手上和返回普通造型的函数:

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12

	def on_mouse_down(pos):
    if alien.collidepoint(pos):
        set_alien_hurt()


def set_alien_hurt():
    alien.image = 'alien_hurt'
    sounds.eep.play()


def set_alien_normal():
    alien.image = 'alien'







运行代码跟之前没啥区别  set_alien_normal()  并没有被调用。但是我们可以用时钟类
修改 set_alien_hurt() 方法，这样  set_alien_normal()  就可以延迟一段时间被调用了:

def set_alien_hurt():
    alien.image = 'alien_hurt'
    sounds.eep.play()
    clock.schedule_unique(set_alien_normal, 1.0)






	clock.schedule_unique()  可以让  set_alien_normal() 方法在

	1.0 秒后被调用. schedule_unique() 同时防止同一函数在快速单击的时候被多次安排调用.





尝试下，你会发现外星人alien在1s后恢复正常形态。尝试快速单击外星人，验证外星人只有在最后
单击的1s之后才会恢复。




总结

我们已经学习如何绘制精灵，播放声音，处理输入时间，以及使用内置
的时钟类。

也许你继续完善游戏，可以记录游戏的得分，或者让外星人alien移动的更加诡异。

有许多特性让Pygame Zero易于使用。访问  内置对象  学习如何使用其他API。
网易少儿编程教研组提供翻译。欢迎访问 网易卡搭 [https://kada.163.com]  以及 网易极客战记 [https://codecombat.163.com]







          

      

      

    

  

    
      
          
            
  
从Scratch到Pygame Zero

这份教程将会比较用Scratch和Pygame Zero编写的Flappy Bird游戏。Scratch和Pygame Zero
的相似度是非常高的

提示: Pygame Zero版本的Flappy Bird [https://github.com/lordmauve/pgzero/blob/master/examples/flappybird/flappybird.py] 包含在了Pygame Zero的代码库中.

你也可以从代码库中下载`Scratch` 版本 Scratch version [https://github.com/lordmauve/pgzero/raw/master/examples/flappybird/Flappy%20Bird.sb] 的Flappy Bird游戏.

Pygame Zero版本的游戏包含了积分逻辑，但是为了更清晰对比二者实现，所以在这份教程里忽略了积分。

下面的Python脚本为讲解的更清晰重写了。


舞台

在Scratch舞台上的内容弄是这样的：

[image: _images/flappybird-stage.png]
除了舞台背景之外，还有三个对象，小鸟，上方管道和下方管道

对应的pygame Zero代码则是把这三个角色都设置为 Actors (中文是演员？角色？差不多意思吧):

bird = Actor('bird1', (75, 200))
pipe_top = Actor('top', anchor=('left', 'bottom'))
pipe_bottom = Actor('bottom', anchor=('left', 'top'))





在Pygame Zero中我们必须确保我们绘制了这3个对象，原则上这使得绘制场景有更大的可伸缩性
和自由度:

def draw():
    screen.blit('background', (0, 0))
    pipe_top.draw()
    pipe_bottom.draw()
    bird.draw()








管道移动

管道的移动速度是恒定不变的，与小鸟没有关系。当管道会不停的从屏幕的左边移动到右边，并且
在数值方向的位置是随机变化的。

在Scratch中我们可以通过给顶部和底部的管道添加两个脚本来实现管道的移动。

[image: _images/flappybird-top-start.png]
[image: _images/flappybird-bottom-start.png]
我们来概括的讲下这些脚本的作用：


	当管道在屏幕左边即将出现的时候,条件 x position < -240 成立,并且会导致管道位置重置


	变量 pipe_height 用来改变管道在数值方向的位置.上下管道之间的间隔应该是不变的,所以
不能让两个管道的位置都是随机的,所以我们只在一个脚本设置了让pipe_height随机的逻辑.


	脚本 set y position to pipe height +/- 230 让顶部的管道在 pipe_height 上方
底部的管道在 pipe_height 下方.




在Pygame Zero中代码就简单多了.我们可以定义一个函数不停的更新两个管道.当然我把更新管道
的过程分成了两部分,这样管道重置的过程就更加清晰了:

import random

WIDTH = 400
HEIGHT = 708
GAP = 130
SPEED = 3

def reset_pipes():
    pipe_gap_y = random.randint(200, HEIGHT - 200)
    pipe_top.pos = (WIDTH, pipe_gap_y - GAP // 2)
    pipe_bottom.pos = (WIDTH, pipe_gap_y + GAP // 2)

def update_pipes():
    pipe_top.left -= SPEED
    pipe_bottom.left -= SPEED
    if pipe_top.right < 0:
        reset_pipes()





与Scratch不同的是,我可以把需要重用的值定义为”常量”, 用大写字幕表示. 当我需要调整游戏
的时候,我只需要修改一次值就好了.比如在上面的例子中,当我需要加大间隔或者减小间隔的时候
我只需要简单的修改 GAP 的值就好了.

与Scratch代码最大的不同在于, Python代码中没有 forever 循环. 这是Scratch和大多数
文本编程语言的区别: 你必须通过每次更新一小步动画的方式来更新游戏并且返回. 返回让pygame
Zero有机会处理处理输入或者重新绘制屏幕.不断的循环就会形成游戏了,所以每一个循环必须很快
完成.

当你需要更新游戏一点点内容的时候,Pygame Zero会调用 update() 函数,然后我们需要调
用 update_walls

def update():
   update_walls()








小鸟

上面介绍的如何把Scratch逻辑转换为Python代码的模式同样适用于小脚的逻辑.让我们先来看
一下小鸟的代码.

更新小鸟相关的代码被整合到了 update_bird 方法. 首先这段代码包含了让小鸟飞翔的逻辑:

GRAVITY = 0.3

# 初始化小鸟的状态
bird.dead = False
bird.vy = 0

def update_bird():
    uy = bird.vy
    bird.vy += GRAVITY
    bird.y += bird.vy
    bird.x = 75





这是一个很简单的重力公式:


	GRAVITY 指的的是 重力加速度 常数


	acceleration 用来改变 速度


	速度用来改变小鸟的 位置




我们需要建立一个 bird.vy 变量, 表示小鸟在 y 方向的速度.这是我们新定义的一个
变量,不是Pygame Zero提供给我们的


	重力是向下的加速度常量: GRAVITY 大于0


	加速度用来改变速度: 把 GRAVITY 加到 bird.vy 也就是小鸟竖直方向的速速


	速度概念位置: 把 bird.vy 加到 bird.y 上




注意!小鸟水平方向的位置是始终不变的,整个游戏中小鸟的 x 坐标始终是 75. 我们通过
让管道移动来模拟小鸟的运动.看起来就像是我们我们又一个跟着小鸟移动的镜头.因此我们在
游戏中并不需要 vx 变量.

The next section makes the bird flap its wings::
然后我们让小鸟可以拍打自己的翅膀:

if not bird.dead:
    if bird.vy < -3:
        bird.image = 'bird2'
    else:
        bird.image = 'bird1'





检查小鸟是否向上或者向下移动. 如果小鸟快速的向上移动我们展示 bird2 图像,反之展示
bird1 图像. -3是通过不断试错得出的经验值,这样游戏看起来会更加真实.

接下来我们要检测小鸟有没有撞墙:

if bird.colliderect(pipe_top) or bird.colliderect(pipe_bottom):
    bird.dead = True
    bird.image = 'birddead'





如果撞墙了把变量 bird.dead 值设置为 True .这是一个 布尔值 表示非假即真.
我们可以方便的用布尔变量来检测小鸟是否还活着,如果小鸟挂了,我们就不需要处理玩家的输入了.

最后我们检测一下小鸟有没有触地或者触顶, 如果是的话重置小鸟的状态和属性:

if not 0 < bird.y < 720:
    bird.y = 200
    bird.dead = False
    bird.vy = 0
    reset_pipes()





重置小鸟的时候为什么要调用 reset_pipes() 呢? 是因为我把我管道的代码定义成一个
单独的函数,我可以在我需要重置游戏中的墙的时候调用这个函数.这样小鸟回到初始位置的是
玩家有反应的时间,这样才是一个好的游戏.

Again, this needs to be called every frame, so we add it to update()::
再次重申,以上过程每一帧都要调用,因此我们把这些操作放到 update_date() 函数:

def update():
   update_walls()
   update_bird()





最后我们在游戏逻辑里必须响应玩家控制.当我们单击键盘的时候,小鸟向上飞. 当你按了键盘
上的某一个键,Pygame Zero会调用 on_key_down 函数:

FLAP_VELOCITY = -6.5

def on_key_down():
    if not bird.dead:
        bird.vy = FLAP_VELOCITY





在这里,如果小鸟没挂的话,我们设置小鸟的 vy 纵向速度为一个复制:在Pygame Zero里
这意味着小鸟向上飞.

无论是Scratch还是Python代码,你都能够找到许多并行的代码:

[image: _images/flappybird-bird-start.png]
[image: _images/flappybird-bird-space.png]
Scratch和Pygame Zero最大的不同在于:


	在Pygame Zero中你不能一直循环 - 只更新每一帧并且返回


	坐标系不同.Pygame Zero,屏幕的左上角是原点 x = 0, y = 0, x 跟Scratch一样是
从左向右的,但是 y 轴指向屏幕下方! 这也是 GRAVITY 是正数而 FLAP_VELOCITY
是负数 了.


	bird.dead 是一个布尔值, 所以我们写 if not bird.dead 而不是像Scratch一样
写 dead = 0.







总结

Many of the concepts available in Scratch can be translated directly into
Pygame Zero.
许多Scratch种的概念可以直接迁移到Pygame Zero中.

下面是一些对比:







	In Scratch

	In Pygame Zero





	change y by 1 (up)

	bird.y -= 1



	change y by -1 (down)

	bird.y += 1



	set costume to <name>

	bird.image = 'name'



	if dead = 0

	if not bird.dead:



	set dead to 0

	bird.dead = False



	if touching Top?

	if bird.colliderect(pipe_top)



	When Flag clicked…
forever

	Put code into the update() function.



	When [any] key pressed

	def on_key_down():



	pick random a to b

	import random to load the random
module, then random.randint(a, b)



	(0, 0) 是屏幕中心

	(0, 0) 是屏幕的左上角






在有些情况下, Python中的代码更简单,因为Python的代码可以写成更易于阅读的方式.

Pygame Zero中的角色使得我们更加方便的使用坐标系.我们使用 anchor 中心点位置来决定
管道的位置, 我们通过检测管道的 pipe_top.right < 0 而不是 if x position < -240
来判断关掉是否离开屏幕.







          

      

      

    

  

    
      
          
            
  
通过Pygame Zero学习编程

万丈高楼平地起.本教程面向任何零编程经验人员.接下来我们会做一个简单但非常有趣的游戏.

我假设你安装了Pygame Zero, 并且晓得如何使用文本编辑器.


新建一个空白文件

首先,通过你的编辑器新建一个名为 “fishfrenzy.py” 的空白文件并把 “fishfrenzy.py”
保存到新的目录.

通过运行下面的命令确认空白文件运行并且创建了空白窗口:

cd the_directory_you_created
pgzrun fishfrenzy.py





如何运行取决于你的编辑器,shell或者你加载的其他插件.

如果运行失败,有可能是因为你的文件路径错了, Python或者Pygame Zero没有正确安装,以及各种
千奇百怪的原因.从某种意义上讲,第一步是最难迈出的,但是这已经超过了这篇教程的范围,取决于
很多不同配置,比如你的操作系统, 你python的版本,你Pygame的版本等等.

如果你的代码运行那你的运气可真不错!如果你看到一个空白的 “Pygame Zero Game” 创客,我们就
就可以进行下一步了.




真的是运气吗?

