behavior FKREHR]E

A main.py
S EMRMAEE
v =k Ilavis

bb = DBlackboard()
cls = find_behavior(bb.param.role)
# cls = Striker(*)
behavior = cls(bb)

XOEFE
v SHIRE

def find_behavior(name):
try:
cls = getattr(role, name) # M role HiBLrFZRELZ N "Striker" K&
return cls
except AttributeError:
return None

cls = role.Striker() X EIR[EIAYStrikersE, FENR

R FEbehavior = cls(bb) £l T striker(bb)IX MR, FlAbehaviorEstrikerf3L

v EHHE

class Striker(Role):

A striker is actively pursuing the ball.

def __init_ (self, bb):
super(Striker, self). init_ (bb)
root = DynamicGuardSelector([(Parallel(PrepareIMU(bb),
InitialParticles(bb)),
LowerBoardReconnected()),
(Sequence(
Wait(1),
EntryScanField(bb),
), IMUInitialized()),
# (Parallel(GoToInitPos(bb),
FindBall(bb)),
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# BallSeen()),
# (ScanFieldNew(bb),
MotionReStable()),
(Strike(bb), None)])

self.add child(root)

REMERTURIE—T
behaviorstrikerf93Lfl, strikerd¥F&Brole, role## BBehaviorTree

HIEIA
v
bb.reset()
behavior.step()
bb.publish()
behavior.step()

=Fillaw ]

step() X £ ZBehaviorTreeZX B, %A #overload, BehaviorTree BEMIstep() 2 IXFERY

A4

def step(self):

# KWL ARSI IEAEBAT?

if self.root_task.get status() == Status.RUNNING:
# THOLA: IETEIBAT - ZRZEPT
self.root_task.run() # « BkBIBATIES

else:
# 15B: Rigfr » HINES
self.root_task.set_control(self)
self.root_task.on_start()

# A2 SF AR IE?
if self.root_task.check_guard():
self.root task.run() # « BEFIHATIES
else:
self.root_task.failure()

RIEMXEIER T 1R Zroot_taskiX MR T E
X AT = HISRAE?
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A& StrikerfE X, Striker BEE& Broot_taskiX N RFg

v D4R

class Striker(Role):

A striker is actively pursuing the ball.

def __init__ (self, bb):
super(Striker, self). init_ (bb)
root = DynamicGuardSelector([(Parallel(PrepareIMU(bb),
InitialParticles(bb)),
LowerBoardReconnected()),
(Sequence(
Wait(1),
EntryScanField(bb),
), IMUInitialized()),
# (Parallel(GoToInitPos(bb),
FindBall(bb)),
# BallSeen()),
# (ScanFieldNew(bb),
MotionReStable()),
(Strike(bb), None)])

self.add_child(root)
{E 2 EBEAadd_child(root)

v D E4IR1E

def add_child(self, child):
if self.root task is not None:
raise RuntimeError('A behavior tree cannot have more than
one root task')
child.set_control(self)
self.root_task = child
return 0

add_childE A Sself.root_task = child, XiZ#child2H#

W

, XS E FEroot

7 ZDynamicGuardSelectorf L
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REBHANEFA—E, HHIXTDynamicGuardSelector, DGSE—branchT R, HTTR,
SHATE—TGuard ATrueRI F1E55, MITHRINEEE. LLXE

v D4R

[ (Parallel(PrepareIMU(bb),
InitialParticles(bb)),
LowerBoardReconnected()),
(Sequence(
Wait(1),
EntryScanField(bb),
), IMUInitialized()),
(Strike(bb), None)]

XBE—MIR, B—TREE—TETH, MAFKMHTA, LEIXAN
LowerBoardReconnected(), IMUInitialized(), None#B 2l &%, NoneffigEiAtrue

B IHNEIX B —TFDynamicGuardSelectorfy 4 5 % %
DynamicGuardSelector44# H Branch, Branch# B Task

ok BEAVMEEE

v SEHIKE

def step(self):

# FIWr1: AR RS IEAEIZAT?

if self.root_task.get status() == Status.RUNNING:
# THOLA: IEFEIBAT » 4REHUT
self.root_task.run() # < BEFIHATIES

else:
# H50B: KiBIT » HaES
self.root_task.set _control(self)
self.root_task.on_start()

# HWr2: sp TR AIEE?
if self.root_task.check guard():
self.root_task.run() # « BkBIPATIES
else:
self.root_task.failure()

X EEREA
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1 self.root_task.get_status()
XN EttaskEHE, HiZreturn self._status
H

i _statusE FTEXLLER, &—1enum

v D4R

class Status(Enum):
"""The enumeration of the values that a task's status can have."""

