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Beca Vessal (She/Her)

« Senior gameplay programmer with Al specialization at Double
Fine
« Gameplay programmer — 8 years experience
« Psychonauts 2
 Level specific systems
« Al: NPC, Animal Al, and Boss systems

* Food and travel adventurer
* Love memes
* Once cooked scrambled eggs for Gordon Ramsay
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 TECH SUPPORT




Credited Shipped Titles




Talk Outline

« Psychonauts 2 Boss System - Core Requirements
 Traditional Solutions

* Our Solution: Maneuver System

 Creating & Tuning Attacks and Attack Combos

Credits: Cassie Boss Concept Art by Levi Ryken




Psychonauts 2 Boss System — Core Requirements

 Flexible designer friendly system

» Simultaneous team collaboration

* BOSs responsiveness

* Unique, challenging, and fun boss phases
 Deliver dialog at appropriate times

* Boss attack cooldowns

» Support characters for Raz




Featured Psychonauts 2 Bosses
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Die-Brarian (Cassie) Boss
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Cassie Boss Intro
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Lucky Boss Intro
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Luctopus (Lucky) Boss
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Maligula Boss Intro
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Psychonauts 2 Boss Dev Timeline

Cassie, Lucky, and Maligula Boss Polish
3 Months

Maligula Boss
Concepting + Prototyping
2 Months

4 )
Cassie Boss Lucky Boss
Concepting + Prototyping Concepting + Prototyping
3 Months 2 Months
\ y,
4 N\
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Cassie, Lucky, and Maligula Boss P1 Bugs

1 Month
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Remaining Boss Tasks
1 Month
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Traditional Solutions — Boss Blueprint (BP)
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Traditional Solutions — Animation State Graph

Turns




Internal Research — Maneuver System

Turns

Jlksrime A

Hit Reactions ;-,\ *if_ S
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Maneuver

Data Action

Credits: Sound Mixer Photo from Stocksnap from Pixabay
Bees Deltora Quest Bee Meme GIF photo from Tenor




Base Maneuver Action

UCLASS(Blueprintable, BlueprintType)

1class : public UP2CharacterAction
{

' GENERATED_UCLASS_BODY()

public:

virtual void SetData(UP2Maneuver* pManeuverData, const FManeuverContext& context);

virtual void SetCharacter(AP2Character* pCharacter) override;
virtual void Started Native() override;

virtual void Interrupted Native() override;

virtual void Update Native(float fDeltaSeconds) override;
virtual void Ended Mative() override;

JEUNCTION(BlueprintPure, Category = "Maneuver", DisplayName = "Get Maneuver Data")
UP2Maneuver® GetManeuverData() const;

X
71\
e O
e ——e—




Maneuver Data Example - Basic

File E
r Asset: MNVR_LuckyBoss_CardPass_FlayCard

o

save Browse

@) Details
n Open P2ZManeuver
[searchDetals — OE=E N
4 Maneuver
Maneuver Acticn Class P2ManeuverAction~ K S IE T fika
4 Dynamic Montage Data g

AN_Lucktopus_Boss_PlayCards_CardPass -
€ 0"

Anim Sequence

Slot Mame
Blend In Time

Blend Out Time

In Play Rate

Loop Count

Blend Out Trigger Time

In Time To Start Montage At



Maneuver Data Example - Attack

@ Details @ Details

n Open P2ProjectileAttack
Ol = Py 0 Open P2ProjectileAttack

Projectile Cl PRJT_LuckyBossBomb 2 - -
rojectile Class _Lucky m 0 + X 4 P2Projectile Attack
Number Of Projectiles

Projectile Class PRJT _LuckyBossBomb~ [ ISR BN Sk

Projectile Spawn Socket Mame

Should Attach to Socket
Mumber Of Projectiles
SheuldinstantSpawnAndLaunch B

Spawn Delay Projectile Spawn Socket Name

Should Attach to Socket

Animation Time

Projectile Type

ShouldinstantSpawnAndLaunch

[ Missile
, Spawn Delay 0.0 K
4 Lob with Constant Speed
Arc Parameter (Lobbed Type) Animation Time 0.0 i
[» Lob With Variable Speed PrﬂjE{:t”E T}'p’E Lobbed - H
Maneuver Action Class [ Missile

