
US 20020071603A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2002/0071603 A1 

Ungpiyakul et al. (43) Pub. Date: Jun. 13, 2002 

(54) 

(75) 

(73) 

(21) 

(22) 

(62) 

(51) 
(52) 

MAKING ABSORBENT ARTICLES USING 
VISION IMAGING SYSTEM 

Inventors: Tanakon Ungpiyakul, Neenah, WI 
(US); Shawn Timothy Lemery, South 
Ogden, UT (US); Thomas Arthur Bett, 
Oshkosh, WI (US); Wayne Allen 
Bernhardt, Oshkosh, WI (US) 

Correspondence Address: 
WILHELM LAW SERVICE, SC. 
100 W LAWRENCE ST 
THIRD FLOOR 
APPLETON, WI 54911 

Assignee: Kimberly-Clark Worldwide, Inc., 
Neenah, WI 

Appl. No.: 10/068,022 

Filed: Feb. 6, 2002 

Related US. Application Data 

Division of application No. 09/224,951, ?led on Dec. 
31, 1998. 

Publication Classi?cation 

Int. Cl.7 ..................................................... .. G06K 9/00 

US. Cl. ............................................................ .. 382/152 

102 49 l 

10o 

- TEMP- 9'3 PERMANENT 
MEMORY MEMORY 

(57) ABSTRACT 

Apparatus and method using vision imaging for combined 
short-term and long-term monitoring and control of a manu 
facturing operation Which produces absorbent articles for 
absorbing body ?uids. The system collects discrete real-time 
visual images at a rate of at least 50-400 images per minute, 
up to at least 1200 images per minute, provides an ongoing 
display of a pattern of such images, and upon occurrence of 
a triggering event, continues the visual display of the images 
While sending information representing a limited number set 
of real-time visual images to a memory storage system 
Which receives and permanently stores the information, for 
future retrieval. The data is preferably received in a tempo 
rary memory device, and Written from there to a second 
permanent memory device. While the visual images are 
being sent to the memory storage system, process control 
logic preferably analyzes the visual images in real time, and 
sends results signals to manufacturing control, Which modi 
?es the manufacturing operation, for example, modifying 
timing of a process step, shutting the process doWn, or 
culling Work pieces. A second set of a second limited 
number of such visual images can be sent to the memory 
system in response to a second, optionally subsequent, 
triggering event and/or from a second location. After send 
ing any set of real-time visual images to memory storage, 
and prior to occurrence of a next triggering event, preferably 
images are continually collected, received, but feW or none 
of such images are sent to the memory storage device. Image 
collection is preferably synchronized With advancement of 
the Work pieces or product, or process steps, along the 
manufacturing process line. 
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MAKING ABSORBENT ARTICLES USING VISION 
IMAGING SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to apparatus and methods for 
monitoring and evaluating manufacturing operations Which 
produce an ongoing stream of discrete absorbent articles 
effective to absorb body ?uids. Such products are typically 
fabricated as a sequence of Work pieces on a continuous 
Web. Such absorbent articles generally comprise an absor 
bent core con?ned betWeen a moisture impervious baffle of 
eg polyethylene and a moisture pervious body side liner of 
eg non-Woven ?brous material. The absorbent articles are 
made by advancing one of the Webs along a longitudinally 
extending path, applying the absorbent core to a ?rst one of 
the Webs, and then applying the second Web. Other elements 
such as elastics, leg cuffs, containment ?aps, Waste bands, 
and the like are added as desired for the particular product 
being manufactured, either before or after applying the 
second Web. Such elements may be oriented longitudinally 
along the path, or transverse to the path, or may be orien 
tation neutral. 

[0002] Upon the occurrence of certain events, the products 
fabricated by such manufacturing operations may be moving 
out of a tolerance range of predetermined required speci? 
cations Whereupon corrective action should be taken in the 
manufacturing operation: or the product may fall outside 
such speci?cations and should be culled from the product 
stream. 

[0003] A variety of possible events in the manufacturing 
operation can cause the production of absorbent articles 
Which fall outside the speci?cation range. For eXample, 
stretchable materials can be stretched less than, or more 
than, desired. Elements can become misaligned relative to 
correct registration in the manufacturing operation. Timing 
betWeen process steps, or speed of advance of an element, 
can be slightly out-of-tolerance. If such non-catastrophic 
changes in process conditions can be detected quickly 
enough, typically process corrections can be made, and the 
variances from target reduced, Without having to shut doWn 
the manufacturing operation and Without having to cull, and 
thereby Waste, product. 

[0004] Certain events, hoWever, inherently result in pro 
duction of out-of-tolerance product Whereby no amount of 
process control can avoid product culling. Exemplary of 
such events are splices in the base continuous Web. 

[0005] Where product is outside the speci?cation range, 
and should be culled, it is desired to cull all defective 
product, but only that product Which is in fact defective. If 
too little product is culled, or if the Wrong product is culled, 
then defective product is inappropriately released into the 
stream of commerce. If product Which in fact meets product 
speci?cation is culled, then good product is being Wasted. 

[0006] Body ?uid absorbing absorbent articles are typi 
cally manufactured at speeds of about 50 to about 1200 
articles per minute on a given manufacturing line. Accord 
ingly, it is impossible for an operator to hand inspect each 
and every article so produced. If the operator reacts conser 
vatively, culling product every time he/she has a suspicion, 
but no solid evidence, that some product may not meet 
speci?cation, then a signi?cant amount of in fact good 
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product Will have been culled. HoWever, if the operator takes 
action only When a defect has been con?rmed using visual 
inspection, defective product may already have been 
released into the stream of commerce. 

[0007] One Way for the operator to inspect the product for 
conformity With the speci?cation range is for the operator to 
periodically gather and inspect, off-line, physical samples of 
the product being produced. Random such inspections stand 
little prospect of detecting temporary out-of-speci?cation 
conditions. Where such samples are taken in response to a 
suspected out-of-speci?cation condition, given the high rate 
of speed at Which such articles are manufactured, by the time 
the operator completes his/her inspection, the suspected 
offensive condition may have eXisted long enough that 
questionable product Will have either been shipped or culled 
Without the operator having any solid basis on Which to 
make the ship/cull decision. Further, automated manufac 
turing process controls may have self-corrected the defect 
condition before the operator can complete the visual 
inspection and act on the results of such visual inspection. 

[0008] While off-line inspection is the primary determi 
nant of quality, and de?nes the ?nal quality and disposition 
of the product, on-line inspection, and off-line inspection of 
on-line-collected data, typically associated With certain 
manufacturing events, may provide valuable insight into 
both the operational characteristics of the manufacturing 
process, and the ?nal quality parameters of the product. 

[0009] Recent advances in product inspection include use 
of one or more vision imaging systems having a camera 
disposed along the path of manufacture. A vision imaging 
system camera can thus be placed in a ?Xed location, for 
collecting visual images of the product at that location. The 
vision imaging system continuously collects images of the 
product Work pieces as the product precursors pass the point 
in the manufacturing process Which is being monitored. The 
images so collected are transmitted to a visual display device 
such as a video monitor at the operator’s station, Whereby 
the operator can visually monitor certain visual parameters 
of the product at the respective location along the manufac 
turing path. 