你可以在下面的聊天室获得帮助,或者添加微信ilangxm, 备注pygame zero我会拉你入群

http://webchat.freenode.net?randomnick=1&channels=%23%23learnpython&uio=d4




函数

让我们正式开始吧.

对大部分大部分编程语言来,编程就是定义一系列计算机可以执行的步骤,就像是 菜谱. 在烹饪
里,你可能有下列菜谱:


蛋糕菜谱


	碗里家店面


	碗里加点糖


	碗里加点奶油


	碗里加一个鸡蛋


	快速搅拌


	把碗里的东东导入蛋糕模子


	烘烤







… 等等,当然按照这个菜谱大概是做不出蛋糕的,因为我不是厨子啊

程序设计人员中的游戏就是如何把这些看做一个程序,并且在一个能够理解你定义的任意指令的
虚拟计算机中运行.这叫做 伪代码 因为看起来像代码,但实际上不能运行.如果我们把菜谱
翻译成Python程序,就会像这样:

def cake_recipe():
    bowl.add(flour)
    bowl.add(sugar)
    bowl.add(butter)
    bowl.add(egg)
    whisk(bowl)
    cake_tin.add(bowl.get_contents())
    bake(cake_tin)





伪代码和Python代码很相似.虽然我们用一些特殊的方式拼写单词,但总体上Python和伪代码的每一
行都是等价的 - 都是一个 “动作” 或者说 “行为” .

第一行中的 def 定义了一个叫做 cake_recipe 的菜谱, 其他代码是菜谱的步骤.都用
parentheses,表示他们只想计算机可能知道的其他菜谱.

让我们用Pygame Zero写一个真正的食谱. 在你的编辑器里,让我们写一个 draw 食谱.Pygame
可以正确的调用名为 draw 的函数:

def draw():
    screen.clear()

    screen.draw.circle((400, 300), 30, (255, 255, 255))





用一下命令运行:

pgzrun fishfrenzy.py





你的代码运行了吗? 看到一个圆圈没?我的电脑看上去是:

[image: _images/circle.png]
如果Pygame Zero没有创建窗口,或者出现了一个窗口然后闪退, 看下出现的错误提示:


	SyntaxError - 语法错误,意味着你可能漏掉了一个括号,或者缩进跟我的代码有区别.注意
函数的每一行必须对齐, 但是必须比顶部的 def 缩进 多一些


	AttributeError or NameError - 属性或者名称错误, 你可能有拼写错误.


	TypeError - 类型错误,是不是有的括号位置错了?




如果窗口出现了,但是窗口啥都不显示,检查下 “draw” 是不是拼错了? 或者数字有没有写错?

如果代码一开始就不能运行,仔细检查下你的代码,多尝试几次代码就能正常运行了.

我们定义了一个包含两个步骤的食谱:


	清空屏幕,让屏幕显示黑色


	在屏幕上画个圈圈:



	(400, 300) 是圆心坐标, 用距离屏幕左上角的坐标数表示.


	半径是 30 像素


	圆的轮廓是白色的,用仨数表示, 分别表示红绿蓝
的值 (255, 255, 255). 白色是红,绿和蓝的混合色. 255 是颜色的最大值.











你可以 尝试改变这三个值,运行程序并查看效果.




进阶:本地和全局变量

建设我们写了如下代码:

RED = 150, 0, 0
GREEN = 0, 128, 0

bg = RED

def draw():
    screen.fill(bg)

def on_mouse_down():
    bg = GREEN

def on_mouse_up():
    bg = RED





有的语言中,这样写没有问题的: 当单击屏幕的时候屏幕是绿色,松开鼠标按钮,屏幕变成红色.

但是在Python中是不行的.如果你试着运行这段代码,你就会发现屏幕不会变成绿色.为啥捏?

当你在函数内部像第10行一样用 == 进行赋值操作的时候, 你就新建了一个仅仅在函数内部
存在的bg变量. 我们想修改的 bg 是全局变量, 这实际上是一个非常明智的做法,你不想…

解决办法是在 on_mouse_down 和 on_mouse_up 函数中明确的表示我们是想修改全局
变量,而不是新建一个本地变量. 我们用 global 声明来完成这个目标. 正确的Pygame Zero
代码如下:

RED = 150, 0, 0
GREEN = 0, 128, 0

bg = RED

def draw():
    screen.fill(bg)

def on_mouse_down():
    global bg
    bg = GREEN

def on_mouse_up():
    global bg
    bg = RED





网易少儿编程郎郎老师翻译, 微信 ilangxm







          

      

      

    

  

    
      
          
            
  
内置对象

Pygame Zero provides useful built-in objects to help you make games easily.


屏幕




The screen object represents your game screen.

It is a thin wrapper around a Pygame surface that allows you to easily
draw images to the screen (“blit” them).


	
class Screen

	
	
surface

	The raw Pygame surface [https://www.pygame.org/docs/ref/surface.html] that represents the screen buffer. You can
use this for advanced graphics operations.






	
clear()

	Reset the screen to black.






	
fill((red, green, blue))

	Fill the screen with a solid color.






	
blit(image, (left, top))

	Draw the image to the screen at the given position.

blit() accepts either a Surface or a string as its image
parameter. If image is a str then the named image will be
loaded from the images/ directory.






	
draw.line(start, end, (r, g, b))

	Draw a line from start to end.






	
draw.circle(pos, radius, (r, g, b))

	Draw the outline of a circle.






	
draw.filled_circle(pos, radius, (r, g, b))

	Draw a filled circle.






	
draw.rect(rect, (r, g, b))

	Draw the outline of a rectangle.

Takes a Rect.






	
draw.filled_rect(rect, (r, g, b))

	Draw a filled rectangle.






	
draw.text(text, [pos, ]**kwargs)

	Draw text.

There’s an extremely rich API for positioning and formatting text; see
文字格式 for full details.






	
draw.textbox(text, rect, **kwargs)

	Draw text, sized to fill the given 矩形.

There’s an extremely rich API for formatting text; see
文字格式 for full details.












矩形

The Pygame Rect [https://www.pygame.org/docs/ref/rect.html] class is available as a built in. This can be used in a
variety of ways, from detecting clicks within a region to drawing a box onto
the screen:

For example, you can draw a box with:

RED = 200, 0, 0
BOX = Rect((20, 20), (100, 100))

def draw():
    screen.draw.rect(BOX, RED)








资源加载

The images and sounds objects can be used to load images and sounds
from files stored in the images and sounds subdirectories respectively.
Pygame Zero will handle loading of these resources on demand and will cache
them to avoid reloading them.

You generally need to ensure that your images are named with lowercase letters,
numbers and underscores only. They also have to start with a letter.

File names like these will work well with the resource loader:

alien.png
alien_hurt.png
alien_run_7.png





These will not work:

3.png
3degrees.png
my-cat.png
sam's dog.png






图形

Pygame Zero can load images in .png, .gif, and .jpg formats. PNG is
recommended: it will allow high quality images with transparency.

We need to ensure an images directory is set up. If your project contains the
following files:

space_game.py
images/alien.png





Then space_game.py could draw the ‘alien’ sprite to the screen with this
code:

def draw():
    screen.clear()
    screen.blit('alien', (10, 10))





The name passed to blit() is the name of the image file within the images
directory, without the file extension.

Or using the 角色 API,

alien = Actor('alien')

def draw():
    alien.draw()





There are some restrictions on the file names in both cases: they may only
contain lowercase latin letters, numbers and underscores. This is to prevent
compatibility problems when your game is played on a different operating system
that has different case sensitivity.




图形表面

You can also load images from the images directory using the images
object. This allows you to work with the image data itself, query its
dimensions and so on:

forest = []
for i in range(5):
    forest.append(
        Actor('tree', topleft=(images.tree.width * i, 0))
    )





Each loaded image is a Pygame Surface. You will typically use
screen.blit(...) to draw this to the screen. It also provides handy methods
to query the size of the image in pixels:


	
class Surface

	
	
get_width()

	Returns the width of the image in pixels.






	
get_height()

	Returns the height of the image in pixels.






	
get_size()

	Returns a tuple (width, height) indicating the size in pixels of the
surface.






	
get_rect()

	Get a Rect that is pre-populated with the bounds of the image
if the image was located at the origin.

Effectively this is equivalent to:

Rect((0, 0), image.get_size())
















声音

Pygame Zero can load sounds in .wav and .ogg formats. WAV is great for
small sound effects, while OGG is a compressed format that is more suited to
music. You can find free .ogg and .wav files online that can be used in your
game.

We need to ensure a sounds directory is set up. If your project contains the
following files:

drum_kit.py
sounds/drum.wav





Then drum_kit.py could play the drum sound whenever the mouse is clicked
with this code:

def on_mouse_down():
    sounds.drum.play()





Each loaded sound is a Pygame Sound, and has various methods to play and
stop the sound as well as query its length in seconds:


	
class Sound

	
	
play()

	Play the sound.






	
play(loops)

	Play the sound, but loop it a number of times.


	参数

	loops – The number of times to loop. If you pass -1 as the
number of times to loop, the sound will loop forever (or
until you call Sound.stop()










	
stop()

	Stop playing the sound.






	
get_length()

	Get the duration of the sound in seconds.









You should avoid using the sounds object to play longer pieces of music.
Because the sounds sytem will fully load the music into memory before playing
it, this can use a lot of memory, as well as introducing a delay while the
music is loaded.






音乐


1.1 新版功能.




警告

The music API is experimental and may be subject to cross-platform
portability issues.

In particular:


	MP3 may not be available on some Linux distributions.


	Some OGG Vorbis files seem to hang Pygame with 100% CPU.




In the case of the latter issue, the problem may be fixed by re-encoding
(possibly with a different encoder).



A built-in object called music provides access to play music from within
a music/ directory (alongside your images/ and sounds/ directories,
if you have them). The music system will load the track a little bit at a time
while the music plays, avoiding the problems with using sounds to play
longer tracks.

Another difference to the sounds system is that only one music track can be
playing at a time. If you play a different track, the previously playing track
will be stopped.


	
music.play(name)

	Play a music track from the given file. The track will loop indefinitely.

This replaces the currently playing track and cancels any tracks previously
queued with queue().

You do not need to include the extension in the track name; for example, to
play the file handel.mp3 on a loop:

music.play('handel')










	
music.play_once(name)

	Similar to play(), but the music will stop after playing through once.






	
music.queue(name)

	Similar to play_once(), but instead of stopping the current music, the
track will be queued to play after the current track finishes (or after
any other previously queued tracks).






	
music.stop()

	Stop the music.






	
music.pause()

	Pause the music temporarily. It can be resumed by calling
unpause().






	
music.unpause()

	Unpause the music.






	
music.is_playing()

	Returns True if the music is playing (and is not paused), False otherwise.






	
music.fadeout(duration)

	Fade out and eventually stop the current music playback.


	参数

	duration – The duration in seconds over which the sound will be faded
out. For example, to fade out over half a second, call
music.fadeout(0.5).










	
music.set_volume(volume)

	Set the volume of the music system.

This takes a number between 0 (meaning silent) and 1 (meaning full volume).






	
music.get_volume()

	Get the current volume of the music system.





If you have started a music track playing using music.play_once(), you
can use the on_music_end() hook to do something when the
music ends - for example, to pick another track at random.




时钟

Often when writing a game, you will want to schedule some game event to occur
at a later time. For example, we may want a big boss alien to appear after 60
seconds. Or perhaps a power-up will appear every 20 seconds.

More subtle are the situations when you want to delay some action for a shorter
period. For example you might have a laser weapon that takes 1 second to charge
up.

We can use the clock object to schedule a function to happen in the
future.

Let’s start by defining a function fire_laser that we want to run in the
future:

def fire_laser():
    lasers.append(player.pos)





Then when the fire button is pressed, we will ask the clock to call it for
us after exactly 1 second:

def on_mouse_down():
    clock.schedule(fire_laser, 1.0)





Note that fire_laser is the function itself; without parentheses, it is
not being called here! The clock will call it for us.