4 Dynamic Montage Data a
4 Lob with Constant Speed

Arc Parameter (Lobbed Type) 077 W

Anim Sequence

Slot Name [ Lob With Wariable Speed

Blend In Time
Blend Out Time

In Play Rate

Maneuver Action Class MMNVRACTN_LuckyBoss_BombSpitHeadTrack « [ JEE® R .  Sika

Leop Count

Blend Out Trigger Time

In Time To Start Montage At



Maneuver Action

C++

MMNVEACTM_
LuckybBoss_
Tableshock




Maneuver Action Example — Code

3 B#include "Character/Actions/P2ManeuverAction.h"
A
5 #include "P2ManeuverAction_ ProjectileAttack.generated.h”
b
7 ULLAS. ()
8 Bclass UP2ManeuverAction ProjectileAttack : public UP2ManeuverAction
9 {
10 |i  GENERATED_BODY()
11 |
12 protected:
13 E
14 i virtual void Started Native() override;
15 : virtual void Ended Native() override;
16 |
17 ! virtual void ReceiveNotify(const FManeuverNotify& Notify) override;
18 |
19 private:
20 i
21 i AActor* m_pSpawnedProjectile = nullptr;
22 : FTimerHandle m_TimerHandle;
23 i FTimerHandle m_InstantSpawnTimerHandle;
24 : FTimerHandle m_SpawnDelayTimerHandle;
25 i int iNumberOfProjectilesSpawned = @;
26 '

.




Maneuver Action Example — Blueprint (BP)

m= Event Graph

‘iﬁ" €« » ‘ ma# MNVRACTN_LuckyBoss_TableShock_Strike > Event Graph

CET T " Parent Started v — 4 Cast To CHR_LuckyBoss VAT arye
Is W, u

._. .#.Eﬂ: |='|‘|'*;|. ' ' 'EI:'I'.'C |=-,‘||*:|.

i
O Target [self|  Meturn vaue @ -




Maneuver Chain




Crafting Attack

FZManeuver Chamn

LArdEassilelegrap




Common Attack Pattern with Maneuver Chain

Telegraph Attack Recovery




Telegraph Maneuver

P2ZManeuver Chain

P2ManeuverChainAction -

MNVRE_LuckyBoss_ CardEassielegraph

.« :

MMNWVH_LuckyBoss_CardFassAtiack

d

MMNWVHE_LeckyBoss_CardFassExit

d




Card Pass Attack Maneuver

P2ZManeuver Chain

P2ManeuverChainAction -

MNVRE_LuckyBoss_ CardEassielegraph

.« :

MMNWVHE_LockyBoss_Ca

d

MMNWVHE_LeckyBoss_CardFassExit

d




Recovery Maneuver

P2ZManeuver Chain

P2ManeuverChainAction -

MNVRE_LuckyBoss_ CardEassielegraph

.« :

MMNWVH_LuckyBoss_CardFassAtiack

d

MMNWVHE_LeckyBoss_CardFassExit

d
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@ Details

(searchpetails . OfiE A

4 P2Maneuver Chain
Chain Action Class

4 Chain Items
~40

Default Maneuver

[* Conditional Branch

G

Default Maneuver

[* Conditional Branch

Crafting Attack Combos

Open P2ZManeuverChain 0

4 P2Maneuver Chain

P2ManeuverChainAction Chain Action Class
2 Array elements <4 @ o 4 Chain ltems
2 members -~ 3 40

|
2 members
|

MNVRChain_CassieBoss_Swipe_Phasel =

€ 0

Default Maneuver

[* Conditional Branch

- 3

MNVRAChain_CassieBossShush_Phasel_MoBlendin -

€ 0"

Default Maneuver

[* Conditional Branch

Open P2ManeuverChain

(searchDetails . DON:E L4

P2ManeuverChainAction

2 Array elements 4= @ o

2 members * ]

