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SYSTEM AND METHOD FOR INSPECTING BOTTLES AND CONTAINERS USING LIGHT
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A device, system and method for inspecting containers by detecting a reflected light beam are described.
A light source emits a directed light beam through a container. One or more cameras are oriented to detect

and measure portions of the directional light beam reflected by one or more fragments contained within the

container.
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HI—RIEAIZIER (directed light beam) LIZEE—78 - — RS {E IR
EALEMEEI BRI B AN BN — RS @R (fragments) AT &

FEFAIMEEER (directional light beam ) »

(&3]
A device, system and method for inspecting containers by detecting a reflected
light beam are described. A light source emits a directed light beam through a
container. One or more cameras are oriented to detect and measure portions of the

directional light beam reflected by one or more fragments contained within the

container.
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SYSTEM AND METHOD FOR INSPECTING BOTTLES AND
CONTAINERS USING LIGHT

[z ]
[0001] K?é%%k%&iFﬁ%ﬁé‘#ﬁ?&?&%ﬁzwﬁﬂ°jﬁﬁ?&?«%ﬁ%ﬁ 6
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(commercial variations ) °
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- L0002 HEEEHRMAE HAER - BV RORERY - RIS HRLE BN
REEMN - NILZEBROSEEH RAHER - B E s e
LERSRTLIT - LEEFEET SRS > SBAVEET - AR
SO ~ RO T SRRSO AR - S5 - RESEEISHT L - TR
St B B AR R B AT — AT — 2 Bk (single-file) F73& ~ 7
Hikes (filler ) HPBHR? ~ BGE ZAEREZSMES AR (in-feed ) FH 9t Cout-feed )
N - SFAERE —RI—REPFE B2 IR IR - RIL7EZeRIHER - 275
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(0004 AggHA: —TRASHERITN BTN T Rt R
FOE—SRRI B - E TS WBUET R - DR — RS »
HORET RS A - LR B — B B LRI LR e
MBI O SR B IR - SRR IS s — T 2 — S
S SR B (B BB B T (IR 2 — R B o SR e —
052 TG -

(0005) BRI AT A S Al L AT S S TR A S S
SR BEES - BRI R R A R B — T ST
R RS - BRI 05— S LRI T BB RS
—[EISEAR (dead plate) (FTEIRME) « I > SoMBURSIEAT B — B 5 s
# (illumination sources ) + AT E MM (continuous) BUART (strobe) -
A A - TTE - BRI I IE A o Rt » 3 e T
AL - BEA% - BRI s — Rt s - EEERGIR
1200mm - ZERZARBIBLE A TREREAT (F—EaE—I) B
AR ERAE (hinge away) BERETIREAEA - BHOMOIRARETHEE
Coriented ) HBUBEPILMESATT AL - SNBSS (Al eve
detection ) ~ VEIFIER T YT #)H5H] (floating object and sinking object inspection ) ~
BUREHIEH] (bubble detection) » SEMBISYE SEAHHS FTRAE A TAR4920
B+ B/BRHE A R TORE - RS o T A
T2 IS - |
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[0006] A5 — MR BRI T2 5k S v e —
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(00071 BRI R AT 2B T S - T T S0 -
B+ 0T T Dl — BB P9 2 T BR B — AR ( dead plate)
F o FREN R B AN T PO IEE Y RS - ST
FHI M (laser diodes) + BUATSMEIR (infrared source) ~ BELALIETAE
(BIANEAEPS (Xenon strobe ) ~ 5 (Tungsten ) ~ AZERIE (Quartz Halogen ) -
BT AR (visible) ~ 254 (UV) ~ ATAME (IR) 25) -
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[0011] [EEEEEARIRRE SRR T T -
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[0012]  FEDARHEASRA S —MRBIBELE » P LUEREI T AR
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[0013)  FEI3GRAEIILA TR T — ARSI - LU T2 ps
IS IS SR T - | |

