
!"#$#%&'()*+,($"
-./0

123456789:;<=>?:;

@11A

BC?DEF123GHIJ6K<LMNO?PQMRQMS?TUM=>V?
WXYZ[\]^L_6`a?bcH0de6`



!"#$#%&'()*+,($"
-./0

fNghij456klm



!"#$#%&'()*+,($"
-./0

NOfnghij

opqr
sts
upv
wx
oq
ytz{
|}tp



!"#$#%&'()*+,($"
-./0

NO

~�

��

NO����HL�6��
��e6���NO?����~�
��
NO��LNO����H
������H����e`

;\�0�

!"

#$%&

'(

)*

+

,

&

!"#$

"

"#$

%

%#$

&

&#$

$"" '"" ("" )"" *"" %"""

+,% +,&

+,- +,.

+,$ +,'

+,( +,)

+,* +,%"

+,%% +,%&

+,%- +,%.

+,%$ +,%'

+,%( +,%)

+,%* +,&"

+,&% +,&&

+,&- +,&.

+,&$ +,&'

+,&( +,&)

+,&* +,-"

+,-% +,-&

+,-- +,-.

+,-$ +,-'

+,-( +,-)

+,-* +,."

+,.% +,.&

+,.- +,..

+,.$ +,.'

+,.( +,.)

+,.* +,$"

+,$% +,$&

+,$- +,$.

+,$$ +,$'

+,$( +,$)

+,$* +,'"

+,'% +,'&

+,'- +,'.

+,'$ +,''

+,'( +,')

+,'* +,("

+,(% +,(&

+,(- +,(.

+,($ +,('

+,(( +,()

+,(* +,)"

+,)% +,)&

+,)- +,).

+,)$ +,)'

+,)( +,))

+,)* +,*"

+,*% +,*&

+,*- +,*.

+,*$ +,*'

+,*( +,*)

+,** +,%""

/01234

5

6

7

123456�����p��PRQ�p��



!"#$#%&'()*+,($"
-./0

� ¡¢£¤¥%£¦%¢§¨%'(+% ©¡ª¨«¢ £©%¡¥¡¢¨¬

In 1989, A NIR sensor to inspect the peach

was introduced (Mitsui Co., Ltd.)

Yamanashi Pref. (Japan)

In 1995, Orange sugar content and acidity

(FANTEC�

At present, NIR sensors more than 300 place
grading machines are installed

Mitsui Co.Ltd. has distributed  more than 800
sensors

Price of sensor (1 pc.): $100,000-- 400,000
Maker: 3 – 4 companies in Japan

Grading machines which use NIR inspection systems are supported
by national government
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08.1.24

CommodityCommodity MeasurementMeasurement

Orange Sugar content, Acidity (Void and low moisture content)

Kiwi fruit
Sugar content, Acidity (degree of hardness, post harvesting

ripening process)

Apple
Sugar content, Acidity, Maturity degree, degree of ripeness,

rotten portion, (blackheart)

Pear
Sugar content, Acidity, Maturity degree, degree of ripeness,

rotten portion, (blackheart)

Peach Sugar content, Acidity,

Onion Sugar content, blackheart

Potato Cavity, blet

Water Melon Sugar content ,Ripeness

Melon Sugar content ,Ripeness

Persimmon Sugar content, tanin

Others �Pine apply, Mango, etc)

­¨®¡¯¤¨¬¨©¢%°¨¢® ±¡
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Optical sensor

Lamp

Light transmission
carrier

Optical measurement
system

Products Apple´Peach´Pear´Tomato
Water melon´Melon etc

Gauge control Unit Below orange area

Conveyor speed Maxµ36m¶60m/min

Number of Lamps ·¶¸¹

Light source are kept at the side and transmitted light isLight source are kept at the side and transmitted light is

received at the bottom by optical sensorreceived at the bottom by optical sensor
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Lamp

,¥¡¢¨¬%°¨¢® ±¡%�$£¢®±%¢¤®©¡¬ ¢¢®©«¨�

º¤£°¯«¢¡ #¤®©»¨%®©°%£¢§¨¤¡

Gauge control Unit ¼¯±±%(©¢¨¤©®±

½£©³¨¥£¤%¡ª¨¨° ­®¾%¿À¬Á¬ ©�Â¶ÃÀÄ¡¨«�

'¯¬Å¨¤%£¦%Æ®¬ª¡ ¸¶%£©Ç®¤°

In this case fruit is allowed to pass between source and sensor.In this case fruit is allowed to pass between source and sensor.

Transmitted Optical rays are received by the optical sensorTransmitted Optical rays are received by the optical sensor

Optical measurement
system

Optical sensor
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Portable type

Handy Type

�Mitsui Co. Ltd�

�FANTEC� �ASTOM�

Can find in the department storesCan find in the department stores

for consumersfor consumers’’ checking checking

Use at the farm for producersUse at the farm for producers
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Moisture

Content

NO3-NSOM

pH EC

Real-time soil sensor

N, P, K, EC, pH, moisture content, SOM,

soil temperature, compaction

Field management

Prof.Shibusawa

TUAT
ª§£¡ª§£¤ «%®« °È%ª£¢®¡¡ ¯¬
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Soil Reflectance 400-900 nm for 256 channels
900-1770 nm for 128 channels

RTK-GPS Location within 2 cm accuracy
Micro CCD Camera Soil Color Image with 512X512 pix
Load Transducer Soil Strength, Cutting Resistance
EC Electrodes Soil Electric Conductivity

Examples of soil images
captured every 1m in a
paddy field at 30 cm
depth.
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Measurement Box

