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[57) ABSTRACT

An aligning system includes an object to be acted upon
at predetermined Jocations, such as a circuit board to
receive solder paste. There is a device, such as a stencil,
characterized by the pattern for acting upon the object.
A video probe is arranged to look at both the device
and the object for providing image signals representa-
tive of both. A comparator compares the image signals
to provide an error signal representative of misalign-
ment between the device and object. A positioner re-
sponsive to the error signal relatively positions the de-
vice and object to reduce the error. An operator causes
the device to operate upon the object at the predeter-
mined locations.

14 Claims, 3 Drawing Sheets

Microfiche Appendix Included
(2 Microfiche, 155 Pages)
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1

VIDEO PROBE ALIGNING OF OBJECT TO BE
ACTED UPON

Matter enclosed in heavy brackets [ J appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue,

A computer program listing is set forth in a microfiche
appendix.

The present invention relates in general to aligning
and more particularly concerns novel apparatus and
techniques for aligning an object to be acted upon at
particular locations with a device that performs the
specific operations on the specified points. A specific
embodiment of the invention facilitates aligning circuit
boards for receiving surface mounted components with
a stencil for applying solder paste to a pattern on the
circuit board while facilitating rapid reorientation for
applying solder paste to a different pattern.

A typical screen printer is the commercially available
ASP-24 automated screen printer available from MPM
Corp., 71 West Street, Medfield, Mass. 02052 incorpo-
rated herein by reference. This screen printer includes a
replaceable screen for printing solder paste on a foot-
print of pads on a surface mount circuit board. This
system may also deposit other materials, such as epoxy,
polymer, cermet and most other screen printable mate-
rials. This system includes a programmable controller
for positioning each circuit board beneath the screen or
stencil above that deposits the screen printable materi-
als.

Prior art screen printers with vision require printing
solder paste on the circuit board, driving a table out
beneath the cameras and the cameras look at the solder
paste. The solder paste in then wiped off, the board
enters beneath the stencil, and the board is printed a
second time, and reciprocates back out for examination
by the camera.

A prior art screen printer includes a camera that
looks between the board and the screen, but it does not
look at an image on the screen, only at the board. The
camera on that device does not reciprocate. It uses a
fixed mounted camera that just looks down at the board,
and it requires that the board be outside of the stencil
which comes down upon it by a certain amount such
that the camera does not get in the way.

It is an important object of this invention to provide
improved apparatus and techniques for optically align-
ing an object to be acted upon at one or more points
with a device for repeatedly acting upon like objects at
like points.

According to the invention, at least one, and prefera-
bly two, movable video probes are located between the
acting device, such as the screen or stencil, typically
above, and the object to be acted upon, such as a circuit
board, typically below. The one or two probes, first
look at and locate a pattern, such as on the object de-
vice, such as a circuit board, store information on fea-
tures in this pattern, such as x, y and @ information on
key features in the pattern. Associated data processing
apparatus processes and stores this information. The
one or both video probes then rotate downward while
still in the region between the object to be acted upon
and the device to act, examine the other pattern such as
on the acting device, such as the screen or stencil, for a
matching pattern and relatively position the object and
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device so that the two patterns are in alignment. The
one or both video probes then retract, and the device,
such as the stencil or screen engages the object, such as
the circuit board, to deposit solder paste or other screen
printable material on selected points in registration with
corresponding points on the device, such as the screen
or stencil. Once a specific pattern is learned, the inven-
tion may repeatedly relatively position by looking at
only the object to be acted upon.

According to a specific aspect of the invention, a
positionable base supports a video probe[[,] . This base
is formed with at least one and preferably two slots
having a generally horizontal leaning portion with a
depending angled trailing portion for guiding elements
that carry the video probe as it moves between the
extended position at the leading end of the slots, with
the video probe between object and device, and the
retracted position at the trailing end of the slot, with the
video probe retracted from the region between object
and device.

Numerous other features, objects and advantages of
the invention will become apparent from the following
specification when read in connection with the accom-
panying drawings in which:

FIG. 1 is a perspective view of a fully automated
screen printer with vision system according to the in-
vention;

FIGS. 2 and 3 are perspective views of the video
probe assembly in retracted and extended positions,
respectively;

FIG. 4 is an exploded view of the video probe and
portions of the supporting assembly;

FIG. 5 is an exploded view of the video probe sup-
port assembly; and

FIG. 6 is a diagram illustrating the relationship
among target points and the center of rotation helpful in
understanding principles of the invention.