# Means that the task has never run or has been reset.
FRESH = ©

# Means that the task needs to run again.

RUNNING = 1

# Means that the task returned a failure result.

FAILED = 2

# Means that the task returned a success result.
SUCCEEDED = 3

# Means that the task has been terminated by an ancestor.
CANCELLED = 4

2 self.root_task.set_control(self)

v D E4IR1E

def set_control(self, control):

This method will set a task as this task's control (parent).

:param control: the parent task
:type control: Task

self. control = control
self. tree = control.get tree()

BRFE, ARNNEselfEstrikerfyself, ATlAcontrolZDynamicGuardSelectorfiself,
self.root_task._control = BehaviorTree SLffll, get_tree()2iR[E] T striker._tree

v O E5RE
def get_tree(self):

Returns the behavior tree this task belongs to.

:return: the behavior tree
:rtype: Task

if self. tree is None and \
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self. control is not None and \
self. control.get tree() is not None:
self. tree = self. _control.get_tree()
return self. tree

3 self.root_task.on_start() {+ A&, pass

4 self.root_task.check_guard()

v SHIEE

class Task(object):
def check_guard(self):
# Kl RO L?
if self. guard is None:
return True # WATTE - HiEaET

BT VY (A i A< 0 S S
if not self. guard.check_guard():
return False

# AT PAESS

self. guard.set_control(self. control.get tree().guard_evaluator)
self. guard.on_start()
self. guard.run()

# Hlbry AR

if self. guard.get_status() == Status.SUCCEEDED:
return True

elif self. guard.get_status() == Status.FAILED:
return False

5 self.root_task.run()

XN E7EDynamicGuardSelector BEEHES T

v EHIRE

def run(self):
# PIRL: WIHIRCEEATH) T R T
self. child to_run = None

# SR WA R, E—AT AR
for idx, child in enumerate(self. children):
if child.check guard(): # <« WHFIAR check _guard()
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self. child to_run = idx
self.append_buffer(self. child to_run)
break # FKHNHE P HilF 1L

# LIR3: RGeS A CGE— KIS TR kL)
if self.check buffer() and self. running child is not None:

# ... R HTIRIZHE

# LIRA: AW BB AT IS AT T A
if self. child to_run is None:
self.failure() # &#KF| - KK
else:
# YRS KRS E UElT
if self. running child is None:
# HIKIEAT - Wiel
self. running child = self. child to_run
running_child = self.get child(self. running_child)
running child.set_control(self)
running child.on_start()
else:

# AkEEAT
running child = self.get child(self. running child)

# L6 PUATIEP R A
running child.run() # < BHBEHE T SE run()

XBERET, BN, B\ steptliZt4F, BXREREIXstrikerfiBig, FHilx, X
Pstrikerff 7T EEREZENmuZ b, #EEIZITIXN(Strike(bb), None), FENEREXT
Strike(bb)

v EHIRE

class Strike(Parallel):

def __init_ (self, bb):
args = (StrikerBrain(bb),
DynamicGuardSelector([
(Attack(bb),
GuardSelector(BallSeen(), TeamBallSeen(),
Kicking())),

# (FindLastBall(bb), BalllLostRecent()),
# (Parallel(GoToInitPos(bb), FindBall(bb)),
# GuardSequence(ReEntrying(), Invert(BallSeen()))),
(SeekBall(bb), None),
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)

super(Strike, self). init__ (*args)

B, X Striketh 22— MTHH,

siher]——fouppore
l

LowerBoar(fj IMUInitialized Motion
Reconnecte J ReStable
@ | ScanFieldNew,
J—Jﬁ f—‘% [ReEntrying] [BallSeenl
PrepareIMU Initial Wait(1) Entry ;I—J
Particles ScanField @

GoTo FindBall
InitPos

I

Striket & B Parallel

T HiZ2StrikerBrain, AFHEXE—1TDGS
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|
@
f—}_l

