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Fig. 1 Block diagram of the designed arrangement for image-processing.
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Fig. 4 Block diagram of the memory and the address control circuit.
Vertical Horizontal
synchronizing  synchronizing
signal signal Starting signal
S_elet;ttir}g | Sieleg:ttirfwg Sarmol Writy Output for
circuit for circuit for amplin
vertical horizontal Octal ulsz 9 Read memory address
synchro- synchro~ counter P ) switching circuit
nizing nizing oscillator o
signal signal Circuit
Address
stop
signal

Fig. 5 Block diagram of the sampling circuit.

T. RRDISE, AT VBIVATY 7 F L R4
BEgIY 7 ) v 20K, A€ )7 FLAEK, £E
) @%ﬁ‘&tiofb‘%.

Vv 7Y v 7 EEBOERINE Fig. 5 Rl X
ROL DYV 7Y v 7B, T R I8N 6,
K EEEREBIE, H vy [, 70y s
AFEWRIEIE,, Write/Read HJHRIBIESH D7 o T B.

(1) HEE S5 2IR Rk

I E [ HE S EIREEL, MELX S &35 1 EE
ISR T YV IF B K HE R E
BT 5230THS. COEBIL2ED Y — 1},
2fD R-S-FF (Reset-Set-Flip-Flop), 2D 7 v o
2y PRAFAL TV ZEARNOER IR TS,
Tlebb, BERPIESZINGEET, BEBG LA
ANBE Fig 1 R L AR BRSO 55)
DEEFMESVATIE NS, BEMNBESRANX
NB LA EHEIRIAE S LY 7 ) v 200 R 5E
IREBECE S XL, DEOERC L - THgE S
Z 1EES Ty 7Y v 735, 2@BLUBORE
BENANINTY, WEBG A% AR E

D EEFRMESEREAKIAC T ETH 50T, 1
BES Loy 70 v 2735 2 Liticls.

(2)  KFFE B R

A IS 2 RIBIR T, AT O T RIS BER
AL DIEBIC L 5T, KERPERLKED S
VAERICH T 24D TH B, ERIT1ED Y — -
RIS THB. Tiobob, BERLHERER S D
BRI L D 7 — P EBIBIORE L /e 5. Fig. 1 OF
OB T M SN IOKEEEIE B, ¥ — P AE
DRDA 7 ZEBICFDEFH IS, RERY
FIREBEDPAC B &7 — MIBA LD, LESOKER
HE SRR e,

(3) »wvvxEK

CDAYY ZEARIIATROZ & L, BFHE#KDOTE
BEIPDIDNDIL, KEEERDO S AT LI LR
TRIRLYY 7 )V 7oL ARREIB A EHET B b O
TH5b.

B, TOEBIEEDSE N v v 2T, 4D
T-FF (Trigger-Flip-Flop) 2:57¢ 5 T\v5. Ficdob,
2En v 5 3IAREINCEHEL 8 v v 2L LT



178 HE § - AR5 - HERS - SHIEX

v, BEO1KBEDOYY 7Y v 70 A SR
B T B IedDEF L AR % L FIFFC,
T8N vy XEAKEE 7Y T L, KD 8ADIKER
s ar vy bTH I OMFRLL.

@) V7Y v ATEREE

C ORI, KEEEREY AT LT, 1ARDKF
EHEAE2HE LT Y 7YV I THIDD N AY
B xEgbHLOT, KERETF, EXE~LVF L7
v—%, 10f#RLUB2EN TV &, IDHONC 3 DY
— bl 5.

¥R 6. 14MHz DK R RIET L BLE =L F 34
TR "y AN ARBAIDDE DT, EH
FIRAE BB IRER A S DRE B L b, ARREIE S

ANERTHBERIT 77y 7V ARHITIEES.

TDrw .y, 7o A0S Y v 2R, 10
#H v X b 614kHz BB ISV AL, 7
— }, X0 Write-Read YHaRIEEARET, A€V 7
FURERCHE XS, Ff, TOL R, 3) O
8HEH Y EMLDES L Y HOXHIEHIN, &R
KEEERD AT LIV 7YV v 785BI LIt
4. L, ZODFFTIE1ADKEER M A 614k
Hz/15, 75kHz =391l = &17e B, 39(HD 2
AR S2AECENHIF B T, 32EH v 2Ly — T
ERIC L D, BKFEEDRED v AHH32EE D
SRAUAETEHTY FEE, RO THED VAT H
y PLFo. DX BT Y v I AFEERBIRIC
b, KEEERESAZLIC1IATD, FIC1AD
RS A DD B2 SV v IF B AT
THI5L.

(5) Write/Read Yj#anli

COERY, ATV TF -2 BEZAURKE, X
RERIT — 2 R BT EBCH AR 37 DY)
¥®%Tchh, RSFF 1, vvoagy bvaAF (7
L—% 2{H, BIXO6HEDr — FMEIRNMDLILS.
S, Write flliciiaz 5 &9 7V v 7n
AFRERNSDE T, ZOEBEHETAEY T
VABBRANH IS, EHIC, A€ YERANT—X
FEXALEDOGAE T A AT S, —Tj Read
BT sbE, BFHAEENLOFOHLESICLD C
DOERZFETAETYHCHEERATNTNDET—2%E
TRt BT AR L.

4. AEVUT ELRERE

AEY 7 FUrAEEKL, v 7Y v 7 0L AERE
BrbHEIIR AV ALY, ATNERBENET—
B2DT7 FUVARRET HEKETH 5.

