4.2 Flash lighting

,QÀXHQFHRI
the lighting
angle

Wavelengths

$Q\KREE\LVWSKRWRJUDSKHUZLOOEHIDPLOLDUZLWKWKHXVHRIDÀDVK%XWÀDVKLVQRWRQO\DXVHIXOIRUP
RIOLJKWLQJIRU6/5VGLJLWDOFDPHUDVRUSKRQHFDPHUDV3DUWLFXODUO\LQDQLQGXVWULDOFRQWH[WÀDVKLV
a topic that is rapidly growing in popularity.
)RULQGXVWULDOPDFKLQHYLVLRQDSSOLFDWLRQVKRZHYHUÀDVKXQLWVDQGLQWHJUDWHGFDPHUDÀDVKOLJKWLQJ
is not used. Instead, the forms of lighting used are exactly those discussed in chapter 1. These
OLJKWLQJV\VWHPVDUHHTXLSSHGZLWKDVSHFLDOLVHG±DQGW\SLFDOO\LQWHJUDWHG±ÀDVKFRQWUROOHUFDSDEOH
RI µÀDVKLQJ¶ WKH V\VWHP¶V /('V UDSLGO\ SUHFLVHO\ DQG ZLWK KLJKLQWHQVLW\ RXWSXW :KHQ ÀDVKHG
the LEDs are operated at a very high current. In this way, the brightness can be increased by a
IDFWRURIXSWRFRPSDUHGWRFRQWLQXRXVDQGSXOVHGOLJKWLQJ1RULVÀDVKOLJKWLQJPHUHO\RUGHUVRI
magnitude brighter: when the trigger signal is sent, the maximum light output of the lighting system
is available within a period of time measurable in single-digit microseconds. This fast availability in
conjunction with the enormous light output triggered means a very short exposure time can be set on
WKHFDPHUD7KHH[SRVXUHWLPHLVWKHUHIRUHVHWWRWKHÀDVKGXUDWLRQDQGOLHVEHWZHHQDQGV
7KDQNVWRWKHH[WUHPHO\VKRUWH[SRVXUHWLPHWKHIROORZLQJSUREOHPDWLFHႇHFWVFDQEHPLQLPLVHG
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The use of robots or conveyor belts to improve both productivity and throughput times always means
one thing: accelerating motion within the process. Nor should the machine vision system act as a
brake on this process speed. To ensure this doesn’t happen, the best approach is to acquire and
analyse the image without interrupting the process. But can you guess the maximum exposure
time possible if your object is moving at 0.5 m/s and you must also ensure that image blur does not
H[FHHGSL[HOV"([DFWO\V
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This would be inconceivable with continuous or pulsed lighting: their luminous intensity is simply too
low to light the object properly. The switch-on delay for pulsed lighting is also much too long.
:LWKÀDVKOLJKWLQJKRZHYHUWKHPD[LPXPOLJKWRXWSXWLVDYDLODEOHZLWKLQ3VDQGDYDVWDPRXQW of
light is provided. As has been mentioned above, very short exposure times are therefore not a
SUREOHPDWDOO7KHPRYLQJREMHFWFDQVLPSO\EHµIUR]HQ¶LQSODFH(see video on page 29). For the
human eye – and the camera – the moving object seems to come to a complete stop, and image
analysis is now simple to perform.
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4.2 Flash lighting
2.

Extraneous light

:LWKVKRUWH[SRVXUHWLPHVDQGWKHYHU\KLJKOXPLQRXVLQWHQVLW\VXSSOLHGE\ÀDVKOLJKWLQJH[WUDQHRXV
OLJKWFDQDOVREHFRPSOHWHO\VXSSUHVVHG:LWKDQH[SRVXUHWLPHRIQRPRUHWKDQVHYHQOLJKW
from a window located right next to the camera or other light source will not be picked up and will
WKHUHIRUHKDYHQRHႇHFWRQWKH¿QDOWHVWREMHFWLPDJH7KLVKXJHO\LQFUHDVHVWKHUHOLDELOLW\RIWKH
analysis. In large, spacious factory buildings in particular, this means not having to worry about
environmental conditions or ambient light disrupting camera-based inspection systems.
3.
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,QWHUHVWLQJO\WKHKXPDQH\HSHUFHLYHVÀDVKOLJKWLQJDVOHVVGLVWUDFWLQJWKDQSXOVHOLJKWLQJ:KLOHWKLV
PD\QRWVHHPHQWLUHO\ORJLFDODW¿UVWJODQFHWDNHDORRNDWWKHIROORZLQJYLGHR
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,QWKHORZHULPDJHWKHÀDVKOLJKWLQJVHHPVVLJQL¿FDQWO\GDUNHUWKDQWKHSXOVHOLJKWLQJ(YHQWKRXJK
WKHÀDVKLVDFWXDOO\PXFKEULJKWHU±DVFDQEHVHHQRQWKHFDPHUDLPDJHLQWKHYLGHR7KHHႇHFW
VWHPV IURP WKH IDFW WKDW RXU H\HV FDQQRW VHH WKH VKRUW UDSLG OLJKW ÀDVKHV DW WKHLU IXOO LQWHQVLW\
Accordingly, the lighting is perceived as less distracting.
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In the next chapter, we will use a number of examples to illustrate the advantages and typical
DSSOLFDWLRQVIRUWKHYDULRXVPRGHV±ZLWKDVSHFLDOIRFXVRQÀDVKOLJKWLQJ
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