[0010] Such vision imaging systems typically run continu 
ously during manufacturing operations, such that the opera 
tor can continuously, or at any time, monitor the condition 
of the product being manufactured at the given location in 
the manufacturing line. HoWever, conventional continuous 
duty vision imaging systems do not provide any mechanism 
for the operator to archive any images being vieWed. 

[0011] Some current vision imaging systems can be used 
to instantaneously capture the full digital representation of a 
vision image, and to capture and transfer measurement data 
representing limited portions of each of the images to be 
evaluated, but have very limited ability to store or transfer 
full visual images related to that data. The memory storage 
capacity of such vision imaging systems provides a limited 
capacity for temporarily or permanently storing vision 
images so collected. The collected images and data can be 
transferred to permanent storage Within the vision imaging 
system, but the imaging system has very limited capacity to 
permanently store the images, and such permanent storage 
Will compromise the ability to continue collecting data While 
simultaneously transferring collected data to permanent stor 
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age at the production speeds contemplated here of, for 
example and Without limitation, at least 200 inspections per 
minute. 

[0012] The capacity to simultaneously collect data, and 
transfer data to permanent storage, is a function of both the 
complexity of the inspection of images being captured and 
analyZed, and the frequency With Which images are to be 
captured. At typical manufacturing speeds for manufactur 
ing absorbent articles such as diapers and incontinence 
products, namely at least 300-400 units per minute, current 
vision imaging systems are unable to sustain required rates 
of ongoing simultaneous capture and transfer of the images 
available for capture at the rate of one image per unit of 
production. 
[0013] Removal or transfer of the data, and restarting of 
the collection process in such eXisting vision imaging sys 
tem typically includes operator intervention, but can be done 
by pre-programmed computer control. While limited 
amounts of data can thus be collected and archived from a 
high speed operation such as illustrated in the draWings, the 
amount of data Which can be collected relating to a given 
event is quite limited. Typically, current imaging systems 
Will freeZe on the ?rst defective image detected. Restarting 
of the collection process can be pre-programmed and thus 
computer controlled, or can be manual. Accordingly, to the 
eXtent the ongoing manufacturing process is producing data 
that could be useful to the operation and/or analysis of the 
process, current imaging systems have very limited capa 
bility to collect, archive, and then reconstruct vision images 
of such data. While a limited set of measurement data from 
such images can be archived, and retrieved, such data is 
insuf?cient for reconstructing the desired vision images. 

[0014] Other vision imaging systems such as the 
KODAK® EKTAPRO® Model 1012 Motion AnalyZer can 
be used to capture full visual images but not to automatically 
generate measurement data. Such a vision imaging system 
can collect and display real-time video images, and can store 
up to 1637 of the most recent frames of video images in 
memory. The images can be synchroniZed With the manu 
facturing operation such that each frame/image shoWs and 
represents each successive Work piece. HoWever, such a 
portable system is unsuited for continuous duty operation, 
and is unable to retain in storage any but the latest 1637 
frames. The stored images can be doWnloaded to a limited 
number of models of VCR, but camera recording cannot 
take place concurrently With the doWnloading to the VCR. 
Thus, Where a particular set of images is of interest, such 
images are lost as soon as additional images, greater than the 
1637 frames, are taken, or camera recording must be stopped 
in order to doWnload the images to a VCR. HoWever, as 
indicated above, the KODAK EKTAPRO system does not, 
of itself, generate measurement data related to such images 
Without manual intervention. 

[0015] Accordingly, current systems are unable to auto 
matically and simultaneously capture and transfer both the 
full digital image and the desired selected measurement data, 
to permanent storage. Thus, the user is torn betWeen the need 
to retain certain information Which may be valuable for later 
analysis and the need to continue monitoring the real-time 
images of the articles being currently produced in the 
manufacturing operation. 
[0016] Thus, it is desirable to provide quality control 
process and/or apparatus capable of both monitoring the 
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real-time condition of the articles being manufactured, and 
simultaneously capable of selectively archiving certain sets 
of the visual image data in a memory storage device. 

[0017] It is further desirable to archive in memory storage 
only that data Which provides an above average probability 
of containing information of interest for maintaining quality 
control or for engineering development. 

[0018] Accordingly, it is desirable to send visual image 
information to memory storage only upon the occurrence of 
one or more triggering events related to the manufacturing 
operation and While camera image recording is continued. 

[0019] It is desirable that, upon occurrence of the trigger 
ing event, the apparatus and/or process automatically sends 
preselected ones of the images to memory storage as visual 
image information. 

[0020] It is desirable that, during the time Wherein visual 
image information is being sent to storage, the visual image 
display be continued uninterrupted and undisturbed, select 
ing and displaying images Without being affected by the fact 
that visual images are being transferred to data storage. 

[0021] It is still further desirable to provide such quality 
control process and/or apparatus Wherein the visual display 
continues unabated before, during, and after, sending visual 
images to storage. 

[0022] It is yet further desirable to provide such quality 
control process and/or apparatus Which ?rst sends the visual 
image information, to be stored, to a high speed temporary 
memory storage device at a rate of about 300 to about 1000 
visual images per minute, and from the high speed tempo 
rary memory storage device, Writes the visual image infor 
mation to a sloWer speed, but larger capacity permanent 
memory storage device. 

[0023] It is further desirable to provide such quality con 
trol process and/or apparatus Which can continue manufac 
turing absorbent articles While collecting and displaying a 
continuous real-time display of the visual images so col 
lected, and Which can send at least tWo sets of visual images 
to storage at periods spaced in time sufficient to alloW the 
high-speed temporary storage to Write the entirety of the ?rst 
set of images to the permanent storage Without interference 
from the second set. 

[0024] It is still further desirable to provide such quality 
control process and/or apparatus including placing identify 
ing information on physical Work pieces represented by the 
visual image information so stored, thus to enable correla 
tion of speci?c Work pieces or absorbent article products 
With speci?c visual images so stored. 

[0025] It is highly desirable to suspend image storage, and 
to store feW if any of such images after completion of any 
one prede?ned set of visual images, until occurrence of the 
neXt triggering event. 

[0026] It is still further desirable, in some instances, to 
collect such visual images at tWo or more ?Xed locations 
along the path of manufacturing operations, in response to 
triggering events. 

[0027] It is thus an object of the invention to provide 
quality control process and/or apparatus capable of both 
monitoring the real-time condition of the articles being 
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manufactured, and simultaneously capable of selectively 
archiving certain sets of the visual image data in a memory 
storage device. 

[0028] It is another object to archive in memory storage 
only that data Which provides an above average probability 
of containing information of interest for maintaining quality 
control or for engineering development. 

[0029] It is still another object to send image information, 
preferably as digital data, to memory storage only upon the 
occurrence of one or more triggering events related to the 

manufacturing operation and While camera image recording 
is continued. 

[0030] It is a further object that, upon occurrence of the 
triggering event, the apparatus and/or process automatically 
sends preselected ones of the images to memory storage as 
visual image information. 