(It is a good habit to write out times in seconds with a decimal point, like
1.0. This makes it more obvious when you are reading it back, that you are
referring to a time value and not a count of things.)

clock provides the following useful methods:


	
class Clock

	
	
schedule(callback, delay)

	Schedule callback to be called after the given delay.

Repeated calls will schedule the callback repeatedly.


	参数

	
	callback – A callable that takes no arguments.


	delay – The delay, in seconds, before the function should be
called.













	
schedule_unique(callback, delay)

	Schedule callback to be called once after the given delay.

If callback was already scheduled, cancel and reschedule it. This
applies also if it was scheduled multiple times: after calling
schedule_unique, it will be scheduled exactly once.


	参数

	
	callback – A callable that takes no arguments.


	delay – The delay, in seconds, before the function should be
called.













	
schedule_interval(callback, interval)

	Schedule callback to be called repeatedly.


	参数

	
	callback – A callable that takes no arguments.


	interval – The interval in seconds between calls to callback.













	
unschedule(callback)

	Unschedule callback if it has been previously scheduled (either because
it has been scheduled with schedule() and has not yet been called,
or because it has been scheduled to repeat with
schedule_interval().









Note that the Pygame Zero clock only holds weak references to each callback
you give it. It will not fire scheduled events if the objects and methods are
not referenced elsewhere. This can help prevent the clock keeping objects
alive and continuing to fire unexpectedly after they are otherwise dead.

The downside to the weak references is that you won’t be able to schedule
lambdas or any other object that has been created purely to be scheduled. You
will have to keep a reference to the object.




角色

Once you have many images moving around in a game it can be convenient to have
something that holds in one place the image and where it is on screen. We’ll
call each moving image on screen an Actor. You can create an actor by supplying
at least an image name (from the images folder above). To draw the alien talked
about above:

alien = Actor('alien', (50, 50))

def draw():
    screen.clear()
    alien.draw()





You can move the actor around by setting its pos attribute in an update:

def update():
    if keyboard.left:
        alien.x -= 1
    elif keyboard.right:
        alien.x += 1





And you may change the image used to draw the actor by setting its image
attribute to some new image name:

alien.image = 'alien_hurt'





Actors have all the same attributes and methods as Rect,
including methods like .colliderect() [https://www.pygame.org/docs/ref/rect.html#pygame.Rect.colliderect] which can be used to test whether
two actors have collided.


角色定位

If you assign a new value to one of the position attributes then the actor will
be moved. For example:

alien.right = WIDTH





will position the alien so its right-hand side is set to WIDTH.

Similarly, you can also set the initial position of the actor in the
constructor, by passing one of these as a keyword argument: pos,
topleft, topright, bottomleft, bottomright, midtop,
midleft, midright, midbottom or center:

[image: _images/anchor_points.png]
This can be done during creation or by assigning a pair of x, y co-ordinates.
For example:

WIDTH = 200
HEIGHT = 200

alien = Actor('alien', center=(100,100))

def draw():
    screen.clear()
    alien.draw()





[image: _images/alien_center.png]
Changing center=(100, 100) to midbottom=(100, 200) gives you:

[image: _images/alien_midbottom.png]
If you don’t specify an initial position, the actor will initially be
positioned in the top-left corner (equivalent to topleft=(0, 0)).




定位中心点

Actors have an “anchor position”, which is a convenient way to position the
actor in the scene. By default, the anchor position is the center, so the
.pos attribute refers to the center of the actor (and so do the x and
y coordinates). It’s common to want to set the anchor point to another
part of the sprite (perhaps the feet - so that you can easily set the Actor to
be “standing on” something):

alien = Actor('alien', anchor=('center', 'bottom'))
spaceship = Actor('spaceship', anchor=(10, 50))





anchor is specified as a tuple (xanchor, yanchor), where the values can
be floats or the strings left, center/middle, right, top or
bottom as appropriate.




旋转

The .angle attribute of an Actor controls the rotation of the sprite, in
degrees, anticlockwise (counterclockwise).

The centre of rotation is the Actor’s anchor point.

Note that this will change the width and height of the Actor.

For example, to make an asteroid sprite spinning slowly anticlockwise in
space:

asteroid = Actor('asteroid', center=(300, 300))

def update():
    asteroid.angle += 1





To have it spin clockwise, we’d change update() to:

def update():
    asteroid.angle -= 1





As a different example, we could make an actor ship always face the mouse
pointer. Because angle_to() returns 0 for “right”, the sprite we
use for “ship” should face right:

ship = Actor('ship')

def on_mouse_move(pos):
    ship.angle = ship.angle_to(pos)





[image: Diagram showing how to set up sprites for rotation with angle_to()]Remember that angles loop round, so 0 degrees == 360 degrees == 720 degrees.
Likewise -180 degrees == 180 degrees.




距离 和 到…的角度

Actors have convenient methods for calculating their distance or angle to other
Actors or (x, y) coordinate pairs.


	
Actor.distance_to(target)

	Return the distance from this actor’s position to target, in pixels.






	
Actor.angle_to(target)

	Return the angle from this actor’s position to target, in degrees.

This will return a number between -180 and 180 degrees. Right is 0 degrees
and the angles increase going anticlockwise.

Therefore:


	Left is 180 degrees.


	Up is 90 degrees.


	Down is -90 degrees.













按键处理

You probably noticed that we used the keyboard in the above code.
If you’d like to know what keys are pressed on the keyboard, you can query the
attributes of the keyboard builtin. If, say, the left arrow is held down,
then keyboard.left will be True, otherwise it will be False.

There are attributes for every key; some examples:

keyboard.a  # The 'A' key
keyboard.left  # The left arrow key
keyboard.rshift  # The right shift key
keyboard.kp0  # The '0' key on the keypad
keyboard.k_0  # The main '0' key





The full set of key constants is given in the Buttons and Keys
documentation, but the attributes are lowercase, because these are variables
not constants.


1.1 版后已移除: Uppercase and prefixed attribute names (eg. keyboard.LEFT or
keyboard.K_a) are now deprecated; use lowercase attribute names
instead.




1.1 新版功能: You can now also query the state of the keys using the keyboard constants
themselves:

keyboard[keys.A]  # True if the 'A' key is pressed
keyboard[keys.SPACE]  # True if the space bar is pressed










动画

You can animate most things in pygame using the builtin animate(). For
example, to move an Actor from its current position on the
screen to the position (100, 100):

animate(alien, pos=(100, 100))






	
animate(object, tween='linear', duration=1, on_finished=None, **targets)

	Animate the attributes on object from their current value to that
specified in the targets keywords.


	参数

	
	tween – The type of tweening to use.


	duration – The duration of the animation, in seconds.


	on_finished – Function called when the animation finishes.


	targets – The target values for the attributes to animate.












The tween argument can be one of the following:







	‘linear’

	Animate at a constant speed from start to finish



	‘accelerate’

	Start slower and accelerate to finish



	‘decelerate’

	Start fast and decelerate to finish



	‘accel_decel’

	Accelerate to mid point and decelerate to finish



	‘end_elastic’

	Give a little wobble at the end



	‘start_elastic’

	Have a little wobble at the start



	‘both_elastic’

	Have a wobble at both ends



	‘bounce_end’

	Accelerate to the finish and bounce there



	‘bounce_start’

	Bounce at the start



	‘bounce_start_end’

	Bounce at both ends






The animate() function returns an Animation instance:


	
class Animation

	
	
stop(complete=False)

	Stop the animation, optionally completing the transition to the final
property values.


	参数

	complete – Set the animated attribute to the target value.










	
running

	This will be True if the animation is running. It will be False
when the duration has run or the stop() method was called before
then.






	
on_finished

	You may set this attribute to a function which will be called
when the animation duration runs out. The on_finished argument
to animate() also sets this attribute. It is not called when
stop() is called. This function takes no arguments.












音调生成器

Pygame Zero can play tones using a built-in synthesizer.


	
tone.play(pitch, duration)

	Play a note at the given pitch for the given duration.

Duration is in seconds.

The pitch can be specified as a number in which case it is the frequency
of the note in hertz.

Alternatively, the pitch can be specified as a string representing a note
name and octave. For example:


	'E4' would be E in octave 4.


	'A#5' would be A-sharp in octave 5.


	'Bb3' would be B-flat in octave 3.








Creating notes, particularly long notes, takes time - up to several
milliseconds. You can create your notes ahead of time so that this doesn’t slow
your game down while it is running:


	
tone.create(pitch, duration)

	Create and return a Sound object.

The arguments are as for play(), above.





This could be used in a Pygame Zero program like this:

beep = tone.create('A3', 0.5)

def on_mouse_down():
    beep.play()











          

      

      

    

  

    
      
          
            
  
文字格式

The :ref: screen’s 的 draw.text() 方法可以指定文本的位置和格式。可以指定四个角
或者中心点的坐标以及各个边中点的坐标，以及单独指定中心点以及各个角。还可以设置文本的
颜色、字体、字体大小，不过字体文件要保存在当前 python 文件所在目录的 fonts 目录中，
才可以正常的设置字体。示例如下

screen.draw.text("Text color", (50, 30), color="orange")
screen.draw.text("Font name and size", (20, 100), fontname="Boogaloo", fontsize=60)
screen.draw.text("Positioned text", topright=(840, 20))
screen.draw.text("Allow me to demonstrate wrapped text.", (90, 210), width=180, lineheight=1.5)
screen.draw.text("Outlined text", (400, 70), owidth=1.5, ocolor=(255,255,0), color=(0,0,0))
screen.draw.text("Drop shadow", (640, 110), shadow=(2,2), scolor="#202020")
screen.draw.text("Color gradient", (540, 170), color="red", gcolor="purple")
screen.draw.text("Transparency", (700, 240), alpha=0.1)
screen.draw.text("Vertical text", midleft=(40, 440), angle=90)
screen.draw.text("All together now:\nCombining the above options",
    midbottom=(427,460), width=360, fontname="Boogaloo", fontsize=48,
    color="#AAFF00", gcolor="#66AA00", owidth=1.5, ocolor="black", alpha=0.8)





screen.draw.text 最简单的用法只需要提供需要显示的文本以及文本的坐标，不过文本
坐标的方式除了指定左上角的坐标，还有很多其他的方式。除了通过第二个参数指定文本的位置，
还可以通过关键字参数设置文本的位置，后面会详细介绍。:

screen.draw.text("hello world", (20, 100))





screen.draw.text 有很多可选的位置参数，下面详细介绍。


设置字体和字号

pgzero 从你运行的 python 文件所在目录的 fonts 目录加载字体，跟使用图片和声音的
方式类似。字体必须是 .ttf 格式。比如:

screen.draw.text("hello world", (100, 100), fontname="Viga", fontsize=32)





关键字参数:


	fontname: 显示文本所用字体的名称。默认用系统字体。


	fontsize: 字体大小，默认值是 24.


	antialias: 是否用抗锯齿模式显示文本，默认值 True.