Defend
DefenderBrain Simple
DefendBall
d§
{ ! !
2 o
< & ) I Ay \
Ballln Balloutof GotOutof Ballin
DefendZone DefendZone | InitPos DefendZone
7 f——
@
® (= @
i—%
1 @ [on
ﬂ Kicking] Initos
BallSeen
Dow Down
TrackBall
B = (e

BA1EB LTI, StrikerBraindt&Bskill, skilldtF&Bleaf, leafdfiFBtask, X PNFHER
{ErYETTexecute()

v SHHB

def execute(self):
X = self.bb.vision_info.robot pos.x
y = self.bb.vision_info.robot pos.y
ballx = self.bb.vision_info.ball global.x
bally = self.bb.vision_info.ball global.y

if self.goal timer.elapsed() > self.goal time_out:
self.use goal target = False
self.goals mid = []
self.goal timer.restart()
my goal = None
if self.bb.vision_info.see_goal:
if self.bb.param.attack right:
my _goal = self.bb.vision_info.goal global.x < ©
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else:
my_goal = self.bb.vision_info.goal global.x > ©

# if self.bb.vision_info.see_goal and not my_goal:
# goal =
VecPos.from_vector3(self.bb.vision_info.goal global)
# self.goals _mid.append(goal)
if len(self.goals _mid) > self.num_to_determine:
self.target = VecPos()
for pt in self.goals mid:
self.target.x += pt.x
self.target.y += pt.y
self.target.x /= len(self.goals mid)
self.target.y /= len(self.goals_mid)
self.bb.attack _target = self.target
# Shoot into the goal deeper
self.target.x += self.target.x / abs(self.target.x) *

H OH OH OHF OH OH HF OH OHF OH

100
self.goals_mid = []
self.use_goal target = True
self.goal timer.restart()
elif not self.use_goal target:

* B R K

if self.bb.target used:

# set target.x
if fabs(ballx) < 250 or fabs(bally) < 100:
if self.bb.param.attack_right:
self.target.x = 550
else:
self.target.x = -550
elif fabs(ballx) > 300 and fabs(bally) > 150:
if self.bb.param.attack_right:
self.target.x = 450
else:
self.target.x = -450
else:
if fabs(x) > fabs(self.target.x):
self.target.x += self.target.x / abs(self.target.x)
* 70

# set target.y
if fabs(ballx) > 300 and fabs(bally) > 100:
# print("target used: set y to magic_y")
# self.target.y = -bally / abs(bally) * self.magic_ y
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self.target.y = bally / abs(bally) * self.magic_ y
elif fabs(ballx) < 250:
if bally > 76@:
self.target.y
elif bally < -70:
self.target.y

self.magic_ y

-self.magic_y

# if fabs(bally) > self.bb.param.goal width / 2:
# self.target.x -= 100
# elif fabs(ballx) > 300:
# pass
# if fabs(bally) > self.bb.param.goal width / 2:
# self.target.x += 100

# if fabs(ballx) > 300:

# if fabs(ballx) > 200 and fabs(y) < 70 and
fabs(self.target.y) == 30:

# self.target.y *= 2

self.bb.target used = False

self.bb.target_used = True
self.bb.attack_target = self.target

# enable kicking
self.bb.kick_enabled = True

# Don't kick straight when kickoff
if self.bb.gc_info.kickoff and
self.bb.timer gc playing.elapsed() < 15:
if self.bb.param.attack_right:
self.bb.attack_target = VecPos(550, 320 *
self.random_side)
else:
self.bb.attack target = VecPos(-550, 320 *
self.random_side)

StrikerBrainfVinit=24)iA{t self.targetflbb.attack_target

v D E4IRE

self.magic_y = 30
if bb.param.attack_right:

self.target = VecPos(550, self.magic_y)
else:

self.target = VecPos(-550, self.magic_y)
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bb.attack target = self.target
HiXPmagic_y@EXH— B, AXRFE—R, 1L AEHEESF ()
SRfGexecute BEE B 211 T target. xMtarget.yRIAE BB EE, B—RIIEZMIZE

well, HBXARELIZED ()
X _EStrikerBrainfy &l 5 R 215 EIMtarget 5 #blackboard, ITHESHITHEME. MITHIERD
=HEFN, MENTED:

v DI EHIRE

DynamicGuardSelector([
(Attack(bb),
GuardSelector(BallSeen(), TeamBallSeen(), Kicking())),
# (FindLastBall(bb), BalllLostRecent()),
# (Parallel(GoToInitPos(bb), FindBall(bb)),
# GuardSequence(ReEntrying(), Invert(BallSeen()))),
(SeekBall(bb), None),