MHNVAChain_CassieBoss_Swipe_Phasel =
« 0=

MNVRChain CassieBoss_Beessummon_Phasel -

€ 0"
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Dialog per Maneuver

File Edit Asset Win

Asset: MNVR_LuckyBoss_TableShock_PlayCard

w N~

aaWe  Browse

Custom Dialog Settings




Choosing Maneuvers

cision r

oad photo from Micha from




Boss Al State — Maneuvers Per Phase




Boss Al State - Behavior Tree — Choosing Maneuver

l N

9
J Has Current Target Set
Blackboard: CumrentTarget is Is Set 10
m Attack
Sequence

\

=¢ Clear Current Maneuver =« Pick Best Attack . Has Current Target
BTT_ClearCurrenth anewver: BTT_CassieBossPickBestAttack: Blackboard: CurrentTanget is |3 Set

Cument Attack Data: CumentAttackData Current Target: CurrentTarget ] Has Current Attack Data Set

Current Attack Data: CumentAttackData Blackboard: CurrentAttackData is |s Set
Hext Attack Delay: Betweendttacks Cooldown

=¢ Execute Maneuver

Executeldamneuver




Maneuver Conditions

=)

T + - ] . ¥ T +
Custom Al Maneuver Criteria

CHR_BigFan_CaszszieBoss

=




Maligula Melee Attack Conditions

4 Custom Settings 1 Array elements = @ 2

40

4 Al Manewver Criteria

[* Min Max Distance to Start Attack Criteria

xo0  ofvsoo o fg

[* Min Max Path Range to Start Attack Criteria X 0.0 Y 00 i

[* Min Max Facing Angle to Target




Maligula Charge Attack Conditions

File E . _ o
Asset: MNVRChain_MaligulaPhase2_Charge

o

Save Browse

&) Details
n

4 Custom Settings
40
4 Al Maneuver Criteria
[ Min Max Distance to Start Attack Criteria
[* Min Max Path Range to Start Attack Criteria

Require Target on Nav
Hequire Path to Targe
Perform Sweep Check

[* Min Max Facing Angle to Target




File  Edit Asset \p

e

Save Browse

Ass

@ Details
n

Reusing Same Maneuvers

Asset Type: P2ProjectileAttack

1. MNVR_LuckyBoss_BombSpitLoop

Open P2ProjectileAttack

4 P2Projectile Attack

Projectile Class PRJT_LuckyBossBomb~ [ S SR R Jike I
%

Mumber Of Projectiles
Projectile Spawn Socket Name
Should Attach to Socket
ShouldinstantSpawnAndlaunch
Spawn Delay

Animation Time

Projectile Type
i Missile

4 Lob with Constant Speed

Arc Parameter (Lobbed Type)

[ Lob With Variable Speed

O -

File Edit As

e

Save Browse

Asset Type: P2ProjectileAttack

Asset: MNVR_MaligulaPhase2_WaterSnake_Strike

& Details
n Open P2ProjectileAttack

4 P2Projectile Attack

Projectile Class PRJT_MaligulaBoss_WaterSnake -
NMumber Of Projectiles

Projectile Spawn Socket Name

Should Attach to Socket
ShouldinstantSpawnAndlLaunch ' s
Spawn Delay 0.0 (N

Animation Time

Projectile Type
4 Missile
Launch Speed (Missile Type)

[ Lob with Constant Speed

[ Lob With Variable Speed



Luctopus







Tuning Attacks - Basic

@ Details

4 P2Projectile Attack

Projectile Class

Projectile Spawn Socket Name

Should Attach to Socket
ShouldinstantSpawnAndLaunch B

Spawn Delay 0.0 e
Animation Time 0.0 L
Projectile Type Lobbed v s

- Missile

4 Lob with Constant Speed

Arc Parameter (Lobbed Type)




Luctopus

Luctopus: . = —
Ooh, you'reiin luck! This card comes with a free prize!

