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Appendices

Appendix A: Navigation Code
/* Navi gation Conpound Actions */

happens(go_to_ roon(R R, T, T).

happens(go_to_room(RL, R3), T1, T4) : -
towar ds(R2, R3, Rl), connects(D, Rl R2),
hol ds_at ( door _open(D), T1),
happens(go_t hrough(D), T1, T2),
happens(go_t o_roon{R2, R3), T3, T4),
bef ore(T2, T3),
not (cli pped(T2,in(R2), T3)).

happens(go_to_roon(RL, R3), T1, T4) : -
connects(D, RL, R2),
hol ds_at (door _open(D), T1),
happens(go_t hrough(D), T1, T2),
happens(go_to_roon(R2, R3), T3, T4),
bef ore(T2, T3),
not (cli pped(T2,in(R2), T3)).

initiates(go_to roonm(RL, R2),in(R),T) :-
hol ds_at (i n(RL), T).

happens(go_t hrough(D), T1, T2) :-
hol ds_at (1 oc( cor ner (Cl), ahead), T1),
door (D, ClL, @),
happens(turn(left), T1),
happens(turn(left), T2),
bef ore(T1, T2),
not (cl i pped( T1, door _open(D), T2)).

happens(go_t hrough(D1), T1, T3) :-
hol ds_at (1 oc( cor ner (Cl, ahead)), T1),
door (D2, C1, @), diff (D1, D2),
hol ds_at ( door _open(D2), T1),
happens(go_strai ght, T1),
happens(go_t hrough(D1), T2, T3),
bef ore(T1, T2).

happens(go_t hrough(D), T1, T3) : -
hol ds_at (1 oc( cor ner (C, behi nd), T1),
happens(fol | ow wal | , T1),
happens(go_t hrough(D), T2, T3),
bef ore(T1, T2),
not (cl i pped(T1, door _open(D), T2)).

happens(go_t hrough(D), T1, T3) : -
hol ds_at (| oc( cor ner (C), ahead), T1),

i nner (Q),

happens(turn(right), T1),
happens(go_t hrough(D), T2, T3),

bef ore(T1, T2),

not (cl i pped(T1, door _open(D), T2)).

/* Navigation Heuristics */
towar ds(RL, RL, R2) .
towards(RL, R2, R3) :- connects(D Rl R2).

towards(RL, R2, R3) :-
connect s(D1, RL, R4), connects(D2, R4, R2).

/* External Actions */
term nat es(cl ose_door (D), door _open(D), T).

i nitiates(open_door (D), door_open(D), T).

Appendix B: Map Building Code
/* Map Buil di ng Conpound Actions */

happens(expl ore, T1, T6) : -
hol ds_at (1 oc( cor ner (Cl), ahead), T1),
i nner (C1),
unexpl or ed_corner (C1, T1),
happens(turn(right), T1, T2),

happens(fol l ow wal |, T3, T4), before(T2, T3),

happens(expl ore, T5, T6), before(T4, T5).

happens(expl ore, T1, T4) : -
hol ds_at (1 oc( cor ner (Cl), ahead), T1),
not (i nner(Cl)),
unexpl ored_corner (Cl1, T1),
happens(go_strai ght, T1, T2),
happens(expl ore, T3, T4), before(T2, T3).

happens(expl ore, T1, T4) : -
hol ds_at (1 oc( cor ner (Cl), behi nd), T1),
unexpl or ed_corner (C1, T1),
happens(fol l ow wal | , T1, T2),
happens(expl ore, T3, T4), before(T2, T3).

happens(expl ore, T1, T4) : -
hol ds_at (1 oc(corner(Cl), S), T1),
not (unexpl ored_corner (C1, T1)),
unexpl or ed_door (D, T1),
happens(go_t hrough(D), T1, T2),
happens(expl ore, T3, T4), before(T2, T3).

initiates(explore, knows_map, T).



hol ds_at (knows_nap, T) : -
not (unexpl ored_door (D, T)),
not (unexpl ored_corner (C T)).

unexpl ored_corner(CL, T) :-
pos(Cl, P), not(next_corner(R Cl, QR)).

unexpl ored_door (D,'T) :-
door (D, Cl1, @), not(connects(D RL, R2)).

/* Integrity constraints */

i nconsi stent ([ pos(CL, P1), pos(C2, P2),
sane_pos(P1, P2),
roomof (Cl, R, roomof(C, R,
diff(C,Q@)]).

i nconsi stent ([ next _corner(R CL, ),
next _corner (R ClL, C3), not(eq(C2,C3))]).

i nconsi stent ([ next _corner(RL, C1, @),
next _corner(R2,CL, @), not(eq(RL R2))]).

/* Constraints */

comon_ant ecedent (pos(C, [ X1, X2, Y1, Y2] ),
pos(C, [ X3, X4, Y3, Y4]),
pos(C, [ X5, X6, Y5, Y6) : -
max( X1, X3, X5), m n(X2, X4, X6),
max(Y1, Y3,Y5), mn(Y2, Y4, Y6).