[0031] It is a yet further object that, during the time 
Wherein visual image information is being sent to storage, 
the visual image display be continued uninterrupted and 
undisturbed, selecting and displaying images Without being 
affected by the fact that visual images are being transferred 
to data storage. 

[0032] It is a still further object to provide such quality 
control process and/or apparatus Wherein the visual display 
continues unabated before, during, and after, sending visual 
images to storage. 

[0033] It is yet a further object to provide such quality 
control process and/or apparatus Which ?rst sends the visual 
image information to be stored to a high speed temporary 
memory storage device at a capacity rate of at least about 
300 to about 1000 visual images per minute, and from the 
high speed temporary memory storage device, Writes the 
visual image information to a sloWer speed, but larger 
capacity permanent memory storage device. 

[0034] It is further an object to provide such quality 
control process and/or apparatus Which can continue manu 
facturing absorbent articles While collecting and displaying 
a continuous real-time display of the visual images so 
collected, and Which can send at least tWo sets of visual 
images to storage at periods spaced in time suf?cient to 
alloW the high-speed temporary storage to Write the entirety 
of the ?rst set of images to the permanent storage Without 
interference from the second set. 

[0035] It is a still further object to provide such quality 
control process and/or apparatus including placing identify 
ing information on digital images of speci?ed Work pieces, 
thus to enable correlation of speci?c Work pieces or absor 
bent article products. 

[0036] It is yet another object to suspend image storage, 
and to store feW if any of such images after completion of 
any one prede?ned set of visual images, until occurrence of 
the neXt triggering event. 

[0037] Astill further object is to collect such visual images 
at tWo or more ?Xed locations along the path of manufac 
turing operations, in response to triggering events. 

SUMMARY OF THE DISCLOSURE 

[0038] Some of the obj ects are achieved in a ?rst family of 
embodiments of the invention comprehending a method of 
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using a vision imaging system in a manufacturing operation 
Wherein the manufacturing operation produces an ongoing 
stream of discrete absorbent article Work pieces and prod 
ucts made therefrom, effective to absorb body ?uids. The 
method produces such absorbent articles on a continuous 
Web, and comprises operating a vision imaging system 
Which collects visual images at one or more generally ?Xed 
locations in the manufacturing operation, typically collect 
ing discrete visual images at a rate of at least 50 images per 
minute, preferably but Without limitation up to about 1200 
images per minute, at each ?Xed location, preferably at least 
about 200 up to about 1000 images per minute, more 
preferably at least about 300 images per minute, still more 
preferably at least about 400 up to about 900 images per 
minute, and most preferably about 600 up to about 800 
images per minute. The method further provides an ongoing 
visual image display of a pattern of successive such images 
so collected, each such visual image representing a succes 
sive at least one of a Workpiece or a product, or a process 
condition, associated With the manufacturing operation. The 
method further comprises selecting one or more triggering 
events, planned or unplanned, related to the manufacturing 
operation, and upon occurrence of any one of the triggering 
events, continuing the ongoing visual display of the pattern 
of images, typically at substantially the same image collec 
tion rate, While concurrently sending data representing a 
limited number set of such real-time visual images so 
collected, to a memory storage device. Such memory device 
should be a high-speed memory device such as a digital 
memory device, for eXample a relatively high-capacity ran 
dom-access memory device or a buffer memory device. The 
image collection rate can be adjusted as needed at any time, 
including While image data is being transferred from tem 
porary storage to permanent storage. 

[0039] The method preferably includes sending to the 
memory storage device at least some of the same visual 
images as are displayed on the image display device. 

[0040] The method preferably includes, upon conclusion 
of the sending of the set of images to the digital memory 
device, continuing the ongoing collection of visual images 
and thereby continuing to provide an ongoing real-time 
visual image display of the pattern of images representing at 
least one of the Work piece or product, or the process. 

[0041] In preferred embodiments, the method includes 
Writing the visual image data from the memory storage 
device to a second, sloWer speed, higher capacity, memory 
storage device. 

[0042] The method preferably includes synchroniZing the 
collection of images such that each sequential image so 
collected shoWs a full length and a full Width of one such 
Workpiece or product, or one such process condition, per 
frame and one visual frame per Workpiece or product, or 
process condition. Preferably, sequential images represent 
sequential Work pieces or products, or sequential process 
conditions. 

[0043] Preferred such methods include, While sending the 
set of visual images to the storage device, using computer 
logic to analyZe, in real time, the visual images so collected, 
and sending corresponding results signals to control appa 
ratus controlling the manufacturing operation, and the con 
trol apparatus processing the results signals and, based on 
the processing of such results signals, issuing control com 
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mands to thereby modify the manufacturing operation. Such 
control command can, for example, modify timing of a 
process step, or result in culling Work pieces from the 
manufacturing operation. 
[0044] The method can optionally include continuing to 
run the manufacturing operation upon conclusion of the 
sending of the set of visual images to the memory storage 
device, and While so continuing to run the manufacturing 
operation, sending a second set of a second limited number 
of real-time visual images, Which number may or may not be 
the same as the number of images in the ?rst set, to the e.g. 
digital memory storage device in response to a second 
triggering event. 

[0045] The method can include incorporating identifying 
information With the stored full digital image information 
representing the Work pieces, thus to enable correlation of 
speci?c images so stored With speci?c Work pieces. 

[0046] The method preferably includes, after completion 
of the sending of the set of real-time visual images and prior 
to occurrence of a second triggering event, sending to the 
digital memory storage device feW or none of the real-time 
visual images being collected. 

[0047] Preferred embodiments of the method preferably 
comprehend storing the images in digital format, including 
maintaining substantially full digital integrity of the visual 
images so stored, compared With the images as collected, 
thereby to enable substantially full visual reproduction of the 
visual images so stored. 

[0048] In some embodiments, the recited ?Xed location 
comprises a ?rst ?Xed location, the set of visual images 
comprises a ?rst set of visual images, and the method 
includes collecting visual images at a second generally ?Xed 
location in the manufacturing operation, in response to a 
triggering event, and sending a limited-number second set of 
real-time visual images so collected to the digital memory, 
and optionally including segregating the ?rst and second sets 
of visual images from each other in the memory storage 
device. 

[0049] The triggering event Which triggers sending the 
second set of images to memory may be the same triggering 
event that triggers sending the ?rst set of images to memory. 
Sending the second set of images to memory storage may 
occur concurrently With sending the ?rst set of images to 
memory storage, in part concurrently, or subsequent to 
completion of sending the ?rst set of images to memory 
storage. 

[0050] The invention further comprehends apparatus for 
capturing, and concurrently displaying and storing in 
memory, visual images of a process Which manufactures 
absorbent articles effective to absorb body ?uids. The appa 
ratus comprises manufacturing machines manufacturing 
such absorbent articles, the machines including control 
apparatus effective to control operations of the manufactur 
ing machines so as to fabricate such absorbent articles 
according to predetermined parameters: a vision imaging 
system collecting real-time discrete visual images at a 
generally ?Xed location in association With the manufactur 
ing machines, of a Work piece or a product, or a process 
condition, associated With the absorbent articles being pro 
duced, and presenting a real-time visual image display of the 
images so collected, on an image display device, and send 
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ing corresponding results signals to the control apparatus, 
thereby to control the manufacturing machines: and a 
memory storage system receiving a limited-number set of 
the real-time visual images, substantially less than the 
entirety of all the visual images so collected and displayed 
by the vision imaging system. 