V4 B




Tuning Attacks — More Difficult

@ Details

4 P2Projectile Attack

Projectile Class

NMumber Of Projectiles
Projectile Spawn Socket Name
Should Attach to Socket
shouldinstantSpawnAndLaunch
Spawn Delay

Animation Time

Projectile Type
[ Missile

4 Lob with Constant Speed

Arc Parameter (Lobbed Type)




Luctopus




Tuning Attack Conditions

T Open P2SpawnMinionsManeuver

searchDetails . DOl=L4

4 Al Maneuver Criteria

[* Min Max Distance to Start Attack Crite LAY

S

Initial Cooldown
Cooldown
Cooldown Global

Cooldown Maneuver Group

Maneuver Group Name Mone

a

Fedl
Fi

Priority

Only Allowed After These Maneuvers 0 Array elements ==

blin Time Since All Minions Died 0.0




Adjusting Timing of Attacks

& Details
n Open P2TimedManeuver

Ao

4 P2Timed Maneuver

Animation Time 0.4 i’ [

4 Dynamic Montage Data

AN_Cassie_Boss_Attack_Beesummen_ZTelegraph -
e 0"

Anim Sequence

Slot Mame a

Blend In Time a

Blend Out Time 0.0 4|
BT ' ©

Loop Count 1

Blend Out Trigger Time 0.0 ya

In Time To Start Montage At 0.0




Tuning Between Attacks Cooldown

-
[~ Has Cument Target Set \
P4 kb, CurrersT arge iz xS e e

= Attack Sequence with Cooldown At End w
y 2 Wait

Wait 0 -0 2

=¢ Clear Current Maneuver =¢ Pick Best Attack [ Has Cument Target
ETT_ClaaCume i BTT_SockFuppefianF chilamimack T[T ey pu— ——— Y 4 3 After A k Coold
Crmor: Aack D’ Curmens fackDiat ?‘;Eﬂﬂ;ﬂcﬂﬂ- [ Has Cument Attack Data Set W ackhaardTime: Boorkmacktad down
Pt ek Dol vy’ © o — Bl s=haard. CurrereliesckDopn iz lz Sen
=¢ Execute Maneuver

4 Psychonauts Al State

After Attack Cooldown 40

éﬁ‘;yr



Adding Difficulty and Variety of Attacks Per Phase
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Support Character Assist as Maneuver

d Maneuver Options 4 Array elements 4= [ 2
40D 2 members * 13
4 Conditions To Select 3 Array elements 4 @ 2

MAMELWER - Has Cooldown Expired? w B |

G gl
a8 0 (08

s

4 P2Conditional Maneuver_HasCooldownExpired

Initial Cooldown ) -
Cooldown &0.0 Wl
- P2 Conditional
Cd MANEUVER (Boss) - Has Any Minions Out? » [ ikl
4 P2 Conditional
Invert Condition -

42

4 P2ConditionalManeuver_ActorOfClassExists

Actor Class CASS_CassieBoss_MurderProp~ R S S S S
- P2 Conditional
MHVE_MurderProplaunch_Phasel =
Maneuver

€© 0o




Simultaneous Team Collaboration

Asset Type: P2ProjectileAttack Asset Type: P2Maneuver

BombSpitLoop BombSpit_PlayCard
) . Asset Type: P2ManeuverChain
Save Browse
@) Details Save Browse
] jecti :
Open P2ProjectileAttack @ Detalls
L g .
E ] Open P2ManeuverChain

4 P2Projectile Attack 4 Maneuver

Projectile Class PRJT_LuckyBossBombw [ S e REC TN Jik-| 4 P?Maneuver Chain Full Body Animation

Number Of Projectiles Full Body Anim Clear Behavior

Chain Action Class P2ManeuverChainAction+ [ S SR T 4

4 Chain ltems 4 Array elements 4+ @ 2

Mone e
'J
Maneuver Action Class CATEREI el 4 O 4+ X o
MNVR_LuckyBoss_BombSpit_PlayCand -

B = Default Maneuver N
Animation Time & 0~ Stim Self on Start Nene

Projectile Spawn Sccket Name Upper Bedy Animation

Should Attach to Socket Upper Bedy Anim Clear Behavior
Shouldinstant SpawnAndLaunch