Appendix C: Shared Code
/* Primtive Actions */

initiates(followwall,
| oc(corner(Q), ahead), T) :-
hol ds_at (1 oc(corner (Cl), behi nd), T),
next _visible_corner(ClL, Q,left, T).

termnates(fol |l ow wall,|oc(corner(Q, behind), T).

next _visible_corner(CL Q,left,T) :-
holds_at (in(R, T),
next _corner (R Cl, @),
not (i nvisible_corner(C,T)).

next _visi bl e_corner(ClL, C3,left,T) :-
holds_at(in(R,T),
next _corner (R Cl, @),
invisible_corner(Q,T),
next _visible_corner(C2,C3,left,T).

invisible corner(CL,T) :-

door (D, C1, @), hol ds_at (neg(door_open(D)), T).

invisible corner(CL,T) :-

door (D, @, Cl1), hol ds_at (neg(door_open(D)), T).

initiates(go_straight,
loc(corner(Q2), behind), T) :-
hol ds_at (1 oc(corner (Cl), ahead), T),
door (D, ClL, @).

t er m nat es(go_strai ght,
loc(corner(Cl), ahead), T) :-
hol ds_at (1 oc(corner (Cl), ahead), T),
door (D, ClL, @).

initiates(turn(left),loc(door(D),in),T) :-
hol ds_at (1 oc(cor ner (Cl), ahead), T),
door (D, C1, @),
hol ds_at (door _open(D), T).

termnates(turn(left),
| oc(corner(Cl), ahead), T) :-
hol ds_at (1 oc(cor ner (Cl), ahead), T),
door (D, C1, @),
hol ds_at (door _open(D), T).

initiates(turn(left),
| oc(corner(Q), behind), T) :-
hol ds_at (1 oc(door(D),in),T),
hol ds_at (i n(R1), T),
connect s(D, RL, R2), door (D ClL, @),
next _corner(R2,ClL, Q).

termnates(turn(left),loc(door(D,in),T) :-
hol ds_at (1 oc(door (D),in),T).

initiates(turn(left),in(R),T) :-
hol ds_at (1 oc(door (D),in),T),
hol ds_at (in(RL), T), connects(D Rl R2).

termnates(turn(left),in(Rl),T) :-
hol ds_at (1 oc(door (D),in),T),
hol ds_at (in(RL), T).

initiates(turn(right),
| oc(corner(Q, behind), T) :-
hol ds_at (1 oc(corner(C), ahead), T),
i nner (O .

termnates(turn(right),
| oc(corner(Q, ahead), T) :-
hol ds_at (1 oc(corner(C), ahead),T), inner(Q.

initiates(turn(right),facing(W),T) :-
hol ds_at (faci ng(\W2), T), plus_90(W2, W) .

termnates(turn(right),facing(W,T) :-
hol ds_at (faci ng(W, T).

initiates(turn(left),facing(W),T) :-
hol ds_at (faci ng(W2), T), mnus_90(W2, W) .

termnates(turn(left), facing(W,T) :-
hol ds_at (faci ng(W, T).

initiates(followwall,co ords(P),T) :-
hol ds_at (1 oc( cor ner (Cl), behi nd), T),
next _visible_corner(ClL C,left,T),
pos(C2, P).

termnates(followwall,co_ords(P),T) :-
hol ds_at (co_ords(P), T).

initiates(go_straight,co ords(P),T) :-
hol ds_at (1 oc(cor ner (Cl), ahead), T),
door (D, ClL, @), pos(C2,P).

term nates(go_straight,co_ords(P),T) :-
hol ds_at (co_ords(P), T).

initiates(turn(left),co_ords(P),T) :-
hol ds_at (1 oc(door(D),in),T),
hol ds_at (i n(R1), T),
connects(D, R, R2),
door (D, CL, @), next_corner(R2, Cl, @),
pos(C2, P).



ternmnates(turn(left),co_ords(P),T) :-
hol ds_at (1 oc(door (D),in),T),
hol ds_at (co_ords(P), T).

/* Sensor events */

happens(left_and_front(X), T, T) :-
happens(follow wal |, T, T),
hol ds_at (co_ords(P1),T),
hol ds_at (faci ng(W, T),
hol ds_at (1 oc(corner (Cl), behi nd), T),
next _visible_corner(Cl Q,left,T),
i nner (),
di spl ace(P1, X, WP2), pos(C2, P2).

happens(left(X),T,T) :-
happens(turn(right), T, T),
hol ds_at (1 oc(corner (C), ahead), T), inner(C.

happens(left(X),T,T) :-
happens(turn(left), T, T),
hol ds_at (1 oc(door (D),in),T),
hol ds_at (in(RL), T),
connect s(D, RL, R2), connects(D, R, Rl),
hol ds_at (co_ords(P1),T),
hol ds_at (faci ng(W), T),
next _corner (R2, C3, Q2), door (D, C3, @),
val | _t hi ckness(Y1), displace(P1, Y1, W, P2),
pos( 2, P2), door_width(Y2), plus_90(W, W),
di spl ace( P2, Y2, V2, P3), pos(C3, P3).

happens(left(X),T,T) :-
happens(go_straight, T, T),
hol ds_at (co_ords(P1),T),
hol ds_at (faci ng(W, T),
hol ds_at (1 oc(corner (Cl), ahead), T),
holds_at(in(R,T),
next _corner (R Cl, @), door(D Cl, @),
di spl ace(P1, X, WP2), pos(C2, P2).

happens(left_gap(X),T,T) :-
happens(follow wal |, T, T),
hol ds_at (co_ords(P1),T),
hol ds_at (faci ng(W, T),
hol ds_at (1 oc(corner (Cl), behi nd), T),
next _visible_corner(ClL Q,left,T),
not (i nner (Q2)),
di spl ace(P1, X, WP2), pos(C