[0051] In preferred apparatus, the memory storage system 
comprises a high-speed temporary memory storage device, 
and a permanent memory storage device receiving the stored 
images from the temporary memory storage device. 

[0052] The memory storage system preferably receives 
the set of visual images concurrent With the display of 
real-time images on the display device. Preferably, at least 
some of the visual images received in the memory storage 
system are the same images as are being concurrently 
displayed on the image display device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0053] FIG. 1 is a side elevation vieW of absorbent article 
manufacturing apparatus of the invention, including a con 
trol system comprising a vision imaging subsystem com 
prising image collection, display, and storage apparatus and 
controls, as Well as interface of the vision imaging system 
With the manufacturing process control system and a 
memory storage system. 

[0054] FIG. 2 is a representative end elevation vieW, also 
substantially schematic, of a line of manufacturing machines 
of FIG. 1, used to make absorbent articles. 

[0055] FIG. 3 is a plan vieW illustrating a typical visual 
image displayed to the operator and stored in memory, and 
shoWing a portion of the absorbent article manufacturing 
operation. 
[0056] The invention is not limited in its application to the 
details of construction or the arrangement of the components 
set forth in the folloWing description or illustrated in the 
draWings. The invention is capable of other embodiments or 
of being practiced or carried out in other various Ways. Also, 
it is to be understood that the terminology and phraseology 
employed herein is for purpose of description and illustra 
tion and should not be regarded as limiting. Like reference 
numerals are used to indicate like components. 

DETAILED DESCRIPTION OF THE 
ILLUSTRATED EMBODIMENTS 

[0057] With reference to the draWings, and more particu 
larly to FIG. 2, the numeral 10 designates a pair of side 
frame elements Which de?ne a longitudinally eXtending 
processing path for the processing of absorbent articles 
according to the invention. Rotatably mounted on side 
frames 10 are a pair of processing rolls 12 driven by gears 
16. Processing draW rolls 12 can be seen toWard the left 
portion of FIG. 1. 

[0058] NoW referring to FIG. 1, the absorbent article 
producing apparatus of the invention is illustrated schemati 
cally at 18. Beginning at the left end of FIG. 1, an under 
lying Web 20, for eXample a moisture impervious baffle Web, 
is shoWn being advanced toWard the right along the longi 
tudinally extending path, by draW rolls 12. Omitted for 
clarity of presentation is the upper con?ning Web such as a 
body side liner Web. 
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[0059] Absorbent pads 24 are shown disposed on Web 20 
at spaced intervals generally corresponding to the respective 
separate and distinct Work pieces 25 or products being 
fabricated into absorbent articles along the processing path. 
Additional elements such as leg cuffs, containment ?aps, 
Waist bands, and the like are placed, positioned, and other 
Wise consolidated onto or into continuous Web 20, or onto or 
into each other, at various Work stations along the processing 
path, in the process of fabricating the absorbent articles. 

[0060] For example, unWind 26 supplies leg cuff material 
28 Which is placed on Web 20 at rolls 30. Similarly, unWind 
32 supplies Waist band material 34 Which is placed on Web 
20 at rolls 36. 

[0061] Camera 38 is positioned betWeen the Work station 
de?ned by rolls 30 and the Work station de?ned by rolls 36. 
Optional camera 40 is positioned doWnstream of rolls 36. 
Image trigger device 41 is betWeen rolls 30 and camera 38. 
Image trigger device 42 is betWeen rolls 36 and camera 40. 
Image trigger devices 41 and 42 are activated by sensing, for 
eXample, the passing of a speci?c element on each Work 
piece, for example an outWardly-eXtending ear 44, illus 
trated in FIG. 3. This activation provides a signal to vision 
system 49 of imaging system 48. Imaging system 48 
includes vision system 49, temporary memory 98, and 
permanent memory 100. Vision system 49 includes frame 
grabber 46, frame buffers 51, and image analyZer 50. 

[0062] The image trigger sends detect signals to frame 
grabber 46 and strobe light 57A or 57B. The detect signal 
thus synchronizes ?ring of the respective strobe light and 
grabbing of the respective frame or image of the respective 
product by frame grabber 46, being transmitted from the 
respective camera. The grabbed frame is transmitted by 
frame grabber 46 to frame buffer 51 in registration With 
movement of the respective Work pieces on the manufac 
turing line such that the frame grabber transfers a visual 
image of each Work piece in accord With detect signals 
created by the passing of respective Work pieces past image 
trigger devices 41 and 42. While image trigger devices 41 
and 42 are illustrated betWeen the rolls and the respective 
cameras, the trigger devices could be at any location on the 
processing line compatible With timely collection of frames 
being recorded by the respective camera or cameras. 

[0063] The visual images are sent by frame grabber 46 to 
frame buffers 51, thence to image analyZer 50 and, upon 
request by trigger event signal 102, to temporary memory 
98. After being processed by vision system 49, the processed 
camera signal is sent to video image display device 52. The 
frame grabber, the frame buffer, the image analyZer, the 
temporary memory, and the permanent memory are all 
elements of imaging system 48 in the illustrated embodi 
ment. 

[0064] Referring to FIG. 3, the closed outline 53 repre 
sents the camera ?eld of vieW and it Will be seen that outline 
53 embraces someWhat more than the length of a single 
Work piece 25, but less than the length of tWo Work pieces, 
disposed generally in the center of outline 53, betWeen 
projected transverse lines of severance 55A, 55B, Which 
de?ne the boundaries betWeen sequential Work pieces. 

[0065] Asuitable imaging system for use in the invention, 
including camera, video image display device, frame grab 
ber, and image analyZer, is available from CogneX Corpo 
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ration, Natick, Mass. USA, as CHECKPOINT 800. Suitable 
softWare for collecting, displaying, and analyZing the visual 
images so collected, of individual ones of the absorbent 
articles being fabricated in the manufacturing operation, is 
also available from CogneX Corporation. 

[0066] The visual image signals collected by camera 38 
and optional camera 40 are processed by frame grabber 46 
and image analyZer 50, thereby converting the images 
received from the camera or cameras into digitiZed repre 
sentations of the visual images so recorded. The results of 
such analysis are fed to process control 54. Process control 
54 receives such results signals and issues output com 
mands, as appropriate, to adjust and modify the manufac 
turing process in order to rectify any anomalous readings 
and to steer the manufacturing operation toWard pre-selected 
target speci?cations stored in the process control memory. 

[0067] Thus, signals may be sent to speed up, or sloW 
doWn, the absolute speed, or to advance or retard the timing, 
of one or more of the process steps at respective Work 
stations in the processing line. Further, signals may be sent 
to cull product from the processing line. 