  Power source, PC,

Spectroscopy,

PLC, amp board

Antenna of DGPS

Chisel

(sensor

probe

housing)

|%Date: 2004. 11. 21µDepth: 150mm, Speed: About 30cm/ sec

Cooperation with SHIBUYA MACHINERY CO.,LTD., TUAT

SAS1000 – Outline  (Real time soil sensor)

Ready to sell!
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Veris

• VerisEC!EM38!Geocarta!Soil Doctor

• Veris: on-the-go pH EC Sensing
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The X-ray emission method

Electromagnetic Wave = X ray

X-ray tube

Cathode Anode

Electron stream Tungsten target

Window
Filament

Soft X ray: less than 100keV Tube Voltage

Energy of soft X ray: 0.1-2 keV
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Dµµ�

• XG<�

• XG?��

• �ÜG<�Ü^

• �ÜGJ�J�

• �ÜGZ��4�Fe��

• T��?XG�Ü4�Jz

! XG? I

! ¡¢?n£

! XG¤¥µ¦§¨©

! Êªù'u}«}XG¤¥

! XG¤¥µ¬­®¯

(°hÊw5Þ�±�²³5´)
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(100µ#4ups¶p45·z�¸{x�`

¹º�»�¼íL_·���4½�¾G<¿À��x���`

ÁIT?�GÂ<ÃÄxzJ�e`

XG<�

�G<��ÅÆ?�<ÇÈ�É�?ÊËL�]Ì�GÍÎ3G5´t{�4��Z
ÏJ���¹ÐDL¸6K<�ÑÒ�Ó�`

°zË{l?ÔJ�Gy5Õ!GH

ÊÖE4�É�ÜG<Ã×
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XG?��
Xµ��æI
µµµØ�4ð�{xÙ4Ú�e6P�`
µµµ]Ì�G�Ø�4×��´ÛÜ´ð�{x�eZ�
µµµ�G���Z7Û4ÏG�Ø�HÚ´Ü��e`
XµÝ�æI
µµµÞßàáâãHEG{Ó6P�`
µµµ�äåæçèåL I�
Xµé�æI
µµµé�Ø����H��{Ó6P�`
µµµ�êëL I�
Xµ�ìæI
µµµØ�H�ìe6P�`
µµµ��íHbíÍéí���ì{e`�

���Z¸¹¹����?��?�J�G?®H½îÓs�G¾%½}�G¾<ÃÕ�
���ZÔG��?ÏJ�GH½ï}ð�G¾%½ñ�G¾<òó`

�G?Ëô
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�ÜG<�Ü^

´µ�É�L_6`
´µXG�����e6t?L_6`
´µ�õH~ö��<�����e6`
´µ�ÜPÇ÷øX?5ó4ù?Ø�H�Üü�úJ`
´µ�ûV�_6J�Ø�V4üý�úJ`

´µ�ìMé�MþæIZ_68��ÿ!H89e6"�Z_6`

´µ�ÜGÇ÷øX?�ÜG��^#HÃ×`
´µ�ÜGÇ÷øX?9î45·z��e6`
´µ!GM"GM#G��m3úG�ÜPÇ÷øX��?�ÜGL_´�

µµÊÖE4òó�Ü^L_6`

�ÜG

�Ü^

½�ÜG¾<½�Ü^¾�5G$�ò%L&Ç{xÍeJZ�­U�÷G'ó`

!GµFµ(Ës)*jM*Ò)*jµY
"GµFµsÉ+*jMhsù+*jµY
#GµFµ,ÕËs-¹M�g*j¸./µY
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0Û�1��?�ÜG<�z�`

�ÜG?J�J�

23G?å��ÔJ<K�894G�56RÍ°7uhs?8�L��
ñÖ?ë9t_´�e`

:?XGÞßµ…µ¹;¸µ<=>?@èâæµ�¸A_�´�
TØ��µµµµ…µ¹;.A<=>?@èâæ  �µB�
Òðp��µµµ%…µ¸;.µ<=>?@èâæ  �µB�
23G��µµ%…µ¹;.A<=>?@èâæ  �µB�
/Ö��µµµµ…µ¹;Cµ<=>?@èâæ  �µB�

g}7Ës�Gå¹åDSv�%Fµ�ÜG45·z9x����Z_6�H×eE÷`

µBµµFµ(·;A%FG�
¸0%µµFµ(-;H%µG�
¸ºBµFµ(¹;·µG�
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IJE��<����JGåZKL��Ó�`��´�MNGå?
uc4OJ��?��J�uce6<PQ�xzJ�e`
µR%Sp?��

�ÜGZ��4�Fe��
IJE��

I\E��

I\E��<�MNGå?��J-ZKL����JGå��?
MNGåL����Ñÿ��Ó�`
µR%�TUV<�z��WX�2Y�Z[µ�3000mSvÄ1A�

µR%�\]?^_��¼`<aËxp?bÛécµ�50¶150mSv Ä·d�

µR%e?öf�?^_�öf�?&g�h�iµ%�5000mSv Ä1A�

��(¸¹jk?�GH÷l�Üe6<ë0Lmn��e` �¸jkD¸G��
'uw�ð�GåDGy�%F�ÜG?°zË{}Z9x��Ø�4ð�{x6�H×eE÷`
¸'uw��1kg_�´1&o}Ë?°zË{}ð�Z_6<�?Gå`
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µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµ�¸¹¹q�írËs%v%¸¹¹¹!¨³�

µµwx?�tG°zË{}��
µµµµµµµµµ�yz\?·¹é?¸?AqrËs��L_6`

µµµ´%tG���Ü^L�{J?Lüý�úJ`
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µµR%�ÜG?�ÜºBHL�6�´ÏGe6`
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µµR%�Ü¡H¢Ì�úJ`
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XG¤¥µ¬­®¯
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