XX E—DGS, DGSEIER T
o SHIRE

(Attack(bb),GuardSelector(BallSeen(), TeamBallSeen(), Kicking()))

gl
(SeekBall(bb), None)
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XMBIRIFIEE, Attack(bb)#IH 1T HE2GuardSelector(BallSeen(), TeamBallSeen(),
Kicking())

GuardSelector@ A BEE®EEME, BE—1ATruefiRETrue, BNR[EFalse

LM U RNEBABEEK. PARBRIKSE ETimiKk, #EBH TAttack(bb), SNFEIHIT
SeekBall(bb)

OK, Hf13&kFAttack(bb)

+
|

MateBallHandling KickSuccess

AssistBall AfterAttack

=

P

() —

E—H®

{ ) T
| KickHead I GoKick | |TrackBaII|
[e] o
~lr_%
[ GotOutOfassist ] [ GotAssist l
g l

GoToAssistPoint TrackBall FindBall

Attack 28 2—1"DGS

v SHHB

(AssistBall(bb), MateBallHandling()),
(AfterAttack(bb), KickSuccess()),
(AttackBall(bb), None)

HPE=19x%

1 AssistBall

fih & 2514 MateBallHandling() — bb.mate_ball_handling == True
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A

N2 v 1
0 (]
I\

Y \ !

[ GotOutOfAssist ] [ GotAssist ] BallSeen
L T
Y l
[ GoToAssistPoint ] TrackBall FindBall

AssistBall (Parallel)
—— DynamicGuardSelector
| —— (GoToAssistPoint(bb), GotOutOfAssist(), GotAssist() «— F&=NZHHBN =
| L—— (Do(bb), None, None)
L DynamicGuardSelector
—— (TrackBall(bb), BallSeen()) — BEIEK: KBER
L (FindBall(bb), None) —BED: KR

XEJERHER, ZRIFA(NEDCGSHITRETAH, B—T27TH, BTEFIEFEYE (5
1) , ERXERNLRIXEE=7TH, ANKIIXEES Tuse_exit=True, BN TIBHEF
4, MAEBRMEGuardZ Rl T False, tBAZREHIZIEL, MESFAREFHEMTue ZRIL

XTHNMERIET T

1R ETE, XEMDo(bb), 1B&REHTcrouch(), il Eself.action_generator.crouch(),
Wi Zreturn BodyCommand(0, 0, 0, BodyCommand.CROUCH)

X NCROUCHM NIZ S0, thEEtAn), MASHEINRI BT, HEEBh

&

v D E#HIRE
case 0: // ui#E
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/* code */
parameters.stp.vel cmd = {0,0,0};
parameters.stp.gait_type = 0;
break;

TEEANTFMIFGoToAssistPoint(bb), GotOutOfAssist(), GotAssist()

GoToAssistPoint(bb) it BB = HETE

XIIHRBFEEALNREEN.

I t¥Abhumanf{iEZ 5, BFBNITE A IEITEassist_point

dest = self.bb.best_pos

dest.z = degree_between(robot_pos, ball_global)

AT RE X bb.best_posEATTE LKA
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v EHIRE

@property
def best _pos(self):

field length = self.param.field length
field width = self.param.field width

voronoi_region = self.voronoi_region
sample points = sample points_in_voronoi(voronoi_region,
num_points=20)

position_rater = PositionRater(self.param.role)

best_score = -Inf
best point = None
#IHEORFE P AL E 5 0
ball pos =
DBlackboard.vector3 to tuple(self.vision info.ball global)
for point in sample points:
score = position_rater.posRating(point, ball pos,
self.online_mates_pos,
(-field_length/2,
field _length/2, -field width/2, field width/2))
if score > best_score:
best_point = point
best_score = score

# UETALE S5

current_score =
position_rater.posRating(self.vision_info.robot_pos,
self.vision_info.ball_global, self.online_mates_pos,