[0068] Referring again to FIG. 1, the number 56 desig 
nates the main drive motor Which poWers the machinery 
operating the absorbent article production line, Which main 
drive motor is employed to turn a line shaft 58 coupled by 
gear boXes 60, 62, to draW rolls or turning rolls 64, 66 
respectively. 

[0069] Line shaft 53 is also coupled by gear boX 68 to 
differential 70 Which is operated by motor 72 in response to 
signals from process control 54 through a forWard signaling 
device 74 or a reverse signaling device 76, both of Which are 
coupled to motor 72, to advance or retard the speed of draW 
of rolls 36, and thereby to advance or retard the speed of 
How of Work pieces through rolls 36, and accordingly, the 
frequency at Which Waist band material 34 is applied to the 
Work pieces. 

[0070] Similarly, line shaft 58 is coupled by gear boX 78 
to differential 80 Which is operated by motor 82 in response 
to signals from process control 54 through signaling devices 
74, 76, both of Which are also coupled to motor 82, to 
advance or retard the speed of How of Work pieces through 
rolls 30, and accordingly, the frequency at Which leg cuff 
material 28 is applied to the Work pieces. 

[0071] Further, line shaft 58 is coupled by gear boX 84, 
Which contains gears 16, to differential 86 Which is operated 
by motor 88 in response to signals from process control 54 
through signaling devices 74, 76, both of Which are also 
coupled to motor 88, to advance or retard the speed of draW 
of Work pieces 25 into rolls 12, and accordingly, the speed 
at Which Web 20 and the elements resident thereon are fed 
toWard the respective doWnstream Work stations. After an 
image has been analyZed by analyZer 50 and has been 
processed by process control 54, correction logic embodying 
the range of speci?cations acceptable for the Work piece can 
be delivered to signaling devices 74 (forWard) and/or 76 
(reverse), or to vacuum control 94 for culling Work pieces. 

[0072] Additional Work stations, not shoWn, can be 
employed in similar manner to place and/or af?X others of 
the elements of the absorbent articles, directly or indirectly, 
onto Web 20. 
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[0073] Vacuum shoe 90 is positioned over Work station 92 
downstream of camera 40, and is controlled by vacuum 
control 94. In circumstances Wherein the signals received by 
process control 54 indicate that the Work piece Which Was 
imaged and analyZed is out of tolerance, process control 54 
sends a cull signal 96 to vacuum control 94, activating 
vacuum to vacuum shoe 90 at the appropriate time to cull the 
individual Work piece Which gave the out-of-tolerance infor 
mation. Where desired, and Where suitable lead time is 
available to the cull system, vacuum control 94 can be 
programmed to cull, in addition, a speci?ed number of Work 
pieces before and/or after the Work piece Which yielded the 
out-of-tolerance visual image information. 

[0074] In addition to providing an output to process con 
trol 54, vision system 49 also outputs visual image infor 
mation to high speed temporary memory 98 Which subse 
quently outputs the visual image information to permanent 
memory 100. The visual image information inputted from 
vision system 49 to temporary memory 98, and subsequently 
to permanent memory 100, is suf?cient in quantity and 
satisfactory in quality and speci?city, to generally re-create 
the individual vision images collected by camera 38 and/or 
camera 40. Thus, the stored information maintains substan 
tially the full integrity, typically full digital integrity, of the 
visual images so stored, as compared to the images recorded 
or collected by camera 38 or 40. Accordingly, the visual 
images so stored enable the user to substantially reproduce 
the respective images Which Were available to the operator 
in real-time during manufacturing of the respective absor 
bent articles. 

[0075] A temporary memory suitable for general purpose 
use in association With the invention is a VME memory card 
having memory capacity of up to about 1 Gigabyte, and is 
available from Chrislin Industries Inc.. Westlake Village, 
Calif., USA. Such temporary memory can capture, and store 
in memory, visual images of typical absorbent articles such 
as those described herein, at the high capture/store rate of at 
least about 500 images per minute, up to about 1000 images 
per minute. 

[0076] Communication betWeen vision system 49 and 
temporary memory device 98 requires use of a suitable 
protocol such as a VME standard to transfer data across the 
computer backplane to a temporary memory device. Such a 
temporary memory is a VMEbus standard IEEE 1014. 

[0077] While the high image capture rate of temporary 
memory 100 is critical to the invention, such high capture 
rate memory storage devices have certain limitations. First, 
such devices are costly in terms of the cost per image so 
captured and stored. Further, high capture rate devices such 
as the buffer memory devices described above are temporary 
memory storage devices Within the context that such storage 
devices retain captured information in memory only so long 
as the respective memory device is poWered, and lose all 
information stored in memory When poWer is removed from 
such memory devices. 

[0078] Accordingly, it is critical that the visual image 
information received in the high-speed temporary memory 
storage, e.g. buffer, device be transferred to a permanent 
memory storage device. A typical suitable permanent 
memory storage device is, for eXample, a hard drive such as 
hard drives commonly used in personal computers. Where a 
larger amount of memory is desired than is available on a 
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conventionally-available hard drive, a combination of such 
hard drives can be coupled together in Well knoWn manner 
to thereby provide the composite capacity of all the hard 
drives so coupled together. 

[0079] The value of temporary memory device 98 is to 
enable real-time transfer of the visual image information 
from the imaging system. Conventional permanent memory 
devices are too sloW for such real-time transfer at any 
reasonable interface cost, Whereby the temporary memory 
device is used. 

[0080] The value of permanent memory 100 is three-fold. 
First, once the information has been received into permanent 
memory, such permanent memory can be accessed by a 
variety of users, if desired, through a typical netWorked 
computer interface system. Second, permanent memory 
retains the information in memory When poWer is turned off 
and Wherein poWer is disconnected from the permanent 
memory storage device, and lost. Thus, once the visual 
image information is disposed in permanent memory, the 
risk of loss from removal or interruption of poWer is 
obviated. Third, permanent memory is less costly than 
temporary e.g. buffer memory. 

[0081] Accordingly, images Which conventionally have 
been available only to the operator on the manufacturing 
line, and Which have been available only as real-time 
images, are, by virtue of the invention, noW available at any 
time, to anyone having access to the permanent memory 
device, such as from a remote computer terminal remote 
from netWork access 106. Similarly, the data stored in 
process control 54 can be polled and accessed from a remote 
terminal, through netWork access 106, thus alloWing direct 
correlation and comparison of speci?c images With speci?c 
process control information. Thus, in the invention, the 
images remain available for real-time use at the manufac 
turing line, as before; and can, in addition, be accessed either 
on or off the manufacturing ?oor at a later date by any 
authoriZed user, for further analysis at Whatever level of 
analysis is desired. 

[0082] Thus, for the ?rst time, visual images of the prod 
uct, or the process, can be permanently archived, and 
associated With speci?c manufacturing periods or speci?c 
manufacturing events, Without interrupting ongoing collec 
tion of such visual images. In addition, the visual images so 
stored in memory can be re-created from the stored data in 
the same or another vision system, or can be stored and 
re-used in other softWare applications such as in combina 
tion With bit-map systems. HoWever stored, and retrieved, 
such retrieved information can then be used for in-depth 
analysis of the results, on the Work pieces, of speci?c events 
occurring on the manufacturing line. 