[0014]  EACRRERATIE TS — BB » B LU - R
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[0015]  FESAZESCHRREMATEIN A — s - FLUERNET
BRI o

(00161  MEl6AZECCHRIIIAZIARM L FILUEENE T BeRE BT
ZEAESETLME (independence of color) ©

[0017]  [E7AZETB{RHERE FAA BTN - LU T & BrcTs
1% (RE SRR BV RS (fill level and foam inspection ) ©

(0018  [EISAZESB{RHEMIE AAFIRHM » LU T2 BeRels
12 (R HEEIFIEE N YT#ke0E] (floating object and sinking object inspection ) °

[0019]  EO(REEE AR RM » DUSHENE T BRISTY - (o
HtisR ] (bubble inspection ) » R T PIERZEREIRAZL H IS -

[0020] G 10MRAEM AN T ke FifaE -

CTvED |

[0021)  AZEBACREIE ATEHESANR T R (BIAEERERE R ) DR
FABIE R ITIE - — BB — A LR —HIEE - —vsEa T
PROLFCRAEARC AHEI AR - BIAN » BEHERE A vl B AR AE M IR 5 > JREEER 28
BT Z 5 (crowner of a bottle) - SRS BRHE R FEADRRBAZ R ATBERES [ A »
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H e REBEAEI T EER B ERR - SERBRES B (turbulence) FHAFEEGS
EoRE Fr R —H (bunch wp) - BRI & A A EE B HER S 2 E S
(groups) » IEEFREFE R F/NRE > Bilf12mm x 2mm x 2mm BE - HfE
¥ (crowner fragments) FIREZEEIZSRMRHHIE A - MIEHE LB MESE
Bl - SIEWEFrE R RIE (arced shaped ) > B2 F£51.5mm x 1.5mm x 6mm
HEEATR (volume ratios) R ARIRE RS - W H ISR R
18 ~ BERASSRIRE L - TTEER TR FUTENE TS - 1
B AARFEHRM BT BN SRR - AT EAZED »
DU sEweFric T BT ) - FAREERAELE -
[0022]  —EEfalse FAFT S 2 SR RE (light pipe effect) » LA
B SR E A P B T A T SR 3, fﬁéﬁﬂ?ﬁ?&ﬁ%ﬁ@ﬁﬁﬁ%ﬂﬁﬁ%ﬁfrﬁi
ME— A AR - BN PRI Bk (commercially relevant
variations ) ETREEH T S8 FEIFEE LA R e AAS B B TR T LA
B MPIE ERIHEd B S B Rhee s B s - St T e
5 RS RS IEES T « S S RIS DU B 3B D — 51