(-field_length/2,

field _length/2, -field width/2, field width/2))

current_pos =
DBlackboard.vector3 to tuple(self.vision_info.robot_pos)

if best point is not None:
best _x, best y = best point
if current_pos is not None:
current_x, current_y = current_pos
distance = sqgrt((current_x - best x) ** 2 + (current_y
- best_y) ** 2)
else:
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distance = float("inf")

score_improvement = best_score - current_score

#it R R B B T AR B HER B R T BIME, WAL A,
T3 R4 2w o &

self.score_improvement_threshold = 0.1 #E TR

self.distance_threshold = 20.0 # PEES A

if (score_improvement/best score) >
self.score_improvement_threshold and distance > self.distance_threshold:

best _point = best point

else:
best point = current_pos
else:

best point = current_pos #best_pointsz— ol

best pos = VecPos.from list(best point) # convert to VecPos (Jt
ZH A ] LU From_1istiX /N J7i%)

return best pos

Bt =3RSvoronoi_region, &/X3KEXvoronoi_regionfisiBAE—IX

v S48
@property
def voronoi_region(self):
#BNACALE

teammates _pos = dict(self.online mates pos) #get voronoi_regionsif%{
TR K team_infofddict#g il

my x = float(self.vision_info.robot pos.x)

my y = float(self.vision_info.robot pos.y)

# BHAC (self.id) MAF|FHrh

# XFHESEENTFIGRES T {1 (%y), 2t (%y)...}

teammates_pos[self.id] = (my_x + 0.01*self.id, my_y + 0.01*self.id)

#I7HAE B

field length = self.param.field length

field width = self.param.field width

field bounds = ((-field_length/2, -field width/2), (field length/2,
field width/2))

#1t 5 H CPTE R voronoi [X 1

voronoi region = get voronoi_region(self.id, teammates pos,
field _bounds)

return voronoi_region
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EBCHId, IBEPARAJteammates_pos (Bl1iEEHCBMAZ ZERN) , AEIFHMERE

#tget_voronoi_regionsREN (IXHEHZPIUES, B—~EENRE)

X get_voronoi_regionsBE—mE 7, BEREIRMENER TS ANPEL, pH—LT

8, REHIEEM SRS TEANIED .,

EFTERIvoronoi_region B E X201 R, ARERIE0le# 1T o

position_rater = PositionRater(self.param.role)

PositionRateriZ4&

1 1RiEroleiZ B S %]
N

"striker": {
'ball weight': 1.8,
'goal weight': 1, # INERIIACE (BRITARTE, SIHLSHE D
'teammate_weight': -0.6,
'boundary_weight': -0.8,
'offensive bias': 1.4, # BGhnidkEXcfA
'shooting angle weight': 1.3, # BN 1 ER =
'sigma_ball': 200,
'sigma_teammate': 100,
'sigma_boundary': 890,
'preferred_ball distance': 80,
'wide_goal bonus': 1.2, # TEERITXh&R%E
}s

A4

total rating =
(ball _potential + goal potential +
teammate_potential + boundary potential + role_potential)

WD REEBS T BI7EN

e ball_potential 3kKIK5|, BT SHES
e goal_potential k[ 1IK5|
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e teammate_potential PA R HER

e boundary_potential IR HEF
« role_potential %[ 1A EMHA KU ERIINK

BEE()!
XA AZBIKEITHY, FRERELXRNIG?

assist_pointth 2iIXMAHRA, BERXNassisti% B EBINAIZEEINN, Frastrikerff 2XEHIZ
=}

TEHH20TRFSPoHESHN, RAEMNIUELLREENEZH
Sk S
DEIR AT 10% (score_improvement / best_score > 0.1)

FEE#E1d 20cm

2 AfterAttack
XN XEN T B RS ithEY
(AfterAttack(bb), KickSuccess())
KickSuccessi&
class KickSuccess(ConditionLeaf):
def condition(self):
return 0 <= self.get_bb().timer_kick_success.elapsed() <= 1

timer_kick_success 7 2k B X E

v EHIRE

if self.motion_info.status == MotionInfo.KICKING:
self.kicking = True
else:
if self.kicking: # NIM KICKING 25k
KICKING
self.timer_kick success.restart() # « BT A BT g
self.kicking = False
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¥Ia1E Timer(left_shift=9999), elapsed —FFHIARZE 9999, FTIA KickSuccess ZRIAR