[0083] Individual images recorded or received at cameras 
38, 40, and ultimately stored in permanent memory 100, can 
be accessed individually at Will from permanent memory 
100, and analyZed as desired, any time after collection. For 
eXample, an analyst can choose to revieW and analyZe a 
certain set of images based on the occurrence of a triggering 
event, or a set of images recorded according to the time at 
Which the images Were collected. 

[0084] As is Well knoWn for use of such computer memory 
devices, visual image data Which is permanently stored in 
eg permanent storage device 100 can be erased at Will in 
order to make such storage space available for use to store 
other information. 
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[0085] The above described imaging system 48 has a rate 
capacity capable of producing a visual image of each and 
every Work piece produced by the manufacturing operation. 
Indeed, it is desirable to the line operator that the imaging 
system does produce a visual image of each and every Work 
piece. 

[0086] HoWever, it is not desirable to store a visual image 
of each and every Work piece. Such storage of all visual 
images so produced Would require an inordinate amount of 
memory storage capacity. In addition, since the rate of 
production of such images is greater than the input rate 
capacity of a typical hard drive permanent memory storage 
device to receive such information, such storage Would have 
to be carried out in parallel With multiple permanent 
memory devices concurrently receiving memory storage 
inputs. Still further, the amount of data so stored in memory 
Would make it dif?cult for an inquirer to identify images of 
particular interest for further study and/or to correlate any 
such images With speci?c events in the manufacturing 
process. 

[0087] Accordingly, it is an important feature of this 
invention that visual images be transferred from image 
analyZer 50 to a memory storage device such as temporary 
buffer memory 98 only upon the occurrence of selected, 
preferably predetermined, triggering events. By limiting 
transfers to memory to only those images associated With 
certain triggering events, the amount of storage media 
required is appropriately limited, and the amount of data 
stored, and Which may be revieWed to ?nd evidence of an 
event of interest, is also limited. 

[0088] The suggested CogneX Imaging system can be 
programmed to transfer to memory a speci?ed number of 
visual images upon the occurrence of a triggering event. The 
transfer can begin so as to take samples Wherein the Work 
piece being imaged When the triggering occurred is at or 
toWard the beginning of the sample, in the midst of the 
sample, or at or toWard the end of the sample. 

[0089] The user can specify any event of interest as a 
triggering event for collection of visual image data. For 
eXample, a splice in any of the feed Webs 20, 28, 34 might 
be speci?ed as a triggering event. A certain amount of 
change in line speed might be speci?ed as a triggering event. 
A certain amount of charge in tension of one or more Webs 
might be speci?ed as a triggering event. An out of tolerance 
condition might be speci?ed as a triggering event. Addition 
ally, a manual trigger can be used to initiate image capture, 
as can a timer, or a random number generator. 

[0090] HoWever the triggering event is created, manufac 
turing controls are con?gured such that, upon the occurrence 
of a triggering event, a signal 102 is generated, eg by a 
sensor or by a process control command, and transmitted to 
vision system 49, triggering frame buffer 51 to begin send 
ing visual images to memory, and specifying hoW many 
images are to be sent to memory, or for hoW long a period 
of time images are to be sent to memory. 

[0091] Thus, upon the occurrence of a triggering event, a 
de?ned set of a limited number of real-time visual images so 
collected by frame grabber 46 is sent to vision system 49, 
thence to temporary memory device 98. Preferably While 
information is still being received by memory device 98, 
temporary memory device 98 begins transferring the visual 
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image information to permanent memory device 100 at the 
sloWer rate at Which the permanent memory device is 
capable of receiving and storing such information. 

[0092] Accordingly, in preferred embodiments, part of the 
visual image information has already been transferred to 
permanent storage device 100 by the time the last of the set 
of images has been received in high speed memory 98. 
Accordingly, memory device 98 acts as an accumulator to 
temporarily take up the eXcess volume of visual images 
being transferred from vision system 49, until memory 
device 100 can receive the balance of the set of images. 

[0093] Should a second triggering event occur before the 
last ones of the ?rst set of images has been transferred to 
memory device 100, temporary memory device 98 receives 
the second set of images, and transfers such second set of 
images to memory device 100 after completing transfer of 
the ?rst set of images. In some embodiments, such ?rst and 
second sets of visual images are segregated from each other, 
as separate and distinct sets of image information, in at least 
one of the respective memory storage devices. 

[0094] Upon completion of transfer of a given set of visual 
images according to a triggering event, preferably no more 
visual images are transferred to memory devices 98, 100 
until the neXt triggering event occurs. While a feW visual 
images may be transferred to storage memory for historical 
record-keeping purposes, eg to keep an historical record of 
product made and/or shipped, the frequency at Which such 
images Will be stored is signi?cantly less, namely less than 
10%, preferably less than 2%, as frequent as the frequency 
With Which images are stored upon the occurrence of a 
triggering event. 

[0095] A typical set of images includes images of about 1 
to about 1000 consecutive Work pieces in the processing 
line. A range of about 1 to about 200 Work pieces is 
contemplated for typical use in the invention. Storing feWer 
than the loW number of Work pieces mentioned may miss the 
evidence of the triggering event. Storing greater than the 
high number of Work pieces mentioned Will inordinately 
increase storage costs, albeit computer memory, and may 
create a database so large that ?nding useful information 
may be quite dif?cult, or at least inefficient. 

[0096] The illustrated embodiments indicate use of one or 
tWo cameras 38, 40. Typically, use of one camera is adequate 
to indicate the strengths or Weaknesses of the manufacturing 
operation. HoWever, Where an anomaly eXists, or is difficult 
to correct, additional cameras, such as camera 40, may be set 
up at corresponding additional locations along the manufac 
turing line, and connected into the imaging system 48, and 
the memory system (device 98 and device 100), in order to 
collect and permanently store additional information 
directed toWard discovering the source of the anomaly. 
Accordingly, the imaging system can produce and store in 
memory a second set of data, either before, e.g. shortly 
before, during, or after, e.g. shortly after, collecting and 
storing a ?rst set of data. The second set of data can be 
obtained from the same camera, e.g. directed at the same 
location on the processing line, as the ?rst set of data, or can 
be obtained from a second camera pointed at the same 
location on the processing line or can be located at a 
different Work station, recording a different step in the 
process. 

[0097] By associating suitable identi?cation indicia With 
each transfer of a set of visual images to storage, the 
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reviewing artisan can search ?rst for the identi?cation 
indicia, and having found the identi?cation indicia, and can 
then focus on the parameters of interest associated With the 
respective visual images. 

[0098] Where it is desired to correlate speci?c physical 
samples to the visual images of such samples, an article 
speci?c code, different for each Work piece so coded, can be 
printed on the respective Work pieces 25, as at, for example, 
ear 44. Such code can be printed by eg a non-contact, e.g. 
ink-jet, printer 104 located up-stream of the respective 
camera. In the alternative, a common code, speci?c to the 
triggering event, can be printed on each Work piece associ 
ated With the triggering event. 

