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HTN (Hierarchical Task Network)
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HTN (Hierarchical Task Network)

(at ?p ?x)
(destination p ?y)
(available-truck ?t)

task: task:

(transport-two ?p 7q)

preconditions:

preconditions:

(package ?p)
(package ?q)

subtasks: > > subtasks:
(dispatch 7t ?x)l \(\oad 7t ?p)l |(move X ?y)”(return Tt ?x)[ |(transport ?p)‘ |(t(ansport ?q)l

task: | (dispatch 2t ?x) task: |(return 7t 7x)

> >

subtasks: |(reserve ?t)“(move ?t home ?x)‘ subtasks: |(move 7t ?x home)” (free ?t) |

Figure 1: Methods for transporting a package ?p, transporting two packages 7p and 7q,
dispatching a truck ?t, and returning the truck. Arrows are ardering constraints.
The shaded subtasks are primitive tasks that are accomplished by the following
planning operators: (load 7t 7p) loads ?p onto 7t; (move 7t 7x 7y) moves 7t from
7% to ?y; (reserve 7t) deletes (available-truck 7t) to signal that the truck is in use;
(free 7t) adds (available-truck ?t) to signal that the truck is no longer in use.

Dana Nau et al., “SHOP2: An HTN Planning System”,
Journal of Artificial Intelligence Research 20 (2003) 379-404

HTN (1) [11]



HTN (Hierarchical Task Network)

(package p1)
(package p2)

(transport p1)

(at p1li1) (at p2 12)
(destination p1 13) (destination p2 14)
(available-truck t1) {available-truck t2) Task

(transport p1)

(move t2 12 14)

(reserve t2)

(

reserve t1)

(free t1)

(move t1 home I1)| |(mcva t2 home \2)‘ |(mave t113 hnme)l

(free t2)

|(mnve t2 14 hnme)l

Figure 2: A plan for accomplisi T the following initial state:
{(package p1), (at pl I1), (destination pl I3), (available-truck t1}, (at t1 home),
(package p2), (at p2 12), (destination p2 14), (available-truck t2}, (at t2 home)}.

Dana Nau et al., “SHOP2: An HTN Planning System”,
Journal of Artificial Intelligence Research 20 (2003) 379-404
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Dana S. Nau,"Hierarchical Task Network Planning”, Lecture slides for Automated Planning:

Theory and Practice http://www.cs.umd.edu/~nau/cmsc722/notes/chapterl1.pdf
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HTN (Hierarchical Task Network)

Methods (Continued)
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Dana S. Nau,"Hierarchical Task Network Planning”, Lecture slides for Automated Planning:

Theory and Practice http://www.cs.umd.edu/~nau/cmsc722/notes/chapterl1.pdf
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(threat ?inp_threat turret) ;i
Precondition
1ge) )

| (and (not (threat ?inp_threat humanoid)) (not (threat ?inp_threat turret))
{distance_to_threat ?inp_threat ?threat_distance)
(call It ?threat distanc apon_rocket_max_range) )
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Individual Al : Application

+ branch_mp behave ———————— f']\mi[ﬂl'ﬂllfh}
+ (do_behave _on_foot_mp)
+ branch_medic_revive ——————— 437 (Branch)
+ (do_medic_revive)
- branch_medic_revive abort
- branch_medic_revive continue ﬁj\ﬂﬁuxi‘-«
+ branch_redic_revi
[Tforget = (G
(lremember
:E!Ug__r_l::lcrr

TaskList

+ Lwall Lﬂ .::I:I:drl- 541b crouching auto)
+ (wield_weapon_pref wp_online_mp_bot_revive_gun)

- branch_auto _and have active

- branch auto wp pref P |

2 I:-rar'u:h:dc-ant:swﬁch_w.'eapcnn 71 “& JR}H
+ branch_switch_weapon

(#0 = wp_online_mp_bat_revive_gun)

+ (wield_weapon_pre ternal ".'p rmlme rr1p bot_revive_gun)
(fuse item_on_entity [° ]
({forget active_plar
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HTN PLAN {non-interruptible) - [BOT] Tremethick
DECOMPQOSITION