False,

AR BBERGHELSSRAVMEE], timer_kick_success =&, elapsed M 0 FFt&itAT, 17

A KickSuccess 5§ True

AfterAttackTi B2 T, H1TIHEAEIFIFindBall(bb, look_down=True)

XMook _downBEEFE, BrEXESH o)A

[

BRIABE, bb.kicking—EZfalse, MFREFNS, XE—eature (bushi)
L1

3 AttackBall

B e feset_state('ball_handling')5 A\behavior_info, F=IEHES1EEIK

J&E FE—"announce_ball_handling() X M2 EE, ME LA

A4

class AfterAttack(Parallel):

def __init_ (self, bb):
args = (Do(bb, 'crouch'), FindBall(bb, look_down=True))
super (AfterAttack, self). init (*args)

def run(self):
# Release ball handling after kicking ball

self.get bb().set_state('searching')
super (AfterAttack, self).run()

20/ 25
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[ AttackBall ]

J

D
[ Kicking ] \E l l
y

[ KickHead ] [ GoKick ] [TrackBall]

RN, EABAIZEHREIT, kicking—EZfalse, AilAKickHeadii—EHiR&AET

BIET, HIEEPGoKick, TrackBall)

TrackBall KRERHE, THEBESZNA
GoKick
N SHRE

class GoKick(Skill):

Go to the ball and kick.

def __init_ (self, bb):
super(GoKick, self). init_(bb)
self.kick timer = Timer()

def on_start(self):
self.kick_timer
self.bb.kicking

Timer()
False
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self.get _bb().target_used = True

def on_end(self):
super(GoKick, self).on_end()

def execute(self):
ball global =
VecPos.from_vector3(self.bb.vision_info.ball global)
# Kick direction(global) of ball
target = (self.bb.attack target - ball global).slope()
enable dribble = False
robot_pos = VecPos.from_vector3(self.bb.vision_info.robot_pos)
if self.bb.param.pos _role == ‘'striker':
if self.bb.param.attack right:
enable dribble = ball global.x < -150
else:
enable_dribble = ball _global.x >= 150
else:
enable_dribble = False
# here
# self.bb.action_cmd.bodyCmd =
self.action_generator.dribble(ball global.x, ball global.y, target)

if enable_dribble:
self.bb.action_cmd.bodyCmd =
self.action_generator.dribble(ball global.x, ball global.y, target)
else:

self.bb.action_cmd.bodyCmd =
self.action _generator.kick ball(ball global.x, ball global.y, target)

return Status.RUNNING

X2 MStrikerBrain EEZEIBKHIEINR, REREXTBEIFRAKOUETELB
KAVAE, AERIEERIKRIUE, xiEdribble (27%) s&Ekick (B3K)

v EHIRE

if enable_dribble:
self.bb.action_cmd.bodyCmd =

self.action_generator.dribble(ball global.x, ball global.y, target)
else:

self.bb.action_cmd.bodyCmd =
self.action_generator.kick ball(ball global.x, ball global.y, target)

MESEBK PBEF 2dribble, BIK|1iTH 2kick
Ebandribble, EA{AINY
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v 0) &5

self.bb.action_cmd.bodyCmd = self.action_generator.dribble(
ball global.x, ball global.y, target)

RIE & B IFE EBodyCommand(ball_global.x, ball_global.y, target, DRIBBLE=3)

=

=]

bb.publish() # 12 action_cmd K =E

mEfNRE, TOTBERE—THRA

BAIBIET#B 2 IAStriker2#5lRY, Befi 118 E GCStriker
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PRFE R ZR—T

Task

| [

|
[

Branch \

[

!

ConditionLeaf Skill

DGS

Parallel ] [S'ngleRunmngc

hildBranch

p.s.
1 python/\R&[E1Z

super(Child, self).init(args)

XN Z Python A F A 364915 BR 1

2 TAM/\IRE

guard F I M2— 1 RHHE
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s %5 (Task) BNNNERS(, FHHD
-k E {51
TAWER  feow ersmmnEszes Be
—MES, (BELEN HELE )
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