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This paper degcrlbes gome papocts of an elaborate pattern
recognitlon system belng programmed by the author under the
sunervision of Marvin Minsky. A more detailed discussion 18
fortheoming as a Lincoln Laboratory group report.

Cons%ﬁer the following dravuling
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The drauing 18 represented by a LISP exor ooslon whieh just

1igts vertices and lines adjoeent bo the verbilo o

(4, ((2) <), (3y--:))5 25 ((2;02), (hyee))) 3, (@) 5ie=e))y
B, ((2y000), (600) 5 (There), (5,-3), 5 (o), (Tee)y Borie))
(31"‘))f 6)‘691'°’)) (“;"’)):‘7) ((ka"=)) (5D°")) ‘8; ccsl“')l
(9)"'))) 9) (.(6)"")) ‘.8)0“))) i

Occurcinzes of ... in the descmlptlons of linces stond for infor-
mation apbouf the lines themselves. For cxample,,numbers'reﬁresent—
ing beginning angle, end angle, length and curvature woere uscd.

1f p is a list structure degeriptlon of a pabvera Laen thru {p}
is a list of triplets defining vertices which lines pass through.
Let p be the above descriptlon. Then thru (p) = {(2,4,7), (3.5,7),
(:,5,8), {5,4,6), (6,%,5), (7,%,2), {7,5,3), (8,5,%))

Check with the figure.
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From thru a list of all lincs going Shroush vertlces can
be obtained as n-tuples

allines (thru{p)) « ((2,4,7), (3,5.7), (%,5,8), (5,%,06),
| (6,4,5), (7,%,2), (7,5,3), (8,5,4),
(6,4,5,8), (815:4’6))

There 1s also a program "triangle" which, 1f p again 13 the
above description, ylelds

triangle (p) = ((13'95’7)’ (5:4,’7)”(1"17,5)7 (5;7’4)’ (6’8,9),
(6’9’8)’. (7,“”5), (?75#1")’ (8)6’9)’ (8)9’6)1
(9,6,8), (9,8,6))

l.e. trlangle finds all triplets whose vertices form
trliangles

There is a program construet {m,») where p iz 2 pabttern
description and m is a 1ist of n-tuples n>3, Consiwu~t has as out-
put a ncw pattern description pl which contalng p ard has Just those
lines added which are vepresented by n-tuples of s.

Agaln with p as tbe above description, construct ’allines
{(thru{p)),p)=" |

(4, ((3,c.0), (3,e000), 2, {{5,..0), {&..0)
3, ((0,e00)y (5,00, L7000, &, {(2,..0), (6,...),
(Troeads (5yuendy 18,50k, 5, ((hni), {7,...0,
(8yv00)s (3rueed, £6,.203), 6, ((9,..0), (4,..00,
{Bpeveds (8,000, 7, ({4,000, (5,...) £2,...3,
iiLLLL)’ 8: ((530'“)p (99"j): iys“°°}£'i6»°'°)}v
9: ((6’°'°)9 (8"0“)))

The added lines were upderlined,
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' "Midverts" jJust extracts the centers from a 1ist of triplets
and gives all distinct centers as output. So
- midverts (thru(p)) = (4,5)
for the above p.

s

In the program extract (v,p) v is a list of numbers and p is
a pattern. The output of extract i1s a new pattern that has none
of the lines adjacent to vertices mentioned in v.
So extract (midverts(thru{p}), construct (allines {thru
(D))sp)) . ‘
- {1, ((2,...), (3,..0), 2, ({1,...), (7,...)),
3 ((l’“"): (7:"')): 6 ((9;"')1 (89"')):
. ((2,.00), (3,...)), 8, ((9,.~-), (6,...)),
. , ((6,0..), (8,...)) ,
! and'triangle {extrezcter--- )
~ {(6,8,9), (6,9,8), (8,6,9), (8,9,6), (9,6,8), (9,8,6))
This last function 1s a general method for finding triangles
in overlapping patterhs.

Iy purpose in writing this memo was to make sce conmments
on’ the form of the program uhleh was used to find Lr‘ﬂnﬂlcs in
overlapping patterna. This program ean be considercd as a sequence
of three steps - construction, extraction and detection.

- The first comment I would like to make is thab a constiruction-
extraction sequence may be a useful way of working non-visual '
pattern rccognition problems. .

' The other two comments deal with human pattern recognition,
~and “hoy are really two reasons why I think conqtruction-extraction

processes:are a good way to sﬁmulabe human pattern recognition.
Firast a sequencc of alternating constructions and extractions can
be looked on as a way to geb higher levels of abciraction. It has
a hlerarchlal strucdture. Second, one can possibly accouvnt for
tmblguous pletures as being the result of an extraction preceded
by different conatrusticns, | |
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