颜色和背景色

screen.draw.text("hello world", (100, 100), color=(200, 200, 200), background="gray")





关键字参数:


	color: 文本的颜色，默认值是 white.


	background: 文本的底色，默认是 None 也就是没有底色.




color (以及 background, ocolor, scolor, 和
gcolor) 可以是类似于 (255,127,0) 的 (r, g, b) 序列（元组）。也可以
用颜色的名字比如 "red"，亦支持形如 "#FF7F00"` 的 HTML 格式的16进制颜色
字符串，或者形如 ``"0xFF7F00" 表示十六进制颜色的字符串。


	如果 background 参数值设置为 None 那么，文字的底色就是透明的，但是用

	screen.draw.text 设置文字底色的效率统称不如用 pygame.font.Font.render
方法。所以如非必要，请勿设置文字的底色。





除了有轮廓和投影的不可见文本外，文字颜色不能指定透明度。 alpha 参数的介绍
中有更多关于透明色的介绍。




位置

screen.draw.text("hello world", centery=50, right=300)
screen.draw.text("hello world", midtop=(400, 0))





关键字参数:

top left bottom right
topleft bottomleft topright bottomright
midtop midleft midbottom midright
center centerx centery





位置相关的关键字参数的用法与 pygame.Rect 类似，你可以用两个参数分别设置
文字（其实是文字的包围矩形）的位置，也可用用一个元组同时指定两个位置。
译者：这里提供的方法很多，还是需要多练习下，才能够灵活的组合使用不同的关键字
参数指定文字的位置。

如果用了多种方法重复设置了文字的位置，多余的关键字参数一定会被忽律，但是没有
很明显的优先级。为了限定文本的位置，screen.draw.textbox 小结中将会详细
介绍。




单词换行

screen.draw.text("splitting\nlines", (100, 100))
screen.draw.text("splitting lines", (100, 100), width=60)





关键字参数:


	width: 以像素为单位设置文本绘制的最大宽度，默认是 None，没限制


	widthem: 以基于字体的 em 为单位指定文本的最大绘制宽度，默认是 None.


	lineheight: 行距, 基于字体默认行高.默认值是 1.0，单倍行距。




screen.draw.text 遇到换行符 (\n) 会换行，即便是设置了 width
或者 widthem ，为了确保每行长度小于指定的文本长度也会城市换行。文本长度可能会
超过 width``或者 ``widthem ，因为换行总是在有空格的地方，如果一个一个
单词很长，不能适应以后的长度，这个长单词不会换行。轮廓和投影文本也是如此。
所以，文本的长度可能会超过给定的宽度。

当然你可以用特殊的 Unicode 字符 (\u00A0) 代替空格来组织默认的换行行为。




文本对齐

screen.draw.text("hello\nworld", bottomright=(500, 400), align="left")





关键字参数:


	align: 水平对齐，默认为 None.




align 参数的作用，设置绘制多行文本时行与行之间的对齐方式。align 参数
的有效值是字符串，"left", "center", 或者 "right"，0 到 1 之间的
小数或者是 None 。

如果 align 参数的值是 None ，文本对齐方式由其他参数决定，大部分时候可以
满足你的需求。诸如 (topleft, centerx, etc.), anchor 等参数都可能会
影响对齐方式。建议使用默认对齐方式，如果对齐方式不符合你的预期，就用  align
参数明确的指定对齐方式。




文字外轮廓

screen.draw.text("hello world", (100, 100), owidth=1, ocolor="blue")





外轮廓参数:


	owidth: 轮廓宽度，以轮廓宽度为标准，默认是 None.


	ocolor: 轮廓颜色，默认是 "black".




如果指定了 owidth 参数的值，文本将会有外轮廓。如果 owidth 参数的
值过大，效果看起来可能不会太好。owidth 的单位是经过精心选择的，1.0
是一个典型的比较合适的轮廓宽度只。需要特别注意的是，轮廓宽度的值是字体大小
除以 24 。

如果 color 设置为透明，比如 (e.g.``(0,0,0,0)``)，同时设定了 ocolor
那么文字就是只有轮廓的镂空的文字，这个特性跟 gcolor 不兼容。 gcolor
的有效值跟 color 的有效值相同。




投影

screen.draw.text("hello world", (100, 100), shadow=(1.0,1.0), scolor="blue")





关键字参数:


	shadow: (x,y) 投影水平和竖直方向的便宜. 默认是 None 没有投影.


	scolor: 投影的颜色，默认 "black".




如果指定了 shadow 参数的值，那么文本会有一个投影，值必须是只有2个元素的
序列类型（一般是元组），用来指定投影在水平和竖直方向的偏移，值可以是整数，负数。
比如 shadow=(1.0,1.0) 对应的文本右下角的投影， shadow=(0,-1.2)
是文本上方的投影。

投影的单位也是一个经验值，投影的单位是字体大小除以 18。跟轮廓类似，假设字体
大小是 72，那么投影的单位就是 72/18=4 。投影和轮廓都是一个相对的值，不是
像素值。

如果 color 指定的是透明色，指定了 shadow，那么文本就是中空带投影的
文本。

投影参数  scolor 的有效值跟轮廓颜色值和 color 颜色有效值一样。




渐变色

screen.draw.text("hello world", (100, 100), color="black", gcolor="green")





关键字参数:


	gcolor: 渐变色底端的值，默认是 None.




gpzero 中文本的渐变色是从上到下的线性渐变，顶部是 color 参数指定的颜色，
底部是 gcolor 指定的颜色。渐变色的起始和结束点以及渐变方向是写死的（硬
编码），无法通过参数设置。

依赖  pygame.surfarray ，模块，这个模块用到了 numpy 或者 其他数值库。




颜色透明度

screen.draw.text("hello world", (100, 100), alpha=0.5)





关键字参数:


	alpha: 0 到 1 之间的透明度值. 默认为 1.0.




In order to maximize reuse of cached transparent surfaces, the value of
alpha is rounded.
为最大限度重用缓存的透明度面，alpha 参数进行了四色五入。

依赖  pygame.surfarray ，模块，这个模块用到了 numpy 或者 其他数值库。




锚点定位

screen.draw.text("hello world", (100, 100), anchor=(0.3,0.7))





关键字参数:


	anchor: 指定了宽度和高度锚点系数的元组，长度为二，默认 (0.0, 0.0).




anchor 指定了文本相对于指定位置的锚点，如果没有指定位置相关的关键字
参数，anchor 参数的两个值可以是 0.0 到 1.0 之间的任意值。
默认锚点值 (0,0) ，锚点位于文本的左上角。 (1,1) 意味着锚点在
文本的右下角。

译注：如果用 flash 的使用经历，在 flash 的元件中，需要设置中心点，这个
中心点其实就是锚点。在 flash 中，元件的位置是中心点的位置，旋转、定位
都是通过这个中心点定位的。




旋转

screen.draw.text("hello world", (100, 100), angle=10)





关键字参数:


	angle: counterclockwise rotation angle in degrees. Defaults to
0.




旋转面的定位很棘手。旋转文本时，锚点的位置固定不变，文本围绕锚点旋转。假设一个文本
左上角的坐标是 (100, 100)，旋转 90 °，那么 文本所在的 Surface 绘制在左下角
坐标为 (100, 100) 的位置。

如果觉得不好理解，就把锚点定位在图形的中心。如果把锚点设置在中心，文本中心保持
不这么，无论你怎么旋转。

In order to maximize reuse of cached rotated surfaces, the value of
angle is rounded to the nearest multiple of 3 degrees.
为了最大程度的利用缓存的旋转的面，angle 的值会取最近的3的倍数的值。

译注：旋转操作很浪费资源，所以会缓存旋转的面，重复利用，类似于递归中用
表查询法，提高递归的效率。假设，你不停的旋转文字，那么只需要计算 120
次旋转的结果，之后每次旋转过来后，查询并复用之前的面 surface 就行了
无需重新计算，所以效率会很高。这里属于优化的技巧，pgzero 库的作者有心。




受限制的文本

screen.draw.textbox("hello world", (100, 100, 200, 50))





screen.draw.textbox requires two arguments: the text to be drawn, and a
pygame.Rect or a Rect-like object to stay within. The font size
will be chosen to be as large as possible while staying within the box.
Other than fontsize and positional arguments, you can pass all the
same keyword arguments to screen.draw.textbox as to screen.draw.text.

screen.draw.textbox 需要2个参数：需要绘制的文本以及一个 pygame.Rect
或者 Rect` 对象。在盒子限定的范围内，文字会尽可能的大。除了指定位置和字体大小
的参数不能用，``screen.draw.textbox 方法的参数跟 screen.draw.text 参数
的用法相同。

译注：这里有点自适应的意思。就是画个框，往里面写文字，类似于 ppt 中的文本框
文字越多，字体越小。其实这个方法也可以指定一个最小的字体大小，如果计算字号小于
指定的最小字号，那么文字应该超出这个框。







          

      

      

    

  

    
      
          
            
  
事件钩子

Pygame Zero会自动识别并调用你定义的事件钩子.这种机制把你从自己实现事件循环机制中
拯救出来.


事件循环钩子

典型事件循环钩子如下:

while game_has_not_ended():
    process_input()
    update()
    draw()





Input processing is a bit more complicated, but Pygame Zero allows you to
easily define the update() and draw() functions within your game
module.
输入处理要更复杂一些, 但是在Pygame Zero可以便捷的定义 update() he  draw() 函数.


	
draw()

	Called by Pygame Zero when it needs to redraw your game window.
需要重绘游戏窗口时Pygame Zero调用的函数.

draw() 必须没有任何参数.

Pygame Zero尝试实现当需要重绘的时候工作, 如果没有变化避免重绘节约资源.每个游戏
循环在下列情形下会重绘屏幕:


	定义了 update() 函数


	如果有时钟时间


	如果触发了输入事件




如果你尝试在draw函数修改或者让某些元素动起来就会让你很抓狂.比如,下列代码是挫的:
alien不一定会在屏幕上移动的,也就是修改应该放到update函数:

def draw():
    alien.left += 1
    alien.draw()





正确代码是用 update() 方法来修改或者让元素动起来,draw函数仅仅是用来绘制屏幕



	def draw():

	alien.draw()



	def update():

	alien.left += 1













	
update() or update(dt)

	Pygame Zero调用来一步步实现你的游戏逻辑.会重复调用, 60次/秒.

有两种编写update函数的方式.

In simple games you can assume a small time step (a fraction of a second)
has elapsed between each call to update(). Perhaps you don’t even care
how big that time step is: you can just move objects by a fixed number of
pixels per frame (or accelerate them by a fixed constant, etc.)

A more advanced approach is to base your movement and physics calculations
on the actual amount of time that has elapsed between calls. This can give
smoother animation, but the calculations involved can be harder and you
must take more care to avoid unpredictable behaviour when the time steps
grow larger.

To use a time-based approach, you can change the update function to take a
single parameter. If your update function takes an argument, Pygame Zero
will pass it the elapsed time in seconds. You can use this to scale your
movement calculations.








事件处理钩子

Similar to the game loop hooks, your Pygame Zero program can respond to input
events by defining functions with specific names.

Somewhat like in the case of update(), Pygame Zero will inspect your
event handler functions to determine how to call them. So you don’t need to
make your handler functions take arguments. For example, Pygame Zero will
be happy to call any of these variations of an on_mouse_down function:

def on_mouse_down():
    print("Mouse button clicked")

def on_mouse_down(pos):
    print("Mouse button clicked at", pos)

def on_mouse_down(button):
    print("Mouse button", button, "clicked")

def on_mouse_down(pos, button):
    print("Mouse button", button, "clicked at", pos)





It does this by looking at the names of the parameters, so they must be spelled
exactly as above. Each event hook has a different set of parameters that you
can use, as described below.


	
on_mouse_down([pos][, button])

	Called when a mouse button is depressed.


	参数

	
	pos – A tuple (x, y) that gives the location of the mouse pointer
when the button was pressed.


	button – A mouse enum value indicating the button that was
pressed.













	
on_mouse_up([pos][, button])

	Called when a mouse button is released.


	参数

	
	pos – A tuple (x, y) that gives the location of the mouse pointer
when the button was released.


	button – A mouse enum value indicating the button that was
released.













	
on_mouse_move([pos][, rel][, buttons])

	Called when the mouse is moved.


	参数

	
	pos – A tuple (x, y) that gives the location that the mouse pointer
moved to.


	rel – A tuple (delta_x, delta_y) that represent the change in the
mouse pointer’s position.


	buttons – A set of mouse enum values indicating the buttons
that were depressed during the move.