[0099] While not critical to the invention, it is preferred 
that the visual images sent to memory devices 98, 100 be the 
same images sent to display device 52. In such instance, the 
images available for revieW later are the same images 
vieWed by the operator in real time. 

[0100] The invention has been described above generally 
in terms of knoWn or planned triggering events. HoWever, 
imaging system 48 can be programmed to trigger storage of 
visual images in memory upon the occurrence of a Wide 
variety of unplanned events, for example, any occurrence of 
any out-of-tolerance event, or any unplanned event. 

[0101] In some embodiments, the video camera or cam 
eras take visual images of feWer than all of the Work pieces 
being processed in the manufacturing operation. Where 
desired, a camera can be programmed to collect images of 
every second Work piece, every third Work piece, or any 
other desired fraction of the Work pieces. Such selection can 
collect images at regular intervals, or at selected intermittent 
intervals. For example, a camera control might be pro 
grammed to command taking images of a certain set/number 
of sequential Work pieces, for example 3 Work pieces, then 
skip the next set of Work pieces, for example 5 Work pieces. 
The actual interval betWeen Work pieces Whose image is 
recorded, and the pattern of Which Work pieces images are 
to be collected, is a matter of selection for the artisan setting 
up the image collection. 

[0102] As used herein, “absorbent article” refers to a class 
of products Worn on the human body, and used generally for 
promotion of human hygiene by the absorption of body 
?uids and other exudates. Examples of such absorbent 
articles include, Without limitation, diapers, training pants, 
incontinence pads, feminine hygiene pads, interlabial pads, 
and the like. 

[0103] As used herein, a “high speed” memory storage 
device is a storage device capable of receiving at least about 
50, preferably at least about 200, and more preferably at 
least about 300, still more preferably at least 400 or 500, up 
to at least about 1200, visual images per minute from 
cameras of the nature described herein for use in the 
invention, and must be able to track the unit rate of produc 
tion of products of interest to the imaging system. Com 
monly available such memory devices are variously knoWn 
as Random Access Memory devices, and/or Buffer Memory 
devices, both being Well knoWn in the art. Typically avail 
able such memory storage devices retain the data only so 
long as poWer is maintained on such devices, and Wherein 
any data stored therein is lost When electrical poWer is 
terminated. Accordingly, such memory devices are not suit 
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able for permanent storage of data. Rather, in the invention 
the data is Written from the high speed temporary storage 
device to a loWer speed, permanent memory storage device. 

[0104] The number of images collected per minute is 
controlled by signals, from the processing line, indicating 
the frequency of passage along the processing line, of Work 
pieces Whose images are to be collected. 

[0105] As used herein, a “loWer speed” memory storage 
device is any memory storage device Which is unable to 
receive visual images of absorbent article-type products 
from frame buffers 51 of the nature described herein for use 
in the invention, usually at a rate of less than about 500 
visual images per minute. Typical such memory devices are 
hard drives such as are commonly employed in personal 
computers. Such hard drives are available in a variety of 
siZes, and in a range of input speeds, Wherein large amounts 
of image data can be readily stored in permanent memory, 
at reasonable cost per image. 

[0106] The number of images Which can be transferred 
over a given unit of time is a function of the complexity of 
the image inspections, and the resolution of the images. The 
more complex the image inspection and/or the higher the 
image resolution, the sloWer the transfer rate capacity of the 
vision system 49. 

[0107] As used herein, reference to a “generally ?xed” 
location Where visual images are collected means that the 
image collection element such as a camera is ?xedly 
mounted to a physical support, and is directed to a speci?c 
step or steps in the manufacturing operation. Thus, “gener 
ally ?xed” refers to a camera ?xed in location but With 
capability to digitally or optically Zoom the image to facili 
tate inspection of certain elements of the Workpiece or 
Workpieces, While not moving the camera from its mounted 
location. The cameras can, of course, be moved and subse 
quently recalibrated. 

[0108] Preferably, the camera is ?xed in both location and 
direction of aim, such that sequentially collected images 
represent common location and common direction of aim, of 
the camera. 

[0109] As used herein, “pattern of images” refers to an 
ongoing selection of images according to a selection pattern. 
The selection pattern can select, and therefore collect, an 
image speci?c to each Work piece, product, or process 
condition. The selection pattern can, in the alternative, select 
and collect an image according to an alternative pattern, for 
example collecting an image of every second or every third 
Work piece, product, or process condition, or collecting an 
image of every Work piece, product, or process condition for 
a limited number of images, at regularly-spaced intervals. 
The above-described patterns are exemplary only, and not 
limiting, as other patterns are noW obvious and viable in the 
invention. 

[0110] Those skilled in the art Will noW see that certain 
modi?cations can be made to the apparatus and methods 
herein disclosed With respect to the illustrated embodiments, 
Without departing from the spirit of the instant invention. 
And While the invention has been described above With 
respect to the preferred embodiments, it Will be understood 
that the invention is adapted to numerous rearrangements, 
modi?cations, and alterations, and all such arrangements, 
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modi?cations, and alterations are intended to be Within the 
scope of the appended claims. 

[0111] To the eXtent the following claims use means plus 
function language, it is not meant to include there, or in the 
instant speci?cation, anything not structurally equivalent to 
What is shoWn in the embodiments disclosed in the speci 
?cation. 

Having thus described the invention, What is claimed is: 
1. A method of using an imaging system in a manufac 

turing operation Wherein the manufacturing operation pro 
duces an ongoing stream of discrete absorbent article Work 
pieces and products made therefrom, effective to absorb 
body ?uids, the method producing such absorbent articles 
from a continuous Web, and comprising: 

(a) operating a vision imaging system collecting visual 
images in the manufacturing operation and thereby 
collecting discrete real-time visual images at a rate of 
at least 50 images per minute, and providing an ongo 
ing visual image display of a pattern of such images 
representing at least one of a Work piece or a product, 
or a process condition, associated With the manufac 
turing operation: 

(b) selecting one or more triggering events, planned or 
unplanned, related to the manufacturing operation: and 

(c) upon occurrence of any one of the triggering events, 
continuing the ongoing visual display of successive 
images of successive Work pieces being processed 
While automatically concurrently sending data repre 
senting a limited number set of such real-time visual 
images so collected, to a memory storage device. 

2. A method as in claim 1, including sending to the 
memory storage device at least some of the same visual 
images as are displayed on the image display device. 

3. A method as in claim 1 including, upon conclusion of 
the sending of the set of images to the digital memory 
device, continuing the ongoing collection of visual images 
as in step (a) and thereby continuing to provide an ongoing 
real-time visual image display of the pattern of images 
representing at least one of the Work piece or product, or the 
process. 

4. A method as in claim 1, including Writing the visual 
image data from the memory storage device to a second, 
sloWer speed, higher capacity, memory storage device. 

5. A method as in claim 1, including sending the discrete 
visual images to the memory storage device at a rate of at 
least 200 images per minute. 

6. A method as in claim 1, including sending the discrete 
visual images to the memory storage device at a rate of at 
least 300 images per minute. 