With reference now to the drawing and more particu-
larly FIG. 1 thereof, there is shown a perspective view
of an exemplary embodiment of the invention compris-
ing the commercially available ASP-24 fully automated
screen printer available from MPM Corp. with movable
video probes according to the invention. The apparatus
includes a base 11 for supporting a circuit board to be
printed upon, left and right video probe assemblies 12
and 13, a controller 14 and video monitor assembly 18.
The system also includes a positionable screen/stencil
support assembly that may be moved to align the screen
or stencil with the circuit board to be printed upon. A
lower platform 16 supports various packages for con-
taining hardware used in the system.

The base components added to the ASP-24 auto-
mated screen printer include the two video probe as-
semblies 12 and 13, a fiberoptic light source for illumi-
nating the screen and board during pattern recognition,
the trackball teaching module 14, and a vision processor
unit comprising a commercially available Cognex Type
2000 with suitable software, an example of which is set
forth in Appendix A.

The invention utilizes a user-friendly operator inter-
face. Menu-driven software, such as set forth in Appen-
dix A, produces a display on video monitor 18 that
prompts the operator through each phase of the four-
step setup process. Help screens are accessible at each
step, outlining in detail the instructions for performing
that step. At the completion of each step, the system
automatically displays the next prompt on monitor 15,
Setup errors may be quickly corrected through the
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3
push-button editing feature with trackball teaching
module 14.

The operator uses the independent trackball teaching
module 14 to select a pattern on the PC board within
each probe’s field of view of left and right probe assem-
blies 12 and 13. Teaching module 14 capture these two
select patterns and then recognizes and locates the
matching patterns on the screen or stencil. Without
further operator involvement, the system implements
the program by calculating the pixel representation in x
and y coordinates of significant features and angular
orientation in azimuth, conveniently referred to a 0
geometry. The apparatus then determines an accurate
*“home” position for the screen/stencil in relation to the
circuit board then positioned on base 7J. The offset data
corresponding to the difference in x, y and 8 positions of
the observed circuit board features and corresponding
screen/stencil features is automatically downloaded
into the screen printer stepper motor programmable
indexes. These indexes activate the screen printer step-
per motor assembly to reposition the screen/stencil
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relative to each stationary board for subsequent print .

cycles with screen/stencil in horizontal alignment with
each circuit board below. This automatic positioning
adjustment accommodates variations in board toler-
ances. Between print cycles, the left and right video
probes 12 and 13 automatically move in, look at the next
board in place, move out again, screen/stencil is posi-
tioned if necessary, and printing occurs without opera-
tor intervention.

As an alternative feature the use may verify align-
ment with a post-print inspection feature. As part of the
setup menu, the operator may choose how often to do
post inspection. Then a choice may be made from three
tolerance threshold menu selections for alignment error
detection.

Printed circuit boards having patterns outside these
parameters produce an error message on video monitor
18. This error signal may be used to activate a diverter
to reroute that board for reworking. The error signal
may also be used to pause automatic operation so that
the operator can correct the problem before any more
material is wasted. To begin the setup process, the oper-
ator presses a “video attention” button on teaching
module 14. Actuating this button produces the setup
menu on video monitor 15. Then the operator com-
pletes four steps, pressing a single button 14 on teaching
module 14 to signal completion of each step. First, the
operator clamps left and right video probe assemblies 12
and 13 in place so that each probe when in the extended
position may observe two different patterns of signifi-
cant features of the circuit board and corresponding
screen/stencil. The operator then teaches these board
patterns. Using trackball teaching module 14, the opera-
tor moves joy stick 14A to define the windows within
the [probes,] probes’ fields of view embracing signifi-
cant features, typically a pattern of pads for receiving
solder paste, and then pushes a single button on teach-
ing module 14 to teach the pattern to the apparatus
which then captures the patterns. The operator posi-
tions the probes of left and right probe assemblies 12
and 13 to view upward to learn the screen or stencil
pattern above. The associated data processing system
automatically locates the matching pattern on the
screen or stencil, determines the pixel representation of
it in x, y and @ geometry; automatically downloads
offset data for x, y and @ for alignment purposes. The
operator then rotates the video probes downward
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toward the circuit board, and the apparatus is now
ready to print automatically. As each board is posi-
tioned on base 16, the video probes on left and right
assemblies 12 and 13 extend above the positioned circuit
board, determine x, y and @ differences between the
positioned circuit board and the screen or stencil above
and operate stepper motors to reposition, if necessary,
the stencil or screen for alignment with the circuit
board below.