TASK LIST

(1forget active plan **)

(!remember - active plan medic_revive [! -

(!log_color magenta “Medic reviving nearby Entrrv

{!broadcast friendlies 30.0 10.0 medic_reviving [Soldier:Timmermany])

(1select_target [Soldier:Timmerr 1)

(walk segment (2370 2369 2368 2367 2366 2365 ... 5416) standing auto () () ())
A (!select_weapon wp_online_mp_bot_revive _gun)

(luse_item_on_entity [S¢ TimmermanV] crouching)

(Iforget active plan **)

ACTIVE TASK INFO
AIHTMPrimitiveTaskSelectWeapon -
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Squad Al

(:method (order_member_defend ?inp_member ?inp_id ?inp_level ?inp_marker 7inp_context_hint)

(branch_advance

()
(

(forget member_status ?inp_member **)
(!remember - member_status ?inp_member ordered_to_defend ?inp_id)
(!start_command_sequence 7inp_member ?inp_level 1)
(do_announce_destination_waypoint_to_member ?inp_member)
{Yorder 7inp_member clear area filter]) - 1 .
(order 7inp_member EtXAma
set_area_restrictions (call find_areas_to_wp ?inp_member (call get_entity wp 7
inp_marker)))
(lorder_custom 7inp_member move_to_defend ?inp_marker ?inp_context_hint)
(lorder custom ?inp member send member message custom completed defend ?
inp_id)
| (order_set_defend_area_restriction 7inp_member (caltget_entity_area 7inp_markery)
(order_custom ?inp_member defend_marker ?inp_marker ?inp_context_hint)
(lend_command_sequence ?inp_member)
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Hunger <20
Comfort -12
Hygiene -30
Bladder -75
Energy <80
Fun +440
Social  +10
Room -6

Mood +18
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- Mood +26

_w -Urinate (+40 Bladder)
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Mood Social W_Social
Social X_Social W_Social(X_Social) X_Social
Mood Mood
Mood
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Bad idea:
for each lot 1
for each agent x in 1
for each social interaction a on x

consider performing a on x

Better idea:

Choose which lot to go to: 1
Then choose which agent to talk to in 1 : x
Then choose which social interaction to perform

The Sims 1,2 The Sims 3
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maorality,
creativity,
spontaneity,
problem solving,
lack of prejudics,
acceptance of facts

seif-esteem, confidence,
achievement, respect of others,
respect by others

Trait Satisfaction: 1

Social 10 Iriendship, family, sexusl intimacy

P security ol: body, employment, resources,
Secunly morality, the tamily, health, property
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Maslow [2]
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Producers added hundreds of social interactions

Producers added thousands of production rules

They were adding content in a safe environment: they couldn’t crash the
system or cause an infinite loop




The Sims 3 [2]
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In Sims 1 & 2, every Sim had the same 8 motives
In Sims 3, each Sim has a different set of motives, based on his traits
But the set of motives doesn’t just vary between individuals, it also

varies within the same individual over time

We add and remove motives through time, to model a Sim’s
understanding of social norms
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Traits also affect how they to social interactions initiated by
others

How a Sim responds to a social depends on a series of production-rules:
ZOF o322 /—/L

TryingToBe.Funny -> Neutral
TryingToBe.Funny && Repetition -> Boring

TryingToBe.Funny && LTR < -20 -> Insulting
TryingToBe.Funny && Target.GoodSenseOfHumor -> Funny

[2]
FT—ARKYTJE7oas o3 )L—JL

Production-rules are ranked by specificity

The most specific rule fires

Often, the traits of the actor or the target determine the outcome
When a rule fires, the other Sim learns the trait

Thus, trait learning is contextual

FOZ o g2 J—)L

TryingToBe -> Neutral

TryingToBe && Repetition -> Boring

TryingToBe && LTR < -20 -> Insulting
TryingToBe && Target.GoodSenseOfHumor -> Funny
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