To handle mouse drags, use code such as the following:

def on_mouse_move(rel, buttons):
    if mouse.LEFT in buttons:
        # the mouse was dragged, do something with `rel`
        ...






	
on_key_down([key][, mod][, unicode])

	Called when a key is depressed.


	参数

	
	key – An integer indicating the key that was pressed (see
below).


	unicode – Where relevant, the character that was typed. Not all keys
will result in printable characters - many may be control
characters. In the event that a key doesn’t correspond to
a Unicode character, this will be the empty string.


	mod – A bitmask of modifier keys that were depressed.













	
on_key_up([key][, mod])

	Called when a key is released.


	参数

	
	key – An integer indicating the key that was released (see
below).


	mod – A bitmask of modifier keys that were depressed.













	
on_music_end()

	Called when a music track finishes.

Note that this will not be called if the track is configured to loop.






鼠标按键和键盘

Built-in objects mouse and keys can be used to determine which buttons
or keys were pressed in the above events.

Note that mouse scrollwheel events appear as button presses with the below
WHEEL_UP/WHEEL_DOWN button constants.


	
class mouse

	A built-in enumeration of buttons that can be received by the
on_mouse_* handlers.


	
LEFT

	




	
MIDDLE

	




	
RIGHT

	




	
WHEEL_UP

	




	
WHEEL_DOWN

	








	
class keys

	A built-in enumeration of keys that can be received by the on_key_*
handlers.


	
BACKSPACE

	




	
TAB

	




	
CLEAR

	




	
RETURN

	




	
PAUSE

	




	
ESCAPE

	




	
SPACE

	




	
EXCLAIM

	




	
QUOTEDBL

	




	
HASH

	




	
DOLLAR

	




	
AMPERSAND

	




	
QUOTE

	




	
LEFTPAREN

	




	
RIGHTPAREN

	




	
ASTERISK

	




	
PLUS

	




	
COMMA

	




	
MINUS

	




	
PERIOD

	




	
SLASH

	




	
K_0

	




	
K_1

	




	
K_2

	




	
K_3

	




	
K_4

	




	
K_5

	




	
K_6

	




	
K_7

	




	
K_8

	




	
K_9

	




	
COLON

	




	
SEMICOLON

	




	
LESS

	




	
EQUALS

	




	
GREATER

	




	
QUESTION

	




	
AT

	




	
LEFTBRACKET

	




	
BACKSLASH

	




	
RIGHTBRACKET

	




	
CARET

	




	
UNDERSCORE

	




	
BACKQUOTE

	




	
A

	




	
B

	




	
C

	




	
D

	




	
E

	




	
F

	




	
G

	




	
H

	




	
I

	




	
J

	




	
K

	




	
L

	




	
M

	




	
N

	




	
O

	




	
P

	




	
Q

	




	
R

	




	
S

	




	
T

	




	
U

	




	
V

	




	
W

	




	
X

	




	
Y

	




	
Z

	




	
DELETE

	




	
KP0

	




	
KP1

	




	
KP2

	




	
KP3

	




	
KP4

	




	
KP5

	




	
KP6

	




	
KP7

	




	
KP8

	




	
KP9

	




	
KP_PERIOD

	




	
KP_DIVIDE

	




	
KP_MULTIPLY

	




	
KP_MINUS

	




	
KP_PLUS

	




	
KP_ENTER

	




	
KP_EQUALS

	




	
UP

	




	
DOWN

	




	
RIGHT

	




	
LEFT

	




	
INSERT

	




	
HOME

	




	
END

	




	
PAGEUP

	




	
PAGEDOWN

	




	
F1

	




	
F2

	




	
F3

	




	
F4

	




	
F5

	




	
F6

	




	
F7

	




	
F8

	




	
F9

	




	
F10

	




	
F11

	




	
F12

	




	
F13

	




	
F14

	




	
F15

	




	
NUMLOCK

	




	
CAPSLOCK

	




	
SCROLLOCK

	




	
RSHIFT

	




	
LSHIFT

	




	
RCTRL

	




	
LCTRL

	




	
RALT

	




	
LALT

	




	
RMETA

	




	
LMETA

	




	
LSUPER

	




	
RSUPER

	




	
MODE

	




	
HELP

	




	
PRINT

	




	
SYSREQ

	




	
BREAK

	




	
MENU

	




	
POWER

	




	
EURO

	




	
LAST

	







Additionally you can access a set of constants that represent modifier keys:


	
class keymods

	Constants representing modifier keys that may have been depressed during
an on_key_up/on_key_down event.


	
LSHIFT

	




	
RSHIFT

	




	
SHIFT

	




	
LCTRL

	




	
RCTRL

	




	
CTRL

	




	
LALT

	




	
RALT

	




	
ALT

	




	
LMETA

	




	
RMETA

	




	
META

	




	
NUM

	




	
CAPS

	




	
MODE

	















          

      

      

    

  

    
      
          
            
  
内置对象

Pygame Zero provides useful built-in objects to help you make games easily.


屏幕




The screen object represents your game screen.

It is a thin wrapper around a Pygame surface that allows you to easily
draw images to the screen (“blit” them).


	
class Screen

	
	
surface

	The raw Pygame surface [https://www.pygame.org/docs/ref/surface.html] that represents the screen buffer. You can
use this for advanced graphics operations.






	
clear()

	Reset the screen to black.






	
fill((red, green, blue))

	Fill the screen with a solid color.






	
blit(image, (left, top))

	Draw the image to the screen at the given position.

blit() accepts either a Surface or a string as its image
parameter. If image is a str then the named image will be
loaded from the images/ directory.






	
draw.line(start, end, (r, g, b))

	Draw a line from start to end.






	
draw.circle(pos, radius, (r, g, b))

	Draw the outline of a circle.






	
draw.filled_circle(pos, radius, (r, g, b))

	Draw a filled circle.






	
draw.rect(rect, (r, g, b))

	Draw the outline of a rectangle.

Takes a Rect.






	
draw.filled_rect(rect, (r, g, b))

	Draw a filled rectangle.






	
draw.text(text, [pos, ]**kwargs)

	Draw text.

There’s an extremely rich API for positioning and formatting text; see
文字格式 for full details.






	
draw.textbox(text, rect, **kwargs)

	Draw text, sized to fill the given 矩形.

There’s an extremely rich API for formatting text; see
文字格式 for full details.












矩形

The Pygame Rect [https://www.pygame.org/docs/ref/rect.html] class is available as a built in. This can be used in a
variety of ways, from detecting clicks within a region to drawing a box onto
the screen:

For example, you can draw a box with:

RED = 200, 0, 0
BOX = Rect((20, 20), (100, 100))

def draw():
    screen.draw.rect(BOX, RED)








资源加载

The images and sounds objects can be used to load images and sounds
from files stored in the images and sounds subdirectories respectively.
Pygame Zero will handle loading of these resources on demand and will cache
them to avoid reloading them.

You generally need to ensure that your images are named with lowercase letters,
numbers and underscores only. They also have to start with a letter.

File names like these will work well with the resource loader:

alien.png
alien_hurt.png
alien_run_7.png





These will not work:

3.png
3degrees.png
my-cat.png
sam's dog.png






图形

Pygame Zero can load images in .png, .gif, and .jpg formats. PNG is
recommended: it will allow high quality images with transparency.

We need to ensure an images directory is set up. If your project contains the
following files:

space_game.py
images/alien.png





Then space_game.py could draw the ‘alien’ sprite to the screen with this
code:

def draw():
    screen.clear()
    screen.blit('alien', (10, 10))





The name passed to blit() is the name of the image file within the images
directory, without the file extension.

Or using the 角色 API,

alien = Actor('alien')

def draw():
    alien.draw()





There are some restrictions on the file names in both cases: they may only
contain lowercase latin letters, numbers and underscores. This is to prevent
compatibility problems when your game is played on a different operating system
that has different case sensitivity.




图形表面

You can also load images from the images directory using the images
object. This allows you to work with the image data itself, query its
dimensions and so on:

forest = []
for i in range(5):
    forest.append(
        Actor('tree', topleft=(images.tree.width * i, 0))
    )





Each loaded image is a Pygame Surface. You will typically use
screen.blit(...) to draw this to the screen. It also provides handy methods
to query the size of the image in pixels:


	
class Surface

	
	
get_width()

	Returns the width of the image in pixels.






	
get_height()

	Returns the height of the image in pixels.






	
get_size()

	Returns a tuple (width, height) indicating the size in pixels of the
surface.






	
get_rect()

	Get a Rect that is pre-populated with the bounds of the image
if the image was located at the origin.

Effectively this is equivalent to:

Rect((0, 0), image.get_size())
















声音

Pygame Zero can load sounds in .wav and .ogg formats. WAV is great for
small sound effects, while OGG is a compressed format that is more suited to
music. You can find free .ogg and .wav files online that can be used in your
game.

We need to ensure a sounds directory is set up. If your project contains the
following files:

drum_kit.py
sounds/drum.wav





Then drum_kit.py could play the drum sound whenever the mouse is clicked
with this code:

def on_mouse_down():
    sounds.drum.play()





Each loaded sound is a Pygame Sound, and has various methods to play and
stop the sound as well as query its length in seconds:


	
class Sound

	
	
play()

	Play the sound.






	
play(loops)

	Play the sound, but loop it a number of times.


	参数

	loops – The number of times to loop. If you pass -1 as the
number of times to loop, the sound will loop forever (or
until you call Sound.stop()










	
stop()

	Stop playing the sound.






	
get_length()

	Get the duration of the sound in seconds.









You should avoid using the sounds object to play longer pieces of music.
Because the sounds sytem will fully load the music into memory before playing
it, this can use a lot of memory, as well as introducing a delay while the
music is loaded.






音乐


1.1 新版功能.




警告

The music API is experimental and may be subject to cross-platform
portability issues.

In particular:


	MP3 may not be available on some Linux distributions.


	Some OGG Vorbis files seem to hang Pygame with 100% CPU.




In the case of the latter issue, the problem may be fixed by re-encoding
(possibly with a different encoder).



A built-in object called music provides access to play music from within
a music/ directory (alongside your images/ and sounds/ directories,
if you have them). The music system will load the track a little bit at a time
while the music plays, avoiding the problems with using sounds to play
longer tracks.

Another difference to the sounds system is that only one music track can be
playing at a time. If you play a different track, the previously playing track
will be stopped.


	
music.play(name)

	Play a music track from the given file. The track will loop indefinitely.

This replaces the currently playing track and cancels any tracks previously
queued with queue().

You do not need to include the extension in the track name; for example, to
play the file handel.mp3 on a loop:

music.play('handel')










	
music.play_once(name)

	Similar to play(), but the music will stop after playing through once.






	
music.queue(name)

	Similar to play_once(), but instead of stopping the current music, the
track will be queued to play after the current track finishes (or after
any other previously queued tracks).






	
music.stop()

	Stop the music.






	
music.pause()

	Pause the music temporarily. It can be resumed by calling
unpause().






	
music.unpause()

	Unpause the music.






	
music.is_playing()

	Returns True if the music is playing (and is not paused), False otherwise.






	
music.fadeout(duration)

	Fade out and eventually stop the current music playback.


	参数

	duration – The duration in seconds over which the sound will be faded
out. For example, to fade out over half a second, call
music.fadeout(0.5).










	
music.set_volume(volume)

	Set the volume of the music system.

This takes a number between 0 (meaning silent) and 1 (meaning full volume).






	
music.get_volume()

	Get the current volume of the music system.





If you have started a music track playing using music.play_once(), you
can use the on_music_end() hook to do something when the
music ends - for example, to pick another track at random.




时钟

Often when writing a game, you will want to schedule some game event to occur
at a later time. For example, we may want a big boss alien to appear after 60
seconds. Or perhaps a power-up will appear every 20 seconds.

