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An Integration of Prolog and Neural Networks to Deal with
Sensibility in Logic Programs

Takeshi IMANAKA, Kuniaki UEHARA and Jun*ichi TOYODA
The Institute of Scientific and Industrial Research
Osaka University, 8-1 Mihogaoka, Ibaraki 567, Japan

We have developed Neuro-Prolog which integrates a Prolog interpreter C-Prolog and a neural network
simulator SunNet. By use of Neuro-Prolog, users can handle both definite information like logical
rules and mutable information like sensibility concurrently in a single system. In Neuro-Prolog, the
definite information is handled in Prolog and mutable information is handled in neural networks. The
two systems Prolog and a neural network communicate with each other by execution of additional
built-in predicates which drive neural networks from Prolog programs in Neuro-Prolog. In contrast
with this, in conventional systems, only either one of these two different types of information can be
handled at one time.

Furthermore, we have also developed an example system by use of Neuro-Prolog to make sure that
advantages of Neuro-Prolog are still effective in real world problems. The example system computes
RGB values from image words and outputs colors on CRT for the computed RGB values. For example,
"yery warm, a little delight and very lovely color" could be output by this system. In this system, a
neural network which is set up based on statistics is used to compute RGB values from image words.
Prolog rules which represent common sense like "If a certain part of picture means the sky, the part can
not be painted in a green color" is applied to decide colors to paint. Furthermore, the example system
could output reasonable colors even for very flexible inputs like "much more remarkable and less lovely
color" containing mutable features.
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Vx5 72 AJ) it "means(partA, direction)' X Ah&Eh 3,

AR RRT )RR Y —
HHR5F 0 Fhk: 5 A, BESoFE. 85 B EEEE L v 2K
B olaE: A A, FEIZEBRT. PLBRLBLT. LLELVE

WA Bk, FEEICFHI1ZL T, S LLEHTH VA

Y. EBRVAFLAEBFAIZOVTEAN =2 =T LRy FT—2OANNY — v 2 ikET S, [FH
2] A%, 082, ALY dro4icEan, TEBRE2] . TEE2]. THEHLY] HESEADL= Y
FOEAZENRENR(0.8,04,04) IRESND, 512, PrologiZiz, BT &) BRI S L2 UoHER
LhTBY, BHAITES &M% Prolog ¥ iV TRD B 72812, F— I "color(partA, X)" H*EfF s h
3, T—NUHEFENDE, L—IL(R]1)., (R2)PEE) X 1 TEXK X" 121X "[remarkable]" "t A& h 5, =
OMR. Tn3ooAh2 =y FPIM TIRF2 L ST AN 2=y P b RELEZREE L 5,

(R1) color(X,A):- FEPXIZBAERXBOS A~ TIHCIAAENRE ¥
bagof{C,colors(X,C),A). :
(R2) colors(X,A) :- MR bEELRED X 1. IRF % (remarkable)fi iz */

most__important(X), FRLERETHDY
A = remarkable.
(R3) colors(X,A):- FEEPERT 2851, RELEBICREBL RV
means(X,the__sky),
A = [not(green), not(purple), ...].

(R4) most__important(X) :- B ERTBAIBREERFITH LY
means(X,direction).

(R5) most__important(X) :- FEBR YR TBIIBEERITH LY
means(X,price).

(R6) most__important(X) :- HFEBEESERTBIIREERSTH S ¥

means(X,phone__number).

_— 828
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BEDXSLT, B4 =2 —=F N3 9 b T—2DAINS - HRED, 39 b7 — s A2 AT,
ERAA-VEIFROOND, ROShLERS A - VB, S5IZHEND=2=-FNEy FT—2DAD
BiBEsh, H6ND=a—-F Wiy b 7—spEBHEND, 6D =2 —F iy b 77— 7 HhREPSH T,

RGBEAMHIRBIZRD S h D & BAAOABARONKR Y — HEHRLEICRENE, =0k, Hhe
1At L THEB 2 RE, BB L7 Prolog DL — L ¥ BVTUTFO X 5 IZ3W»TFbh 2,

The part A means the direction of the parking.
The direction is the most important part of this picture.
The most important part of the picture should be painted remarkable.

EoT, HHBIIHLTIEHIRELVE] $OBEXT2E. M0 a - iy b7 -2 o [#HL
W] RHFEANL=y OEESLTOMMEY, WHBOBENTES, BENXIIZLT, BFAD
BAFBETES LD, ROBFIZOVTERONIEL T,

5%¥¢8%

AWTIHE, Prolog b =2—F V% v + 77— 2 DE T 2 7 4 Neuro-Prolog & . Neuro-Prolog % Fiv: THI
RLIEBRY X7 L1220 T~ 7z, Neuro-Prolog # AV 5 2 L2 & - T, HEAYIER & @Mz & i
BHEREZ1OD L A F ARTRABICHIRAT A I LA TEL, E612, 0 &) LHMIIERS A7 L TRL
REHDIHEOHMBEIIK TROAIELTESL, 2, ERIAFATHVWTVAHEND Z2—F Wi vy b
T—=2Ii2BVTi, 30BDOAEAV-OHBRE» OERA A-VRBOBLIZL - T, WHGREICRZ2VAE
HEtF— 2 It E SV B ETHITE 2 LIk oTwD, BTE, RAWRERI AFLOHAYF-TH
D, UFo k) B2 &b I2EBTAFETH 5,

AOAA-TVBEYEREETHALAEBEANSA A - OTh ALK LT

. S0l mic T HHkEF T~ & 2 IUET 5

BEaoEo4 A -V EET L2608, BOMAGENISEL S A A -V)

Bitik, TEFEIC] 20BBE*RTSEIEMIIEEICIERL WD, T0k ) 2BEL*RTEER
BLBMIERLR AT I EMTE, 22— iy b7 -2 AT FiELKRITT 5

5. BRA YL CRTHEE Lo & BRI T, #EFF— 2 UK 19871 12/R & h Tv» 530600 RGB % 3K
TWVBH, & 6IZHFEICRGBEE KD 3

Lol i
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