SEIRIRES » TREFE FCIRAESE FCE SE— fBRE R T - W
{=HIE] -

(00231  E2HSTACHEIREE00 » FTAL(AIZE— A T-206H 2 e
R 206 R A RER » TR 200 05 — SEIE200 5 — e
204 - -

[0024]  BOHIR02IAZE — IR EE £ —HE ISR » EORIRD02EE S s
BN IR SRIRIE < MR - AIERATRLE - St L Riess

[RV/CL/D:/AMY /PTA/SS BB B 22/ T 285 17/2016/10/24] 5



201706591

IR - ATTER LRSS S - SRSt
SRR A BRI A MR » BRI AT B — 7o 1R — AR A
 (Plat panel LED strobe system ) » Bé@ LB AT AN (A Bt yeyE » 1B
S ST UL BRI THAEEEE A2 S 5L - UL - IR 00 TS HH R A
B (BIHTING - BRI B — /88 (laser diodes) FIUAY
SRS - S5 RS .
[0025) S F-206(RERINERIED 75 » MiTEHE M=t B
P - (EENET206 2 AR (ST SEE02E - BHET206: SEH-a:
SHLATS » REFF0M0E - BB > T TF06E A
LB EP BT 2062 AP LRSI T 2062 TPl » TG BRIC 2o
DR BRI 0 ST 2 BRI AT - — S35 140 2 e YR AT 28 £ 61 01 — S
(stood-off) —FLB& Caperture) ZIBEHIE ( diffuse light source) TR » 5%
FLRGRRIIA BRI TR - ST RIS RA - (ea LA
AR BT T 183 RSO RETE T2 > UEE e s tas
$RARIE (sharp cut-off of light) - HEF-206 FT S0 - 1 > B
VEHE M SEIRA6146 82 3 T (non-limiting List of potential bottles ) 2063 =GR
BORIT + DU ATEISAT U » 7T 06RO RRErE
ST PR - iR (BRI i (white curve ) BEBSERIET-206 k-
WA 2062 POEIEE Cinner sidewall) BUEITF206HULEES - BEHTIME RS
B AT EE AR R T206:2 OIS RS 7RG B NI 720627 74
UBE AR PR ESRIRZ B (variability ) FTSERY - FEILFERTE S
IR P — B — VB B S AT S (B IR B G B L (S5 - 7553
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L0027] B 3455t Py BN 206 PO BEBAR F o MR RE4200 » B
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T206NEH fﬁﬁé‘?‘aﬁﬁ'ﬁ%ﬁ%@ﬁ HER o R R MR
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FLBRZALE ~ RF ~ TR - BRI - DU A TR =

(0028 EEI4StE— 5 Hss LEINR T-206 P B o S IR 4200
LM T 206 CRBEAE—HAHE T 20688 AGZ GRS 200/ & B 5402 - BRI
— BB BRI RN HOR I DA B B AR R (R 2 HE R B - 32
HIREF200: B =AU I B RO 206, BRTERE 2 & LU A FRAERE004 )
E D IEAMEER - FHEEEA A B2 FEAERE04 © AIFTRER
& IEEIRE04 W A — 7206 A S B — B —Z ST _E - B4IRAEHE
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[0029]  EZAR KSR 200 RT3 — 5 G ST UHEEREA04 ~ 406 G H]
TERLHE IR I T2068 B 2 R ATH04IS » B A SRR S e e
W ETERSY - AEZATT - RAHERE06 » 4048 B AT HEEC FER =
FEHIIEHE - AATTR AT 6 F A S S TSRS (BIAN SRR
K & SEHEHBA06 ~ 404 - FEEREHERA06 - 404 TT{ETY SR LT
#t (dual image mirror system ) » EENEEHRFIME LS 45— SR I
TERE204 RIS B RIS S B M ST HE406 ~ 404 - RIS SLAERIEAT
BB BT S A R E S -

[0030] F5% > SZiiIAS 200 T g —E 7k EE (water sprayer) EV4R,
7] Cair knives) (BIATR) » EARMIASIII S R/ SRBE BB (BRT)
L > RBIRE R 2 R R - B A IR 2002 [ - LIS
HUSEA TR B B A KRR - R MBI P e RS B ST
SOl 7 88 2 B2 A > B > P —ARTERK 8 Clincar water
sprayer ) ©

(00311  ESATSCHE— SRR IS 2002 S RERERE - AR UIRSME
200FTAES M AUFE—EEHT (dead plate) 502 - EFEIHEF-206F! I EL IR B
£ (forward momentum ) (FEFREBBITLARTHES)) THIBFT » MU AU HebR
R TR R - MBI T 206 B ERE &  Hog T
F2 %t - B TR B EARS02 - B - EEHRS02E] B300mmE » B
T ZSAN— I EERSER (base strobes) 506 - FLERERATIEF 5012 (758 - FLIASL
STRELF 5012 Rt ~ BRFLBR BRI IR 5012 TR AT AN B R (L, » {e e A s
SR AR A L AR & -
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(0032 4% » MrlisfE200 ] E4E R ST Fries04 » AT [T
2065 E ARRBIALIE - WHRH — B ERS02 BERE L - S5 B R S04 T AR
FHESRTE R BIRE T DABRE) - BIAISR5E (conveyor chain) » ZEMEIAEHE
NS RARERRDT200mm o BN TSR T R i E e -
TR T B B S A 5 -