More subtle are the situations when you want to delay some action for a shorter
period. For example you might have a laser weapon that takes 1 second to charge
up.

We can use the clock object to schedule a function to happen in the
future.

Let’s start by defining a function fire_laser that we want to run in the
future:

def fire_laser():
    lasers.append(player.pos)





Then when the fire button is pressed, we will ask the clock to call it for
us after exactly 1 second:

def on_mouse_down():
    clock.schedule(fire_laser, 1.0)





Note that fire_laser is the function itself; without parentheses, it is
not being called here! The clock will call it for us.

(It is a good habit to write out times in seconds with a decimal point, like
1.0. This makes it more obvious when you are reading it back, that you are
referring to a time value and not a count of things.)

clock provides the following useful methods:


	
class Clock

	
	
schedule(callback, delay)

	Schedule callback to be called after the given delay.

Repeated calls will schedule the callback repeatedly.


	参数

	
	callback – A callable that takes no arguments.


	delay – The delay, in seconds, before the function should be
called.













	
schedule_unique(callback, delay)

	Schedule callback to be called once after the given delay.

If callback was already scheduled, cancel and reschedule it. This
applies also if it was scheduled multiple times: after calling
schedule_unique, it will be scheduled exactly once.


	参数

	
	callback – A callable that takes no arguments.


	delay – The delay, in seconds, before the function should be
called.













	
schedule_interval(callback, interval)

	Schedule callback to be called repeatedly.


	参数

	
	callback – A callable that takes no arguments.


	interval – The interval in seconds between calls to callback.













	
unschedule(callback)

	Unschedule callback if it has been previously scheduled (either because
it has been scheduled with schedule() and has not yet been called,
or because it has been scheduled to repeat with
schedule_interval().









Note that the Pygame Zero clock only holds weak references to each callback
you give it. It will not fire scheduled events if the objects and methods are
not referenced elsewhere. This can help prevent the clock keeping objects
alive and continuing to fire unexpectedly after they are otherwise dead.

The downside to the weak references is that you won’t be able to schedule
lambdas or any other object that has been created purely to be scheduled. You
will have to keep a reference to the object.




角色

Once you have many images moving around in a game it can be convenient to have
something that holds in one place the image and where it is on screen. We’ll
call each moving image on screen an Actor. You can create an actor by supplying
at least an image name (from the images folder above). To draw the alien talked
about above:

alien = Actor('alien', (50, 50))

def draw():
    screen.clear()
    alien.draw()





You can move the actor around by setting its pos attribute in an update:

def update():
    if keyboard.left:
        alien.x -= 1
    elif keyboard.right:
        alien.x += 1





And you may change the image used to draw the actor by setting its image
attribute to some new image name:

alien.image = 'alien_hurt'





Actors have all the same attributes and methods as Rect,
including methods like .colliderect() [https://www.pygame.org/docs/ref/rect.html#pygame.Rect.colliderect] which can be used to test whether
two actors have collided.


角色定位

If you assign a new value to one of the position attributes then the actor will
be moved. For example:

alien.right = WIDTH





will position the alien so its right-hand side is set to WIDTH.

Similarly, you can also set the initial position of the actor in the
constructor, by passing one of these as a keyword argument: pos,
topleft, topright, bottomleft, bottomright, midtop,
midleft, midright, midbottom or center:

[image: _images/anchor_points.png]
This can be done during creation or by assigning a pair of x, y co-ordinates.
For example:

WIDTH = 200
HEIGHT = 200

alien = Actor('alien', center=(100,100))

def draw():
    screen.clear()
    alien.draw()





[image: _images/alien_center.png]
Changing center=(100, 100) to midbottom=(100, 200) gives you:

[image: _images/alien_midbottom.png]
If you don’t specify an initial position, the actor will initially be
positioned in the top-left corner (equivalent to topleft=(0, 0)).




定位中心点

Actors have an “anchor position”, which is a convenient way to position the
actor in the scene. By default, the anchor position is the center, so the
.pos attribute refers to the center of the actor (and so do the x and
y coordinates). It’s common to want to set the anchor point to another
part of the sprite (perhaps the feet - so that you can easily set the Actor to
be “standing on” something):

alien = Actor('alien', anchor=('center', 'bottom'))
spaceship = Actor('spaceship', anchor=(10, 50))





anchor is specified as a tuple (xanchor, yanchor), where the values can
be floats or the strings left, center/middle, right, top or
bottom as appropriate.




旋转

The .angle attribute of an Actor controls the rotation of the sprite, in
degrees, anticlockwise (counterclockwise).

The centre of rotation is the Actor’s anchor point.

Note that this will change the width and height of the Actor.

For example, to make an asteroid sprite spinning slowly anticlockwise in
space:

asteroid = Actor('asteroid', center=(300, 300))

def update():
    asteroid.angle += 1





To have it spin clockwise, we’d change update() to:

def update():
    asteroid.angle -= 1





As a different example, we could make an actor ship always face the mouse
pointer. Because angle_to() returns 0 for “right”, the sprite we
use for “ship” should face right:

ship = Actor('ship')

def on_mouse_move(pos):
    ship.angle = ship.angle_to(pos)





[image: Diagram showing how to set up sprites for rotation with angle_to()]Remember that angles loop round, so 0 degrees == 360 degrees == 720 degrees.
Likewise -180 degrees == 180 degrees.




距离 和 到…的角度

Actors have convenient methods for calculating their distance or angle to other
Actors or (x, y) coordinate pairs.


	
Actor.distance_to(target)

	Return the distance from this actor’s position to target, in pixels.






	
Actor.angle_to(target)

	Return the angle from this actor’s position to target, in degrees.

This will return a number between -180 and 180 degrees. Right is 0 degrees
and the angles increase going anticlockwise.

Therefore:


	Left is 180 degrees.


	Up is 90 degrees.


	Down is -90 degrees.













按键处理

You probably noticed that we used the keyboard in the above code.
If you’d like to know what keys are pressed on the keyboard, you can query the
attributes of the keyboard builtin. If, say, the left arrow is held down,
then keyboard.left will be True, otherwise it will be False.

There are attributes for every key; some examples:

keyboard.a  # The 'A' key
keyboard.left  # The left arrow key
keyboard.rshift  # The right shift key
keyboard.kp0  # The '0' key on the keypad
keyboard.k_0  # The main '0' key





The full set of key constants is given in the Buttons and Keys
documentation, but the attributes are lowercase, because these are variables
not constants.


1.1 版后已移除: Uppercase and prefixed attribute names (eg. keyboard.LEFT or
keyboard.K_a) are now deprecated; use lowercase attribute names
instead.




1.1 新版功能: You can now also query the state of the keys using the keyboard constants
themselves:

keyboard[keys.A]  # True if the 'A' key is pressed
keyboard[keys.SPACE]  # True if the space bar is pressed










动画

You can animate most things in pygame using the builtin animate(). For
example, to move an Actor from its current position on the
screen to the position (100, 100):

animate(alien, pos=(100, 100))






	
animate(object, tween='linear', duration=1, on_finished=None, **targets)

	Animate the attributes on object from their current value to that
specified in the targets keywords.


	参数

	
	tween – The type of tweening to use.


	duration – The duration of the animation, in seconds.


	on_finished – Function called when the animation finishes.


	targets – The target values for the attributes to animate.












The tween argument can be one of the following:







	‘linear’

	Animate at a constant speed from start to finish



	‘accelerate’

	Start slower and accelerate to finish



	‘decelerate’

	Start fast and decelerate to finish



	‘accel_decel’

	Accelerate to mid point and decelerate to finish



	‘end_elastic’

	Give a little wobble at the end



	‘start_elastic’

	Have a little wobble at the start



	‘both_elastic’

	Have a wobble at both ends



	‘bounce_end’

	Accelerate to the finish and bounce there



	‘bounce_start’

	Bounce at the start



	‘bounce_start_end’

	Bounce at both ends






The animate() function returns an Animation instance:


	
class Animation

	
	
stop(complete=False)

	Stop the animation, optionally completing the transition to the final
property values.


	参数

	complete – Set the animated attribute to the target value.










	
running

	This will be True if the animation is running. It will be False
when the duration has run or the stop() method was called before
then.






	
on_finished

	You may set this attribute to a function which will be called
when the animation duration runs out. The on_finished argument
to animate() also sets this attribute. It is not called when
stop() is called. This function takes no arguments.












音调生成器

Pygame Zero can play tones using a built-in synthesizer.


	
tone.play(pitch, duration)

	Play a note at the given pitch for the given duration.

Duration is in seconds.

The pitch can be specified as a number in which case it is the frequency
of the note in hertz.

Alternatively, the pitch can be specified as a string representing a note
name and octave. For example:


	'E4' would be E in octave 4.


	'A#5' would be A-sharp in octave 5.


	'Bb3' would be B-flat in octave 3.








Creating notes, particularly long notes, takes time - up to several
milliseconds. You can create your notes ahead of time so that this doesn’t slow
your game down while it is running:


	
tone.create(pitch, duration)

	Create and return a Sound object.

The arguments are as for play(), above.





This could be used in a Pygame Zero program like this:

beep = tone.create('A3', 0.5)

def on_mouse_down():
    beep.play()











          

      

      

    

  

    
      
          
            
  
文字格式

The :ref: screen’s 的 draw.text() 方法可以指定文本的位置和格式。可以指定四个角
或者中心点的坐标以及各个边中点的坐标，以及单独指定中心点以及各个角。还可以设置文本的
颜色、字体、字体大小，不过字体文件要保存在当前 python 文件所在目录的 fonts 目录中，
才可以正常的设置字体。示例如下

screen.draw.text("Text color", (50, 30), color="orange")
screen.draw.text("Font name and size", (20, 100), fontname="Boogaloo", fontsize=60)
screen.draw.text("Positioned text", topright=(840, 20))
screen.draw.text("Allow me to demonstrate wrapped text.", (90, 210), width=180, lineheight=1.5)
screen.draw.text("Outlined text", (400, 70), owidth=1.5, ocolor=(255,255,0), color=(0,0,0))
screen.draw.text("Drop shadow", (640, 110), shadow=(2,2), scolor="#202020")
screen.draw.text("Color gradient", (540, 170), color="red", gcolor="purple")
screen.draw.text("Transparency", (700, 240), alpha=0.1)
screen.draw.text("Vertical text", midleft=(40, 440), angle=90)
screen.draw.text("All together now:\nCombining the above options",
    midbottom=(427,460), width=360, fontname="Boogaloo", fontsize=48,
    color="#AAFF00", gcolor="#66AA00", owidth=1.5, ocolor="black", alpha=0.8)





screen.draw.text 最简单的用法只需要提供需要显示的文本以及文本的坐标，不过文本
坐标的方式除了指定左上角的坐标，还有很多其他的方式。除了通过第二个参数指定文本的位置，
还可以通过关键字参数设置文本的位置，后面会详细介绍。:

screen.draw.text("hello world", (20, 100))





screen.draw.text 有很多可选的位置参数，下面详细介绍。


设置字体和字号

pgzero 从你运行的 python 文件所在目录的 fonts 目录加载字体，跟使用图片和声音的
方式类似。字体必须是 .ttf 格式。比如:

screen.draw.text("hello world", (100, 100), fontname="Viga", fontsize=32)





关键字参数:


	fontname: 显示文本所用字体的名称。默认用系统字体。


	fontsize: 字体大小，默认值是 24.


	antialias: 是否用抗锯齿模式显示文本，默认值 True.