Referring to FIGS. 2 and 3, there are shown perspec-
tive views of the video probe assemblies in extended
and retracted positions, respectively. Each assembly
includes a base 21 with vertical walls 22 and 23, each
formed with front and rear slots 24 and 25, respectively,
having horizontal leading portions 24A and 25A, re-
spectively, and depending angled trailing portions 24B
and 25B, respectively. A vertical bracket 26 rests upon
side walls 22 and 23. The movable probe support 27 is
formed with elements, such as 31 for riding in slots 24
and 25. The movable base 27 supports 90° mirror tube
32 that provides an image to camera 33 in housing 34
and furnishes illuminating light to illuminate the screen
or stencil and the circuit board. FIG. 2 shows the video
probe in the extended position between circuit board
and screen or stencil. Arrow 35 illustrates the 180°
rotational range of mirror tube 32 for looking above and
below. FIG. 3 shows the video probe in the retracted
position outside the region between circuit board and
screen or stencil. Arrows 36 indicate the path traveled
by the probe up and forward to the extended position
and rearward and down to the retracted position.

Referring to FIG. 4, there is shown an exploded view
of a number of elements forming the video probe with
some portions cut away. The Volpie 90° mirror tube 32
includes a mirror 32A mounted at 45° angle relative to
the axis of mirror tube 32 with & Volpie intrascope
approximately 12 inches long mounted inside mirror
tube 32. A rotate clamp mechanism is shown inside
broken line 42 with the parts exploded and functions to
position mirror tube 32 in one of two positions 180°
apart, looking up as shown for viewing the bottom of
the screen or stencil, or looking down for viewing the
top of the printed circuit board. Focus knob 43 allows
for focusing the image of camera 33 by observing the
image on video monitor 18.

The main probe clamp 44 carries two shock absorbers
45 and 46 above the left and right arms 47 and 48, re-
spectively. Main clamp 44 also carries three ball-and-
cone pieces, two of which 51 and 52 are visible in FIG.
4

Referring to FIG. §, there is shown an exploded view
of a video probe support assembly with the housing cut
away and the video probes omitted to better illustrate
certain structural features. Main clamp 44 supports the
vision probe at the center of the camera 30 and Volpie
intrascope unit 44. By supporting this assembly at the
center of gravity, when the ball-and-cone pieces 51, 52
and 61 engage reference balls, there is very low energy
movement to achieve precise reference position very
quickly.

A linkage allows the center of effort to be aligned
along the axis of mirror tube 32 and Volpie intrascope
unit 41. This linkage includes a left link 62 and right link
63. Air cylinder 64 drives the leading ends of these links
with pin 65 seated in clevis 66 secured to the leading
edge of air cylinder rod 64A. Main clamp 44 is formed
with vertical recesses 44A and 44B that engage the left
and right arms 71 and 72, respectively. These arms
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accommodate four rollers, a.trailing pair in openings
71A and 72A, and a leading pair in vertical slots 71B
and 72B. Left and right side plates 22 are cammed as
shown. Left and right angle brackets 73 and 74 are
attached to the top leading portions of left and right side
plates 22 and 23, respectively, that rollers on the link
system engage. These angled brackets provided hori-
zontal surfaces for insuring that air cylinder 64 pulls the
probe itself horizontally without a vertical component
of force. Rollers 75 and 76 ride on left and right angled
brackets 74 and 78, respectively. A pair of flow controls
81 and 82 mount on the trailing portion of left side plate
22 and have a needle valve which allows re-exhaust in
each direction for aiding in providing smooth motion
upon operating air cylinder 64 for extension and retrac-
tion free of binding or violet motion. Shock absorbers
45 and 46 also help allow smooth action when the vision
probe approaches a final location against the ball and
cone. Shock absorbers 45 and 46 provide damping that
prevents the CCD cameras 33 from being subjected to
violet movements.