AEYT7 FUVAERIRKIZIED v 2ERT, 218
DieEH v v 2L 2lDO 2SI Y v 2, BIOLMED
SNy 7 P TR U, Flo7 — & DH32x32=1024
=2 THBHDTIOE » FDOHIHETFIC L » TEbL
fz.
Trhebb ATV 7Y v 200 ARREIRE D
DT v AB AT b THE LI, A Y [EKIC
7 NVAEERH TS, XHI1024ED T — & &AL
L ichRE G S ERBIRCEIEESZH L,
TN IERETTS, ks, 2T ) IC OFEY
~t C-MOS (Complementary Metal Oxide Semico-
nductor) L~ THH, A€V 7 FLAEKD IC X
TTL v~ THBHDT, FHINTEPTZ#E LT +5V
L, FORIC Ny 7 » ZEWCTHEERZRE
L.

5. AEY[EE

AE Y EEKIT, 2EY7 FUARRKNLHDIR
7R VAGBBIR L T, A% ) HNOEE SR -EFIT,
A/D F@gENSHDENhICT —2%EEL, BTt
BENSOHAM LA L D F— 2 2 BT 5 EE
Thb, ZoEBEIFEDAEY IC L 3D, 7
>IBHRA.

2y IC 139 v 7V v 7§ 1024, A/D FH#ED
23y M THAHIDICEEN 1024y D nM
OS (n hannel Metal Oxide Semiconductor) Static RAM
(Random Access Memory) MB 8115H % 3fE{fH L
7o Freo o 2wy IC ZEE LB ks ® %Y
YT A ATRETED L5, 77 2ARRIOT
%51 (2o IC o7 7= ABEENL 70nS) &
LE, WROAFDLERLIDTHS.

ZDfl, BFEHEMDOA v 27 o4 AL T, BCD
(Binary Coded Decimal) A== P& HWZ. 2D
TedlziffExw Y & BCD AJ= =y FPORIC=V =
— XA ANBLENETS. LHLEEIOREG T,
F—xX3y MCULBETL TWighiedii=v
o — AL EE LT

LIk, 25, AfEL-HEROERE A/D Bk, 2
EY, FOMFOEDEE YA THEE B REN Y
Al ote. EBREBOS =, 7K% Fig. 6 @R
Te R EBC A\ ToE R HEMIRDED TH .

(1) 3AfF A/D BB IO 22, (2) FHER:
¥y /v BX-1, (3) BCD AMj= =, +X-7801, (4)
SYVTAF—R ALYV R—T o4 A X-7500, (5) 7 » v
r gty 2 I/J0 v br—35 X-T101 B, (6) TV
HAS Y =— SL-JT, FOMEBERE, v e



TOHRBB BT X 2 MEY D ST 179

T.V. Video A/D BCD
Sample | camera 3w recorder > :g:;verter — input —3 Comruter
memory unit
Monitor
T. V.

Fig. 6 Block diagram of the experimental arrangement for image processing.

Table 1. The measured value and the calculated value for ‘square’, ‘equilateral triangle’ and ‘circle’

The number Area per one element (S/X (cm?) The

(cm) S?crr?;) cl)f picture Fach Fach Whole measurezd Error (%)
elements (X) sample average  average area (cm*)
8.0 64 126 0. 51 61.7 3.59
Length 64 124 0.52 60. 8 5. 00
Square of 60 36 69 052 0.1 33.8 6. 11
the side 36 77 0.47 37.7 4.72
50 78.5 159 0. 49 77.9 0.76
5.0 785 161 0. 49 78.9 0.51
45  63.6 133 0. 48 65.2 2.52
45 636 133 0. 48 65. 2 2.52
Cirde  Diameter 40  50.3 98 0.51 0. 48 48.0 4.57
40 503 106 0.47 51.9 3.18
3.5 385 79 0. 49 38.7 0.52
3.5 385 81 0. 48 0.49 39.7 3.12
3.0 283 61 0.46 29.9 5. 65
3.0 283 63 0. 45 30. 2 6.71
150 97.4 197 0. 49 9.5 0.92
150 97.4 196 0.50 9. 0 1.44
Length 140  84.9 168 0.51 82.3 3.06
Triangle  of 140 849 167 0. 51 0. 50 81.8 3.65
the side 130 73.2 140 0.52 68. 6 6.28
1.0 73.2 141 0.52 69.1 5. 60
120  62.4 131 0.48 64.2 2.88
12.0  62.4 130 0.48 63.7 2.08
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Summary

An infrared imaging method has been adopted for the purpose of the quality evaluation of
agricultural products. The differences between the normal and the damaged agricultural products can
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be recognized by an image-processing of the thermal image.

An experimental input-apparatus for the microcomputer was designed and was constructed. The
apparatus was composed of the fo llowing items: a video amplifier, a synchronzing-signal separator,
an analog/digital converter, an address controller and a memory. Its specifications were as follows:
number of sampling per flame is 32x32=1024 elements, time-conversion is less than 1.6 uS,
resolution is 3 bits.

Test-pieces used for the preliminary experiment were ‘square’, ‘equilateral tringle’ and ‘circle’
in various dimensions. Samples used for the experiment were eggs in three grades obtained from
the market.

From these experimental results, the possibility was ascertained, of recognizing simple pictures
obtained by the image-processing of the thermal image.

(1) In case of test pieces, such as ‘square’, ‘triangle’ and ‘circle’, the shapes can be recognized
within the mean error less than 3,5%.

(2) In case of eggs, the shapes were recognized in good agreement with practical grade.