颜色和背景色

screen.draw.text("hello world", (100, 100), color=(200, 200, 200), background="gray")





关键字参数:


	color: 文本的颜色，默认值是 white.


	background: 文本的底色，默认是 None 也就是没有底色.




color (以及 background, ocolor, scolor, 和
gcolor) 可以是类似于 (255,127,0) 的 (r, g, b) 序列（元组）。也可以
用颜色的名字比如 "red"，亦支持形如 "#FF7F00"` 的 HTML 格式的16进制颜色
字符串，或者形如 ``"0xFF7F00" 表示十六进制颜色的字符串。


	如果 background 参数值设置为 None 那么，文字的底色就是透明的，但是用

	screen.draw.text 设置文字底色的效率统称不如用 pygame.font.Font.render
方法。所以如非必要，请勿设置文字的底色。





除了有轮廓和投影的不可见文本外，文字颜色不能指定透明度。 alpha 参数的介绍
中有更多关于透明色的介绍。




位置

screen.draw.text("hello world", centery=50, right=300)
screen.draw.text("hello world", midtop=(400, 0))





关键字参数:

top left bottom right
topleft bottomleft topright bottomright
midtop midleft midbottom midright
center centerx centery





位置相关的关键字参数的用法与 pygame.Rect 类似，你可以用两个参数分别设置
文字（其实是文字的包围矩形）的位置，也可用用一个元组同时指定两个位置。
译者：这里提供的方法很多，还是需要多练习下，才能够灵活的组合使用不同的关键字
参数指定文字的位置。

如果用了多种方法重复设置了文字的位置，多余的关键字参数一定会被忽律，但是没有
很明显的优先级。为了限定文本的位置，screen.draw.textbox 小结中将会详细
介绍。




单词换行

screen.draw.text("splitting\nlines", (100, 100))
screen.draw.text("splitting lines", (100, 100), width=60)





关键字参数:


	width: 以像素为单位设置文本绘制的最大宽度，默认是 None，没限制


	widthem: 以基于字体的 em 为单位指定文本的最大绘制宽度，默认是 None.


	lineheight: 行距, 基于字体默认行高.默认值是 1.0，单倍行距。




screen.draw.text 遇到换行符 (\n) 会换行，即便是设置了 width
或者 widthem ，为了确保每行长度小于指定的文本长度也会城市换行。文本长度可能会
超过 width``或者 ``widthem ，因为换行总是在有空格的地方，如果一个一个
单词很长，不能适应以后的长度，这个长单词不会换行。轮廓和投影文本也是如此。
所以，文本的长度可能会超过给定的宽度。

当然你可以用特殊的 Unicode 字符 (\u00A0) 代替空格来组织默认的换行行为。




文本对齐

screen.draw.text("hello\nworld", bottomright=(500, 400), align="left")





关键字参数:


	align: 水平对齐，默认为 None.




align 参数的作用，设置绘制多行文本时行与行之间的对齐方式。align 参数
的有效值是字符串，"left", "center", 或者 "right"，0 到 1 之间的
小数或者是 None 。

如果 align 参数的值是 None ，文本对齐方式由其他参数决定，大部分时候可以
满足你的需求。诸如 (topleft, centerx, etc.), anchor 等参数都可能会
影响对齐方式。建议使用默认对齐方式，如果对齐方式不符合你的预期，就用  align
参数明确的指定对齐方式。




文字外轮廓

screen.draw.text("hello world", (100, 100), owidth=1, ocolor="blue")





外轮廓参数:


	owidth: 轮廓宽度，以轮廓宽度为标准，默认是 None.


	ocolor: 轮廓颜色，默认是 "black".




如果指定了 owidth 参数的值，文本将会有外轮廓。如果 owidth 参数的
值过大，效果看起来可能不会太好。owidth 的单位是经过精心选择的，1.0
是一个典型的比较合适的轮廓宽度只。需要特别注意的是，轮廓宽度的值是字体大小
除以 24 。

如果 color 设置为透明，比如 (e.g.``(0,0,0,0)``)，同时设定了 ocolor
那么文字就是只有轮廓的镂空的文字，这个特性跟 gcolor 不兼容。 gcolor
的有效值跟 color 的有效值相同。




投影

screen.draw.text("hello world", (100, 100), shadow=(1.0,1.0), scolor="blue")





关键字参数:


	shadow: (x,y) 投影水平和竖直方向的便宜. 默认是 None 没有投影.


	scolor: 投影的颜色，默认 "black".




如果指定了 shadow 参数的值，那么文本会有一个投影，值必须是只有2个元素的
序列类型（一般是元组），用来指定投影在水平和竖直方向的偏移，值可以是整数，负数。
比如 shadow=(1.0,1.0) 对应的文本右下角的投影， shadow=(0,-1.2)
是文本上方的投影。

投影的单位也是一个经验值，投影的单位是字体大小除以 18。跟轮廓类似，假设字体
大小是 72，那么投影的单位就是 72/18=4 。投影和轮廓都是一个相对的值，不是
像素值。

如果 color 指定的是透明色，指定了 shadow，那么文本就是中空带投影的
文本。

投影参数  scolor 的有效值跟轮廓颜色值和 color 颜色有效值一样。




渐变色

screen.draw.text("hello world", (100, 100), color="black", gcolor="green")





关键字参数:


	gcolor: 渐变色底端的值，默认是 None.




gpzero 中文本的渐变色是从上到下的线性渐变，顶部是 color 参数指定的颜色，
底部是 gcolor 指定的颜色。渐变色的起始和结束点以及渐变方向是写死的（硬
编码），无法通过参数设置。

依赖  pygame.surfarray ，模块，这个模块用到了 numpy 或者 其他数值库。




颜色透明度

screen.draw.text("hello world", (100, 100), alpha=0.5)





关键字参数:


	alpha: 0 到 1 之间的透明度值. 默认为 1.0.




In order to maximize reuse of cached transparent surfaces, the value of
alpha is rounded.
为最大限度重用缓存的透明度面，alpha 参数进行了四色五入。

依赖  pygame.surfarray ，模块，这个模块用到了 numpy 或者 其他数值库。




锚点定位

screen.draw.text("hello world", (100, 100), anchor=(0.3,0.7))





关键字参数:


	anchor: 指定了宽度和高度锚点系数的元组，长度为二，默认 (0.0, 0.0).




anchor 指定了文本相对于指定位置的锚点，如果没有指定位置相关的关键字
参数，anchor 参数的两个值可以是 0.0 到 1.0 之间的任意值。
默认锚点值 (0,0) ，锚点位于文本的左上角。 (1,1) 意味着锚点在
文本的右下角。

译注：如果用 flash 的使用经历，在 flash 的元件中，需要设置中心点，这个
中心点其实就是锚点。在 flash 中，元件的位置是中心点的位置，旋转、定位
都是通过这个中心点定位的。




旋转

screen.draw.text("hello world", (100, 100), angle=10)





关键字参数:


	angle: counterclockwise rotation angle in degrees. Defaults to
0.




旋转面的定位很棘手。旋转文本时，锚点的位置固定不变，文本围绕锚点旋转。假设一个文本
左上角的坐标是 (100, 100)，旋转 90 °，那么 文本所在的 Surface 绘制在左下角
坐标为 (100, 100) 的位置。

如果觉得不好理解，就把锚点定位在图形的中心。如果把锚点设置在中心，文本中心保持
不这么，无论你怎么旋转。

In order to maximize reuse of cached rotated surfaces, the value of
angle is rounded to the nearest multiple of 3 degrees.
为了最大程度的利用缓存的旋转的面，angle 的值会取最近的3的倍数的值。

译注：旋转操作很浪费资源，所以会缓存旋转的面，重复利用，类似于递归中用
表查询法，提高递归的效率。假设，你不停的旋转文字，那么只需要计算 120
次旋转的结果，之后每次旋转过来后，查询并复用之前的面 surface 就行了
无需重新计算，所以效率会很高。这里属于优化的技巧，pgzero 库的作者有心。




受限制的文本

screen.draw.textbox("hello world", (100, 100, 200, 50))





screen.draw.textbox requires two arguments: the text to be drawn, and a
pygame.Rect or a Rect-like object to stay within. The font size
will be chosen to be as large as possible while staying within the box.
Other than fontsize and positional arguments, you can pass all the
same keyword arguments to screen.draw.textbox as to screen.draw.text.

screen.draw.textbox 需要2个参数：需要绘制的文本以及一个 pygame.Rect
或者 Rect` 对象。在盒子限定的范围内，文字会尽可能的大。除了指定位置和字体大小
的参数不能用，``screen.draw.textbox 方法的参数跟 screen.draw.text 参数
的用法相同。

译注：这里有点自适应的意思。就是画个框，往里面写文字，类似于 ppt 中的文本框
文字越多，字体越小。其实这个方法也可以指定一个最小的字体大小，如果计算字号小于
指定的最小字号，那么文字应该超出这个框。







          

      

      

    

  

    
      
          
            
  
安装 Pygame Zero


在桌面操作系统中

pip install pgzero





安装pygame zero就是这么简单。Windows以及Linux系统(32位和64位), Mac(64)位系统都有针对pip预编译的pygame包。如果的操作系统不是
上述系统，你需要找到适合你系统的安装方式




树莓派

pgzero从2015年9月份Raspbian Jessie发布以来默认安装在树莓派的系统。







          

      

      

    

  

    
      
          
            
  
在IDLE和其他编辑器运行Pygame Zero

我们通常用如下命令运行Pygame Zero:

pgzrun my_program.py





在特定的程序,比如像IDLE这样的集成环境,以及Edublokcs中,会运行 python 而不是 pgzrun 命令.

但是呢,Pygame Zero已经很贴心的包含了编写可以通过 python 命令运行python程序的
方式, 为了能够用 python 运行程序,你只需要输入

import pgzrun





作为程序的第一行, 然后输入

pgzrun.go()





当做程序的最后一行.


例子

下面是用Pygame Zero画圆的程序. 你可以把代码复制到IDLE运行.


import pgzrun

WIDTH = 800
HEIGHT = 600


	def draw():

	screen.clear()
screen.draw.circle((400, 300), 30, ‘white’)





pgzrun.go()










          

      

      

    

  

    
      
          
            
  
Contributing to Pygame Zero

The Pygame Zero project is hosted on GitHub:


https://github.com/lordmauve/pgzero





找Bug或者提需求

You can report bugs, or request features that you think should be in Pygame
Zero, using the Github issue tracker [https://github.com/lordmauve/pgzero/issues].

Here are some things to bear in mind before you do this:


	It might not just be you! You should check if someone has already reported
the issue by searching through the existing issues - both open and closed.


	The developers need to know what version of Pygame Zero you are using, and
what operating system you are running (Windows, Mac, Linux etc) and version
(Windows 10, Ubuntu 16.04, etc).







如何在Github上提P/R

You can make changes to Pygame Zero by creating a pull request.

It’s a good idea to report an issue first, so that we can
discuss whether your change makes sense.

Github has help on how to create a pull request [https://help.github.com/articles/creating-a-pull-request/], but here’s the quick
version:


	Make sure you are logged into Github.


	Go to the Github page for Pygame Zero [https://github.com/lordmauve/pgzero].


	Click “Fork” to create your own fork of the repository.


	Clone this fork to your own computer:

git clone git@github.com:yourusername/pgzero.git





Remember to change yourusername to your Github username.



	Create a branch in which to do your changes. Pick a branch name that
describes the change you want to make.

git checkout -b my-new-branch master







	Make the changes you want.


	Add the files that you want to commit:

git add pgzero







	Commit the files with a clear commit message:

git commit -m "Fixed issue #42 by renaming parameters"





You can do steps 6 to 8 as many times as you want until you’re happy.



	Push the commit back to your fork.

git push --set-upstream origin my-new-branch







	Go to the Github page for your fork, and click on the “Create pull request”
button.







安装开发版本

It’s possible to create a locally-editable install using pip. From the root directory of the checked out source, run:

pip3 install --editable .





The installed version will now reflect any local changes you make.