7. A method as in claim 1, including sending the discrete 
visual images to the memory storage device at a rate of at 
least 400 images per minute. 

8. A method as in claim 1, including synchroniZing the 
collection of images such that each sequential image shoWs 
a full length and a full Width of one such Work piece or 
product, or one such process condition, and one visual image 
per Work piece or product, or process condition. 

9. A method as in claim 7 Wherein sequential images 
represent sequential Work pieces or products, or sequential 
process conditions. 

10. A method as in claim 1 including, While sending such 
set of visual images, the visual images having full digital 
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integrity, to the storage device, using computer logic to 
analyZe, in real time, the visual images so collected, and 
sending corresponding results signals to control apparatus 
controlling the manufacturing operation. 

11. Amethod as in claim 10, including the manufacturing 
control apparatus processing the results signals and, based 
on the processing of such results signals, issuing a control 
command to thereby modify the manufacturing operation. 

12. Amethod as in claim 11 Wherein the control command 
modi?es timing of a process step. 

13. Amethod as in claim 11 Wherein the control command 
stops the manufacturing operation. 

14. Amethod as in claim 11 Wherein the control command 
provides an alarm to an operator. 

15. Amethod as in claim 11 Wherein the control command 
results in culling Work pieces from the manufacturing opera 
tion. 

16. A method as in claim 1, including continuing to run 
the manufacturing operation upon conclusion of the sending 
of the set of visual images to the digital memory storage 
device, and While so continuing to run the manufacturing 
operation, sending a second set of a limited number of 
real-time visual images to the digital memory storage device 
in response to a second triggering event. 

17. A method as in claim 1, including incorporating 
identifying information, With the stored full digital image 
information representing the Work pieces, thus to enable 
correlation of speci?c visual images so stored With speci?c 
Work pieces. 

18. A method as in claim 1, the method including, after 
completion of the sending of the set of real-time visual 
images and prior to occurrence of a second triggering event, 
sending to the digital memory storage device feW or none of 
the real-time visual images being collected. 

19. A method as in claim 1, including maintaining sub 
stantially full digital integrity of the visual images so stored, 
compared With the images as collected, thereby to enable 
substantially full visual reproduction of the visual images so 
stored. 

20. A method as in claim 1, the ?Xed location comprising 
a ?rst ?Xed location, the set of visual images comprising a 
?rst set of visual images, and including collecting visual 
images at a second generally ?Xed location in the manufac 
turing operation, in response to a triggering event, and 
sending a limited-number second set of real-time visual 
images so collected to the digital memory. 

21. A method as in claim 20, including segregating the 
?rst and second sets of visual images from each other in the 
memory storage device. 

22. A method as in claim 1 Wherein said memory storage 
device is a digital memory storage device. 

23. A method as in claim 22 Wherein the digital memory 
storage device is a temporary memory storage device, and 
including transferring the visual images from the temporary 
memory storage device to a permanent memory storage 
device. 

24. A method of using an imaging system in a manufac 
turing operation Wherein the manufacturing operation pro 
duces an ongoing stream of discrete absorbent article Work 
pieces and products made therefrom, effective to absorb 
body ?uids, the method producing such absorbent articles 
from a continuous Web, and comprising: 

(a) to assist in controlling the manufacturing operation, 
operating a vision imaging system and thereby collect 
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ing discrete real-time visual images at a rate of at least 
50 images per minute, and providing an ongoing visual 
image display of a pattern of such images representing 
at least one of a Work piece or a product, or a process 

condition, associated With the manufacturing opera 
tion: 

(b) continuing the ongoing visual display of successive 
images of successive Work pieces being processed 
While automatically concurrently sending data repre 
senting full digital images of a limited number set of 
such real-time visual images so collected, to a ?rst 
permanent memory storage device: 

(c) extracting limited data from the full digital images and 
storing the limited data in a second permanent memory 
storage device: 

(d) making both the full digital image and the limited 
extracted data available to a netWork access device; and 

(e) accessing the full digital image in the ?rst permanent 
memory storage device from a computer terminal 
remote from the netWork access device. 

25. A method as in claim 24, including accessing the 
limited data in the second permanent memory storage device 
While accessing the full digital image, at the same computer 
terminal. 

26. A method as in claim 25, including comparing the 
limited data from the second permanent memory storage 
device With the full digital image from the ?rst permanent 
memory storage device at the remote computer terminal. 

27. A method of using an imaging system in a manufac 
turing operation Wherein the manufacturing operation pro 
duces an ongoing stream of discrete absorbent article Work 
pieces and products made therefrom, effective to absorb 
body ?uids, from a continuous Web, the method comprising: 

(a) operating a vision imaging system collecting visual 
images in the manufacturing operation and thereby 
collecting discrete visual images at a rate of at least 50 
images per minute, and providing an ongoing visual 
image display of a pattern of such images representing 
at least one of a Work piece or a product, or a process 

condition, associated With the manufacturing opera 
tion; 

(b) selecting one or more triggering events, planned or 
unplanned, related to the manufacturing operation: and 

(c) upon occurrence of any one of the triggering events, 
continuing the ongoing visual display of the pattern of 
images While concurrently sending data representing a 
limited number set of real-time visual images so col 
lected, to a high-speed temporary memory storage 
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device, and including transferring the visual images 
from the temporary memory storage device to a loWer 
speed but permanent memory storage device. 

28. Apparatus for capturing, and concurrently displaying 
and storing in memory, visual images of a process Which 
manufactures absorbent articles effective to absorb body 
?uids, said apparatus comprising: 

(a) manufacturing machines manufacturing such absor 
bent articles: 

(b) control apparatus effective to control operations of the 
manufacturing machines so as to fabricate such absor 
bent articles according to a range of predetermined 
parameters; 

(c) an imaging system collecting real-time discrete visual 
images, at a generally ?Xed location in association With 
said manufacturing machines, of a Work piece or a 
product, or a process condition, associated With the 
absorbent articles being produced, and presenting a 
real-time visual image display of the images so col 
lected, on an image display device, and sending corre 
sponding results signals to said control apparatus, 
thereby to control said manufacturing machines; and 

(d) a memory storage system receiving a limited-number 
set of the real-time visual images, substantially less 
than the entirety of all the visual images so collected 
and displayed by said imaging system. 

29. Apparatus as in claim 28, said memory storage system 
comprising a high-speed temporary memory storage device, 
and a permanent memory storage device receiving the stored 
images from said temporary memory storage device. 

30. Apparatus as in claim 28, said memory storage system 
receiving the set of visual images concurrent With the 
display of real-time visual images on said image display 
device. 

31. Apparatus as in claim 28, said memory storage system 
receiving, as the set of visual images, at least some of the 
same visual images as are displayed on said image display 
device. 

32. Apparatus as in claim 29, said memory storage device 
receiving the discrete visual images at a rate of at least 200 
images per minute. 

33. Apparatus as in claim 29, said memory storage device 
receiving the discrete visual images at a rate of at least 300 
images per minute. 

34. Apparatus as in claim 29, said memory storage device 
receiving the discrete visual images at a rate of at least 400 
images per minute. 