Spawn Delay

3
4

Projectile Type Lobbed a

[ Missile [ Conditicnal Branch

=

Style Override

4 Lob with Constant Speed [ Custom Settings 1 Array elements =4 @ =9
Arc Parameter (Lobbed Type) MNVR_LuckyBoss_BombSpit_Telegraph Preconditions 0 Array elements 4= @
5 . Default Maneuver
[- Lob With Variable Speed | & D= Maneuver Tags [Mo Flags Set) -
Should Check for Animation Timeou . a
4 Maneuver I Conditicnal Branch 9
Upgrade Mods 0 Map elements + @
Full Body Animation _ id2 2 members -
- 4 Dynamic Montage Data
Full Body Anim Clear Behavior [None |
MNWVR_LuckyBoss_BombSpitloop =
Upper Body Animation _ Default Maneuver ) i AN_Lucktopus_Boss_FlayCards_Bomb =
| & D Anim Sequence € Do
Upper Body Anim Clear Behavior _
Maneuver Action Class e O 4+ X 2 [ Conditional Branch k=] Slot Name
] 2 members 3 Blend In Time
None -
Stim Self on Start None Blend Out Time
& D MNVA_LuckyBoss_BombSpit_Recovery =
Default Maneuver | In Play Rate
* 01

[ Style Override Loop Count
4 Custom Settings 1 Array elements == @ 2 ' Conditional Branch = Blend Out Trigger Time

In Time To Start Montage At

i40 Custom Dialog Settings - 9

[» P2CustemDialegSettings



Postmortem — Placeholder Animation

* Remove the need for a placeholder
animation

* Could still have optional anim montage
property

4 Dynamic Montage Data

Anim Sequence

Slot Name

Blend In Time

Blend Out Time

In Play Rate

Loop Cound

Blend Out Trigger Time

In Time To Start Montage At

AM_Cassie_Boss_Attack _BeseSummon_dBeeSwanm =

€ 0o

a

ga|

5
1.0 n.""
1 Ny

5
0.0 i



Postmortem — Maneuver Conditions

* Add/Remove maneuver conditions on  csseis Aay cements 4 @ 5
each maneuver/maneuver chain Custom A Manewer Gteria—~ JIIE

4 Al Maneuver Criteria

[* Min Max Distance to Start Attack Criteria x00 = O]
[* Min Max Path Range to Start Attack Criteria X 0.0 N

Require Target on Mav .

Require Path to Target

Perform Sweep Check B
[* Min Max Facing Angle to Target X 0.0 Y 1800 u
Require LOS

Requires Aeservation

Live Actor Type = 0O 4+ % =
Max Count Of Live Actor Type
Initial Cooldown

Cooldown

Cooldown Global

Cooldown Maneuver Group

Maneuver Group Name

Priority

Only Allowed After These Maneuvers 0 Array elements == {0

Min Time Since All Minions Died

Max Number Of Minions




Postmortem — Maneuver Anim Sequence

4 Dynamic Montage Data

Anim Sequence

Slot Mame
Blend In Time

Blend Out Time

AN_Lucktopus_Boss_Attack_Pass_Enter -

e 0 =

In Play Hate
Loop Count
Blend Out Trigger Time

In Time To Start Montage At




Why Use Maneuvers?

* Flexible designer friendly system v
 Simultaneous team collaboration v

* Boss responsiveness v

« Unigque, challenging, and fun boss phases v
» Deliver dialog at appropriate times v

* Boss attack cooldowns v

« Support characters for Raz v

* Could be used for general boss fights v



Boss Programming Team Credits

* Boss Programming Team

* Primary Programmer: Beca Vessal
* Devin Kelly-Sneed (Maneuver system)

e Chad Dawson (Boss spawner support, Maligula boss phase 3, Maligula boss level scripting
support)

e Aaron Jacobs (Camera support)
e Matt Enright (Snakenado Maligula tornado attack)
* Bert Chang (Enforcer enemy in Cassie boss)




Many Thanks!




Contact

* Email: rebeccaVessal@doublefine.com

* Twitter: @lcyRagemora
* LinkedIn: Rebecca Vessal - linkedin.com/in/rebecca-vessal/



mailto:rebeccaVessal@doublefine.com
https://www.linkedin.com/in/rebecca-vessal/

Appendix



Attack Damage Window
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} MeleeDar

M My Blueprint

age_RightHand

Attack Collider

-

4 Transform




Psychonauts 2 Boss Setup Guide

* Google Doc (View Only) link:


https://docs.google.com/document/d/1ylo8XlFBFbgx-wXA3VFd_1wd339lDKOLwEappv2ejMk/edit?usp=sharing
https://docs.google.com/document/d/1ylo8XlFBFbgx-wXA3VFd_1wd339lDKOLwEappv2ejMk/edit?usp=sharing
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