(0033 FF3& Al 000 o] 04 M B e B AT & ( rotating camera
boxes) 508 » MZAFTELRHIBAF200E5 5 E: Eaﬁﬁ?%%ﬁﬁ?ﬁﬂ%ﬁzoo
BRI A B ETE/EHL - TERL 200 R TR FE4E S BEATHES 1072
HE8 2 2 (5] BIANERYMER] (floating object detection ) ~ ZEHE R T B8] ( £ill
level measurement ) ~ YESRESEVEE#E(E (foam fill-level compensation ) + ¥
e (cap inspection) ~ AZ4ARE] » SEAMHEES -

[0034]  BI6AZCCHAIEIIR T BRI IR 222 - Bl6A
TR — e i BIOBREMLE AR T DR B6CH F—E ki
T o BT FEEE A SRS B2 B AR RS

(shutter speed ) EHYERFAERY (strobe oﬁ-time) ; LXH&%7£6A§6C)EE@J§
8 o Pl FAOIRFTEEZ Ims « R - HRIRASEET » HfthA P s AR
R AR - FEREE XA B 5 A= BRI E—RE (4]
AR ) - FETNBEBA A ZERAHEE T ﬁéﬁé@é#ﬁﬁ%@iﬁ/ﬁﬂ% =
HIEEF -
- [0035]  SLERFTHEEE & AR HIREE200T] S —5 FIA E AL SR T - EEY
— TR NSRRI AR BER (SR AAEITABATR) - B H > i
RS 200 T Y — 25 FAGEFTENRE FUTEY R (5 RS EsAL
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8B) ° 534t - iiAIREAR2007] FE AT TSR VAR (HERAAE9) -

[0036) 108t —FEARENE T2 731000 - — BRI Bl < i fr s
BRI EANEEL IR AN (BERANTSR1002) « HiF A 457
§}J§~@F}ﬂ: » BAIGEILE T W R BB IR T2 ~ DU IR
ZHFBAO - —fERMERMRE WA (BERUGEE1004) - SEFgAIE:
ERAIBZEE AT TEIRAT S - I BRI
PO ABIEEERS » RIS R AT S — B - BRESE AR (focused
LED) ~ B8 (incandescent light) ~ YEH&{EEHES (fiber optic transmitter ) ~ 5%
FAUIEIR o BEFR—RARHE - FEMA S — R R 53 T S SR
{EH] (BEZRA0JTHR1006) © 7R e] DAFIFHE FRGAIES T DI - BEEiEAams
& -

(0037 A ZRsiA DU BB CACE ARG  FER A B IR
PRI R S B T E A A MRS T - RTEE - B -
HEE AT DAMEIRY - B - AR B EE BIR EEEERHER
SO RERE - i - BUE - WEBEEESY - ¥58 - Fk - UERSPBIBER
8 - BRI MG IREARIAT BREE T EESRKHRES 2
Fr ~ BRAE ~ B0E @’fﬁ%ﬂé% CRE Gk BOPER . ERRILATAGRAR
BRARBIAA R FA - FrEEE BRI IREsUER - I - ATl
I AR SAEE R R AT - #6558 - wEEEY - 58 -

T~ B RS R -

[#F5aReEn ]
200 il 202 SEIFE
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ar B ABMTERE RS » DR EREE MASENAST NER -

. IRIRFEE A SEE S 1 EFml s Bl RAR - EP ot TR — g

e — IR
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18. WRIRFEE SR EERIEE 19t 535 - e e S B REs
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19. AR{ERFH AR SR BRI 2R 1 9T At i 73 » EorhEss e SR e e A
SEREIEE SN BB SRR Hrhy —% » TR M E R AR
ZIET o

20. — TR AR A DU RIS 2 2 Al s
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