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m  Mario requires the mement

o along ramps

_ up ladders
It up to next ramp and down to lower ramp, when
he reaches the end

m ideally he should be able to jum bddders!

E\ rar
\ left as an gercise for the reader

m Mario also needs the ability to jump
left as an xercise for the reader
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Python Pygame: Mario movement Marioon rails

one solution is to put Mario on rails m in Computer Science we oftenveathe tradeoff
he can change direction (or path at the end of the between compledata structures or compleode
current path)
he can reerse d|r.e.ct|on at ntime m adding a little complexity to the data structures will
he needs the ability to choose a ladder reduce the complexity of the code

placing Mario (_)n rails is just one_ solution m define a map for Mario, map is a dictionary of paths
another might be to use sprites for ramps and at each end point in the Mario diagram weeha

ladders and detect collisions path for ay chosen direction
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Marioon railg
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Marioon railg

when he reaches3r his choices are:
up to ramp 2
back tor 3l

he cannot go down and he cannot go right

"r3r-0": ["r2r", []1, # up

"r3r-1": None, # right
"r3r-2": None, # down
"r3r-3": ["r3l", ["12b"]], # left
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Marioon railg

starting ar 31 we note:
he cannot mee p
he can mee right tovardsr 3r he will pass
ladderl 2b
he cannot mee cown
if he moves left he dies

map = { "r3l-0": None, # up
"r3l-1": ["r3r", ["12b"]], # right
"r3l-2": None, # down
"r31-3": ["d3", []], # left
where

poi nt nane- 0 is up,poi nt nane- 1 is right,

etc

if the path exists it is a list
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Path list

all path lists must be entered into the dictionaayp
however is a path is not an option for Mario then
its value in the dictionary iSone

ary non None path will consist of the following

entries:

first element is the furthest destination way point

the second element is also a list of optional

ladders
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pathsfor ramp 2 Consider pathsfor ramp 2

L] "r2r-0": None, # up m and if he reaches poingl
"r2r-1": None, # right
“r2r-2": ["r3r", [11, # down
"r2r-3": ["r2lt, ["12t", "11b"]], # left
u “r21-0": ["ril", [11, # up
"r2l-1t: ["r2rt, ["12t", "I1b"]], # right
. . "r2l-2": None, # down
m he cannot go up or right from poin2r "r21-3": None, # left
he can go down to3r
arr]ld heI CZ(? me left tor 21 and optionally = here at point 21 he can moe
chose ladders2t orl 1b up tor 1
right (and return) to r2r possibly chosing ladders
| 2t andl 1b
m he cannot go left or down
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Code changes to get basic movement Mario sprite class
wor king
| class mario (pygame. sprite.Sprite):
m global variables initialised Lmege = Rone (self. o, d, startpos, path):

pygane. sprite. Sprite. __init__(self)
mari o.i nage = pygane.image. | oad (barrel _collour())
sel f.imges =[]

self.orientation = o

u max_speed = 50

step_horizontal = 30 for i in mario_actions:
:Atipm\éﬁ;“ cal =20 sel f.i mageg += [ pygane. i mage. | oad (actijon_i ma

sel f.image_height = 0
self.image_width = 0

sel f. _change (d)

self.rect = self.inmage.get_rect()
sel f.newpath = path

stand_l eft, stand_right, junp_left, junmp_right, up]left,
mario_actions = [stand_left, stand_right, junp_left, junp

action_i mage_nanes = ["mario-stand-1.png", "nario-stand-r startpos = self.adjust (startpos)
"mario-junp-1.png", "mario-junmp-r.p -2 ) )
“mario-up-1.png". "mario-up-1.png*] self.route = bres.wal k_al ong (startpos, startpos)

sel f.curpos = self.route.get_next ()
self.rect.topleft = self.curpos

sel f. next _update_time = 0

sel f. Xspeed = 0

sel f.direction = None

sel f.path = None

sel f. pat hname = None
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Mario sprite clasgy

def new_goal (self, d):
print "new goal says our newpath is", self.
sel f.pathnane = "%-% " % (self.newpath, d)
print "Mario is using path", self.pathnane,
path = map[sel f. pat hnane]
print " =", path
if path == None:
print "no path to wal k al ong"
self.route = bres.wal k_al ong (self.cur
el se:
print "newpath =", self.newpath
sel f.path = sel f.newpath
sel f. newpath = path[ 0]
print "path =", self.path, "newpath =",
endpos = sel f. adjust (points[self.newad
self.route = bres.wal k_al ong (self.curg
self.direction = d

newpat

sel f.
th])
0s, en
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Mario sprite clasg

def _horizontal (self, newdir, 0):
if self.directionin [0, 2]:
# could be going up a | adder or between
if self.route.finished ():
# we have reached the end of the I3
self.orientation = o
sel f. _change (0)
sel f. next_update_time = 0
sel f. new_goal (newdir)
el se:
if self.direction == newdir:
# sane direction, just continue, fa
sel f. Xspeed = mn (self. Xspeed + st
el se:
self.orientation = o
sel f. _change (0)
sel f. next_update_time = 0
sel f. new _goal (newdir)

ranps
dder o

ster
ep_hor
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Mario sprite class
def on_l adder (self):
if self.pathnane != None:
path = nap[sel f. pat hnane]
if path != None:
for | in path[1]:
print |
if self.is_on (points[I1][0]):
return True, |
return Fal se, self.newpath
def go (self, k):
if k == K_RIGHT:
sel f._horizontal (1, stand_right)
elif k == K_LEFT:
sel f. _horizontal (3, stand_left)
elif k == K_UP:
sel f. _vertical (0, up_right)
elif k == K_DOM:
self. vertical (2, up_left)
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Mario sprite class