Alternatively, if you don’t want to install it at all, it may be run with:


python3 -m pgzero <name of pgzero script>




For example:


python3 -m pgzero examples/basic/demo1.py







如何运行测试

The tests can be run with


python3 setup.py test










          

      

      

    

  

    
      
          
            
  
Changelog


1.2 - 2018-02-24


	New: Actors can be rotated by assigning to actor.angle


	New: Actors now have angle_to() and
distance_to() methods.


	New: Actors are no longer subclasses of Rect, though they provide the same
methods/properties. However they are now provided with floating point
precision.


	New: tone.play() function to allow playing musical notes.


	New: pgzrun.go() to allow running Pygame Zero from an IDE (see
在IDLE和其他编辑器运行Pygame Zero).


	New: show joypad icon by default


	Examples: add Asteroids example game (thanks to Ian Salmons)


	Examples: add Flappy Bird example game


	Examples: add Tetra example game (thanks to David Bern)


	Docs: Add a logo, fonts and colours to the documentation.


	Docs: Documentation for the anchor point system for Actors


	Docs: Add 从Scratch到Pygame Zero documentation


	Fix: on_mouse_move() did not correctly handle the buttons parameter.


	Fix: Error message when resource not found incorrectly named last extension
searched.


	Fix: Drawing wrapped text would cause crashes.


	Fix: animate() now replaces animations of the same property, rather
than creating two animations which fight.


	Updated ptext to a revision as of 2016-11-17.


	Removed: removed undocumented British English centrex, centrey,
centre attribute aliases on ZRect (because they are not Rect-compatible).







1.1 - 2015-08-03


	Added a spell checker that will point out hook or parameter names that have
been misspelled when the program starts.


	New ZRect built-in class, API compatible with Rect, but which accepts
coordinates with floating point precision.


	Refactor of built-in keyboard object to fix attribute case consistency.
This also allows querying key state by keys constants, eg.
keyboard[keys.LEFT].


	Provide much better information when sound files are in an unsupported
format.


	screen.blit() now accepts an image name string as well as a Surface
object, for consistency with Actor.


	Fixed a bug with non-focusable windows and other event bugs when running in
a virtualenv on Mac OS X.


	Actor can now be positioned by any of its border points (eg. topleft,
midright) directly in the constructor.


	Added additional example games in the examples/ directory.







1.0.2 - 2015-06-04


	Fix: ensure compatibility with Python 3.2







1.0.1 - 2015-05-31

This is a bugfix release.


	Fix: Actor is now positioned to the top left of the window if pos is
unspecified, rather than appearing partially off-screen.


	Fix: repeating clock events can now unschedule/reschedule themselves

Previously a callback that tried to unschedule itself would have had no
effect, because after the callback returns it was rescheduled by the clock.

This applies also to schedule_unique.



	Fix: runner now correctly displays tracebacks from user code


	New: Eliminate redraws when nothing has changed

Redraws will now happen only if:



	The screen has not yet been drawn


	You have defined an update() function


	An input event has been fired


	The clock has dispatched an event














1.0 - 2015-05-29


	New: Added anchor parameter to Actor, offering control over where its
pos attribute refers to. By default it now refers to the center.


	New: Added Ctrl-Q/⌘-Q as a hard-coded keyboard shortcut to exit a game.


	New: on_mouse_* and on_key_* receive IntEnum values as button
and key parameters, respectively. This simplifies debugging and enables
usage like:

if button is button.LEFT:












1.0beta1 - 2015-05-19

Initial public (preview) release.







          

      

      

    

  

    
      
          
            

索引



 A
 | B
 | C
 | D
 | E
 | F
 | G
 | H
 | I
 | J
 | K
 | L
 | M
 | N
 | O
 | P
 | Q
 | R
 | S
 | T
 | U
 | V
 | W
 | X
 | Y
 | Z
 


A


  	
      	A (keys 属性)


      	ALT (keymods 属性)


      	AMPERSAND (keys 属性)


      	angle_to() (Actor 方法)


  

  	
      	animate() (內置函数)


      	Animation (內置类)


      	ASTERISK (keys 属性)


      	AT (keys 属性)


  





B


  	
      	B (keys 属性)


      	BACKQUOTE (keys 属性)


      	BACKSLASH (keys 属性)


  

  	
      	BACKSPACE (keys 属性)


      	blit() (Screen 方法)


      	BREAK (keys 属性)


  





C


  	
      	C (keys 属性)


      	CAPS (keymods 属性)


      	CAPSLOCK (keys 属性)


      	CARET (keys 属性)


      	circle() (Screen.draw 方法)


  

  	
      	CLEAR (keys 属性)


      	clear() (Screen 方法)


      	Clock (內置类)


      	COLON (keys 属性)


      	COMMA (keys 属性)


      	CTRL (keymods 属性)


  





D


  	
      	D (keys 属性)


      	DELETE (keys 属性)


      	distance_to() (Actor 方法)


  

  	
      	DOLLAR (keys 属性)


      	DOWN (keys 属性)


      	draw() (內置函数)


  





E


  	
      	E (keys 属性)


      	END (keys 属性)


      	EQUALS (keys 属性)


  

  	
      	ESCAPE (keys 属性)


      	EURO (keys 属性)


      	EXCLAIM (keys 属性)


  





F


  	
      	F (keys 属性)


      	F1 (keys 属性)


      	F10 (keys 属性)


      	F11 (keys 属性)


      	F12 (keys 属性)


      	F13 (keys 属性)


      	F14 (keys 属性)


      	F15 (keys 属性)


      	F2 (keys 属性)


  

  	
      	F3 (keys 属性)


      	F4 (keys 属性)


      	F5 (keys 属性)


      	F6 (keys 属性)


      	F7 (keys 属性)


      	F8 (keys 属性)


      	F9 (keys 属性)


      	fill() (Screen 方法)


      	filled_circle() (Screen.draw 方法)


      	filled_rect() (Screen.draw 方法)


  





G


  	
      	G (keys 属性)


      	get_height() (Surface 方法)


      	get_length() (Sound 方法)


  

  	
      	get_rect() (Surface 方法)


      	get_size() (Surface 方法)


      	get_width() (Surface 方法)


      	GREATER (keys 属性)


  





H


  	
      	H (keys 属性)


      	HASH (keys 属性)


  

  	
      	HELP (keys 属性)


      	HOME (keys 属性)


  





I


  	
      	I (keys 属性)


  

  	
      	INSERT (keys 属性)


  





J


  	
      	J (keys 属性)


  





K


  	
      	K (keys 属性)


      	K_0 (keys 属性)


      	K_1 (keys 属性)


      	K_2 (keys 属性)


      	K_3 (keys 属性)


      	K_4 (keys 属性)


      	K_5 (keys 属性)


      	K_6 (keys 属性)


      	K_7 (keys 属性)


      	K_8 (keys 属性)


      	K_9 (keys 属性)


      	keymods (內置类)


      	keys (內置类)


      	KP0 (keys 属性)


      	KP1 (keys 属性)


  

  	
      	KP2 (keys 属性)


      	KP3 (keys 属性)


      	KP4 (keys 属性)


      	KP5 (keys 属性)


      	KP6 (keys 属性)


      	KP7 (keys 属性)


      	KP8 (keys 属性)


      	KP9 (keys 属性)


      	KP_DIVIDE (keys 属性)


      	KP_ENTER (keys 属性)


      	KP_EQUALS (keys 属性)


      	KP_MINUS (keys 属性)


      	KP_MULTIPLY (keys 属性)


      	KP_PERIOD (keys 属性)


      	KP_PLUS (keys 属性)


  





L


  	
      	L (keys 属性)


      	LALT (keymods 属性)

      
        	(keys 属性)


      


      	LAST (keys 属性)


      	LCTRL (keymods 属性)

      
        	(keys 属性)


      


      	LEFT (keys 属性)

      
        	(mouse 属性)


      


  

  	
      	LEFTBRACKET (keys 属性)


      	LEFTPAREN (keys 属性)


      	LESS (keys 属性)


      	line() (Screen.draw 方法)


      	LMETA (keymods 属性)

      
        	(keys 属性)


      


      	LSHIFT (keymods 属性)

      
        	(keys 属性)


      


      	LSUPER (keys 属性)


  





M


  	
      	M (keys 属性)


      	MENU (keys 属性)


      	META (keymods 属性)


      	MIDDLE (mouse 属性)


      	MINUS (keys 属性)


      	MODE (keymods 属性)

      
        	(keys 属性)


      


      	mouse (內置类)


      	music.fadeout() (內置函数)


  

  	
      	music.get_volume() (內置函数)


      	music.is_playing() (內置函数)


      	music.pause() (內置函数)


      	music.play() (內置函数)


      	music.play_once() (內置函数)


      	music.queue() (內置函数)


      	music.set_volume() (內置函数)


      	music.stop() (內置函数)


      	music.unpause() (內置函数)


  





N


  	
      	N (keys 属性)


  

  	
      	NUM (keymods 属性)


      	NUMLOCK (keys 属性)


  





O


  	
      	O (keys 属性)


      	on_finished (Animation 属性)


      	on_key_down() (內置函数)


      	on_key_up() (內置函数)


  

  	
      	on_mouse_down() (內置函数)


      	on_mouse_move() (內置函数)


      	on_mouse_up() (內置函数)


      	on_music_end() (內置函数)


  





P


  	
      	P (keys 属性)


      	PAGEDOWN (keys 属性)


      	PAGEUP (keys 属性)


      	PAUSE (keys 属性)


  

  	
      	PERIOD (keys 属性)


      	play() (Sound 方法), [1]


      	PLUS (keys 属性)


      	POWER (keys 属性)


      	PRINT (keys 属性)


  





Q


  	
      	Q (keys 属性)


      	QUESTION (keys 属性)


  

  	
      	QUOTE (keys 属性)


      	QUOTEDBL (keys 属性)


  





R


  	
      	R (keys 属性)


      	RALT (keymods 属性)

      
        	(keys 属性)


      


      	RCTRL (keymods 属性)

      
        	(keys 属性)


      


      	rect() (Screen.draw 方法)


      	RETURN (keys 属性)


      	RIGHT (keys 属性)

      
        	(mouse 属性)


      


  

  	
      	RIGHTBRACKET (keys 属性)


      	RIGHTPAREN (keys 属性)


      	RMETA (keymods 属性)

      
        	(keys 属性)


      


      	RSHIFT (keymods 属性)

      
        	(keys 属性)


      


      	RSUPER (keys 属性)


      	running (Animation 属性)


  





S


  	
      	S (keys 属性)


      	schedule() (Clock 方法)


      	schedule_interval() (Clock 方法)


      	schedule_unique() (Clock 方法)


      	Screen (內置类)


      	SCROLLOCK (keys 属性)


      	SEMICOLON (keys 属性)


      	SHIFT (keymods 属性)


  

  	
      	SLASH (keys 属性)


      	Sound (內置类)


      	SPACE (keys 属性)


      	stop() (Animation 方法)

      
        	(Sound 方法)


      


      	surface (Screen 属性)


      	Surface (內置类)


      	SYSREQ (keys 属性)


  





T


  	
      	T (keys 属性)


      	TAB (keys 属性)


      	text() (Screen.draw 方法)


  

  	
      	textbox() (Screen.draw 方法)


      	tone.create() (內置函数)


      	tone.play() (內置函数)


  





U


  	
      	U (keys 属性)


      	UNDERSCORE (keys 属性)


  

  	
      	unschedule() (Clock 方法)


      	UP (keys 属性)


      	update() (內置函数)


  





V


  	
      	V (keys 属性)


  





W


  	
      	W (keys 属性)


  

  	
      	WHEEL_DOWN (mouse 属性)


      	WHEEL_UP (mouse 属性)


  





X


  	
      	X (keys 属性)


  





Y


  	
      	Y (keys 属性)


  





Z


  	
      	Z (keys 属性)
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