Main clamp 44 clamps the vision probe firmly to the
tooling bed 11 of the machine, while allowing some
relative adjustment on the probe to position the mirror
tube 32 between the stencil and circuit board that may
vary depending on the thickness of the circuit board.
Clamping screws may be loosened and two jacking set
screws 94A may be adjusted to control this position.

There is a right ball mount support 83 for supporting
balls 83A and 83B and a left ball mount support 84 for
supporting ball 84A. Balls 84A, 83A and 83B engage
ball-and-cone pieces 51, 52, and 61, respectively. Ball
mounts 83C, 83D and 84B are independently adjustable.
When air cylinder 64 urges the probes to the extended
position, ball mounts 83C, 83D and 84B are tightened so
that balls 83A, 83B and 84B are exactly seated in ball-
and-cone pieces 52, 61 and 51, respectively. This posi-
tion is then readily repeatable.

Left and right fiberoptic supports 85 and 86 are con-
nected to left and right links 62 and 63, respectively, and
carry fibers optics (not shown) in parallel to the Volpie
intrascope. This arrangement with fiber optics along
and parallel to the Volpie intrascope provides back
lighting. That is to say, this structure provides a very
shallow light illuminating the object being viewed. The
shallow angle light reduces glare, and the image of the
object being viewed appears more clearly with back
lighting.

Pins 85A and 86A pivotally support left and right
fiber optic supports 85 and 86 to slots 71B and 72B in
left and right arms 71 and 72, respectively. This struc-
tural arrangement allows free vertical rotation of these
supports so that when air cylinder 64 extends and re-
tracts the assembled slide unit, it prevents significant
free floating. Stated in other words, because the left and
right links are referenced on left and right angle brack-
ets 73 and 74, respectively, at the extended end of the
stroke for precise horizontal actuation, the structural
arrangement contains when not actually contacting the
angle brackets. Pins 85A and 86A in slots 71B and 72B
provide this containment. Pin 65 pulls left and right
links 62 and 63 up and outward toward the extended
end until rollers 78 and 76 engage the underside of left
and right brackets 73 and 74. On retraction pin 68
moves down and toward the retracted position.

A focus hold bar 91 is secured to the top of main
clamp 44 and carries a piece of felt on the bottom for
engagement by focus knob 43. This holding function
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6
helps prevent focus knob 43 from rotating in the pres-
ence of repeated changes in position of the probe assem-
bly.

A proximity switch 92 is fastened to side plate 23 for
providing a signal indicating that the probe is in a safe
retracted position to allow the apparatus to print on the
circuit board then below the aligned screen or stencil.

There is a left clamp piece 93, left set screw adjust bar
94 and left clamp nut plate 95 secured to the extended
end of left side plate 22. Similarly, there is a right clamp
piece 96, right set screw adjust bar 97 and right clamp
nut plate 98 secured to the extended end of right side
plate 23. Set screws such as 94A and 97A, allow adjust-
ment of set screw adjust bars 94 and 97.

Other components of the vision system include the
vision processor, a commercially available type.

Cognex unit and monitor having Cognex commer-
cially available software for image searching for match-
ing a stored image with an observed image to permit
alignment of the screen or stencil with a circuit board
below together with software for controlling the menu-
driven functions relative to the specific screen printer
application of the vision processor.

An operator communicates with the processor for
aligning a particular board through a trackball teaching
module 14. This teaching module has three buttons
14A, 14B and 14C and a ball 14D. Rotating or pushing
the ball with fingers allows the operator to move the
window within the field of view on monitor 15, and
actuating the buttons allows the operator to select a
menu item or move the cursor down through the menu.
Operating button 14C selects a help menu.

It may be advantageous to include a monitor
mounted on an arm on the side of the screen printer for
observing what each vision probe in assemblies 12 and
13 observes. Two vision probes are used to detect rota-
tional movement 6 in addition to rectilinear movement
in x and y directions.