def _vertical (self, newdir, o0):
if self.directionin [1, 3]:
# going left or right, check if we can
b, self.newpath = self.on_|l adder ()
if b:
print "using a | adder", self.newpat
self.orientation = o
sel f. _change (0)
sel f. next _update_time = 0
sel f.new_goal (newdir)
elif self.route.finished ():
# can also go up at the end of the
self.orientation = o
sel f. _change (0)
sel f. next _update_time = 0
sel f. new goal (newdir)

use la

ranp
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Mario sprite clasg
el se:
# al ready going up or down, might be o
if self.direction == newdir:

# sane direction, just continue, fa

sel f. Xspeed = min (self. Xspeed + st
el se:

# change of direction

self.orientation = o

sel f. _change (0)

sel f. next _update_time = 0

# check to see if already on | adder

a |lad

ster
ep_ver:

if (self.pathnane != None) and (sel|f.path

# make new goal the previous st
sel f.newpath = self.path
sel f. new_goal (newdir)
el se:
sel f.new goal (newdir)
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Mario sprite clasg

def checkl nput ():
for event in pygane.event.get():
if event.type == KEYDOMN:

if event.key == K_ESCAPE:
sys.exit (0)

elif event.key in [K R GHT, K_LEFT, K_UP,
M go (event. key)

elif event.key == K f:
pygane. di spl ay. toggl e_full screen()

art

K_DOW
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Mario sprite class

def _change (self, d):
sel f.image = sel f.images[d]
sel f.image_hei ght = mario.inage. get _hei ght ()
sel f.image_wi dth = mario.image. get _w dth()
sel f. next _update_time =0
def update (self, current_tine):
if self.next_update_time < current_tine:
if self.Xspeed > 0:
sel f.curpos = self.route.get_next ()
self.rect.topleft = self.curpos
sel f. Xspeed -= 1

sel f.next_update_time = current_tine

def adjust (self, p):
return [p[0], p[1]-self.inage_height]

def is_on (self, x):

return not ((self.curpos[0] + self.imge_width <
(self.curpos[0] > x + xpos (|l adder_w
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Mario sprite class
def play_game (screen):
gl obal M
o=-1
M= mario (stand_right, 1, points["r31"], "r3l")
while True:
t = pygane.tine.get_ticks()
if ol=t:
activity_scheduler (t)
o=t

checkl nput ()
screen.fill(white) # blank the screen.
draw_pol ygons ()
for b in barrels:
b.update (t)
screen.blit (b.image, b.rect)
M update (t)
screen.blit (Minage, Mrect)
pygane. display.flip ()

+



Homewor k and tutorial
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finish the path map definition and integrate the

movement into your code
make Mario jump, fall of ladders

improve $eed of mgement and
smoothness/playability

scoring, timing, sounds etc

PGE input
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def mouse_hit (e):

gl obal m

nmouse = pge. pyg_to_unit_coord (e.pos)

if e.button == 1:
m put _xvel (gb.get_xvel ()-0.3)

elif e.button == 3:
m put _xvel (gb.get_xvel ()+0.3)

elif gb.noving_towards (nmouse[0], nouse[1])
pos = mget_unit_coord ()
# print "nouse =", nouse, "ball =", pos
m appl y_i npul se (pge.sub_coord (nouse,

el se:
m put_yvel (mget_yvel ()+0.4)

pos),
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PGE input

implementing Mario using the Physics game engine
is much easier!

since the ball representing Mario is free running it
just needs to beggn a push when we want it to
maove

we could
push it left with the left mouse button
push it right with the right mouse button
up with the middle mouse button
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PGE input

in the main function we register the mouseng with
our function

\ pge. regi ster_handl er (nouse_hit, [ MOUSEBUTTONDOM] )

please see the implementation of breakout to see how
this is integrated into a ganbeeakout example
Mttp://fl oppsie.conp. gl am ac. uk/

@ anor gan/ gai us/ pge/ honmepage. ht nl O
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Collisonsin PGE|

refering again to thbreakout source code example
(http://fl oppsie.comp. gl am ac. uk/

@ anor gan/ gai us/ pge/

exanpl e_ganes. htm O

notice that the section of code containing
del et e_me andbox_of
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Collisonsin PGE

the functionbox_of creates a blue box pbs with a
wi dt h andhei ght

it also stipulates that this boxfis xed

furthermore if anything hit this box then the function
del ete_ne is called
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Collisonsin PGE|

def delete_me (o, e):
gl obal bl ocks, winner, |oser

bl ocks. renmove (0)
o.rm()
if blocks == []:
if not loser:
wi nner = True
pge.text (0.2, 0.3, "Wnner", white, 100,
pge.at_time (4.0, finish_gane)

def box_of (pos, wi dth, height, color):
gl obal bl ocks

.fix ().on_collision (delete_ne)]
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Collisonsin PGE

the functiondel et e_ne is a call back registered by
the call toon_col | i si on (described on the
previous slide)

this call back must be defined takingptparameters
the first,o, is the object whose callback is being
called
the seconde, is the collision gent which has
describes the collision

by using the eent, e, it is possible to find out the
other object in collision and other properties (if
necessary)

bl ocks += [ pge. box (pos[0], pos[1], width, height,

1)

co



