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Forward

Through a Layered inspection of the thermal footprints left
by sealing processes, TheSealCheck™ provides 100% in-
spection for countless sealed products, including caps and
cups. For bottle caps, we can detect missing, upside-down,
misplaced and folded seals. Other defects include misplaced,
cocked or loose caps.For cups, we detects such as exposed
contents, misplaced cover, multiple covers, damaged covers,
and more. We can inspect up to 12x caps per indexed image.

Areas

The camera-produced thermal image is subdivided with one
or more Areas (white-line boxes). (This image is shown with
ViewMode="Adjust Area’.)

. Single-file bottle manufacturing lines typically use one Area.

. Indexed cups lines frequently image multiple cups per cycle - thereby
requiring the use of multiple Areas.

Blobs

Blob #1 - Each Donut (green) is centered on a cap (or cup.) This is
called the Green Blob and is created by thresholding the thermal im-
age via a user adjustment.

. Blob #2 - An Orange Blob is
created in the same manner
as above. This blob should,
with adjustment, cover the
entire cap (or cup) top heat-
ed surface area.

Blob #1 Threshold Auto-adjust

Automatic adjustment of

the Blob1l temperature v Blob_Auto Adjust

threshold is available v [T -
and may be set in the Blob1_Enabled_TF True
“Properties = Product Blob1_Adjust_Increment_100d 0.05
Settings“. Both “Adjust Blob1_Adjust_Target_100d 1.00

Blob1_ Auto_Adjust_Plan Blob1_Plan_A

Increment” and “Adjust
Target” may be specified.

Layers

Our layered process provides a customizable and effective
inspection solution.

. You can choose up to 6 Layers - depending on the needs of your ap-
plication.

. Each Layer employs one selectable inspection Method and an oper-
ating Mode.

. You can choose from a a growing list of 16 Methods.

. A Method processes its image in its defined manner and produces a
Score in the range: (0.0 ... 100.0).

. Each Layer thereby receives a Score from Method'’s analysis of the Ar-
ea’s image and compares these Scores to the Score Thresholds (mini-
mum and maximum) to determine PASS-or-FAIL.

D A Method for each Layer
is easily defined in Tab-
Page “Layers” with the g
drop-down menu under [
“Methods”. (“None”
means unassigned.)

Methods

Each Method c0n51'sts g usty 08P e ([
of an image-processing ——

procedure which analyzes an aspect of an Area’s image and
produces a resulting Score (0.0 ... 100.0).

Donut related Methods ...

° Temperature - average temperature in Green Donut. (Detects over/
under heating, exposed contents, etc.)

e DX - extracts and processes the first-dirivative of 360 temperature
points circling the Donut. (Can detect void sor irregularities of the seal
area itself around and inside the Donut.)

. Gravity - extracts the “center-of-mass” of the Donut. The distance of
this center-of-mass from the geometrial center of the Donut is returned
as a Score. Detects non-sysshifted covers, product in the seal area, etc.

. Variance - calculates how much, in total, the temperaturs in the Donut
vary from the norm. Detects non-symetrical temperature profiles - can
be shifted covers, product in the seal area, etc.

e Median - finds the temperature ‘in the middle”.
perature shifts.)

(Detects overall tem-

¢ Mean - finds the average temperature”.
shifts.)

. Range - finds the overall temperature spread”. (Detects overall spread
of the temperatures.)

(Detects overall temperature

. Skew - finds how much the temperature spread leans high or low. (De-
tects general abnormalities.)

. Balance - sensitive to uneven donut temperature. (Good for detecting
cup-cover slippage.)

Green Blob (inside Donut) related Methods ...

e Solidity - extracts % of voids in the Blob #1 Donut. (Detects irregular-
ities around the seal area.)

e Perimeter - extracts the distance around outside of the Green Blob
(inside the Donut). (Detects damaged cups, deformed seals, etc.)
Orange Blob related Methods ... (These Methods are useful for

detecting cover (or cap) misplacement.

e Size - Size of this Blob as a % of the total area in the containing Area.

e Height - Height of this Blob as % of the height of the containing Area.

. Width - Width of this Blob as % of the width of the containing Area.

e X - Width & height, but at 45 °
avoids tabs on the covers.

. Rim - % filled with Blob2 within the Rim - defined
with the outer 2 user-settable circles (ID & OD).
(Good for detecting cup-cover slippage.)

angle. For cups,
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