The light source is preferably a high intensity light
coupled to the fiber optics. These fiber optics carry
light where needed on each side of each vision probe, a
total of four light sources. There is also & source of
illumination above the stencil for backlighting the sten-
cil to permit observation of features, such as holes, in
the stencil for identifying the image for capturing.

We turn now to a description of the process from the
beginning when an operator sets up the vision system to
operate upon a specific run of circuit boards to opera-
tion in an automatic cycle.

First, the operator adjusts the mechanisms on the
screen printer to handle the particular board size in
conventional manner. That involves adjusting the
tracks and board stop, and inserting the stencil needed
to print on that board inside the screen printer. These
mechanical steps are the same as with the ASP-24 fully
automated screen printer without the vision features
according to the invention.

The operator then applies power to the apparatus to
provide the main menu on display. This main menu
allows the operator to select setup, edit setup, autoprint
or address a help menu. First the operator selects setup.
After selecting setup, a menu prompt on the screen
instructs the operator to locate each vision probe over
the particular object on the circuit board which the
operator feels is unique and will be trained upon, such as
a configuration of surface mount circuit board footprint
pads. The apparatus will then look for this same unique
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pattern on subsequent boards in an automated produc-
tion run.

The operator manually positions a first vision probe,
such as the one in left assembly 12, over the board cen-
tered over the particular unique object. The operator
then clamps this vision probe assembly in place. The
operator then pushes button 14A on the teaching track
ball module to select the next prompt on the menu. That
prompt directs alignment of the second vision probe,
such as the one on right assembly 13. The operator
aligns this second vision probe in substantially the same
manner as the first and again presses button 14A to
produce the next prompt. The board patterns are taught
and then the apparatus [loos] looks at the stencil. This
next prompt instructs the operator to rotate the vision
probes [throu] rhrough 180° to look at the stencil. The
operator then rotates mirror tubes 32 through the 180°
established by the rotate clamps 42. The operator then
drives the screen into position above the board with joy
stick and 8 push button controls on the ASP-24 ma-
chine. The operator positions the overhead structure in
x, y and @ into a position such that the vision probes
observe the pattern on the screen or stencil that matches
the pattern on the circuit board previously aligned cen-
tered within the field of view of the probes. In response
to each actuation of button 14A the menu prompts the
operator to teach the pattern that is desirable after man-
ually locating the stencil. The operator may be required
to make fine adjustments in the window by moving
trackball 14D and changing the window size until the
object is clearly defined and boxed in a square on moni-
tor 15. The operator then depresses push-button 14B
and thereby teaches the system the pattern it is looking
for with the first probe. The operator follows the same
procedure for the second probe. Then the operator
pushes button 14C to indicate teaching is complete.

The screen printer then makes a number of automatic
moves to learn the geometry associated with this partic-
ular setup and this particular type board.

The x stepper motor first moves the screen printer a
predetermined number of steps in the x direction. This
movement defines the world coordinate system for the
cameras 33. Because of this feature the cameras may be
placed at any angle anywhere along the front of the
circuit board. The y stepper motors then move the
screen printer a predetermined number of steps in the
orthogonal y direction to confirm the world coordinate
system. The system also recognizes the number of steps
per pixel during these x-y moves. These moves enable
recognition of how much the image moves for every
step of the stepper drive system. Then the stepper mo-
tors move the screen printer through pure rotation a
predetermined number of steps to determine how the
object translates in x and y coordinates during a pure
rotation. The printer repeats these translational and
rotational movements.

The system has thus recognized how the object
moves in x and y and how it translates in x and y during
a rotational move. This information on these moves
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Referring to FIG. 6, there is shown a diagrammatic
representation of moves in x, y and 8 helpful in under-
standing the principles of the invention involved in
Jearning the geometry of the circuit boards and stencils.
The pattern is characterized by a center of rotation 111.
The apparatus may learn from looking at the stencil or
screen driven by the stepping motors with reference to
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two points, such as 112 and 113, that are some vector
distance away from the center of rotation 111. First
performing a move in the x direction facilitates learning
the world coordinate system and steps per pixel con-
firmed by a movement in the y direction. The following
rotational moves involves taking a picture of the ob-
jects, such as 112 and 113, after an incremental move in
one direction, typically counterclockwise, followed by
a move from the initial position in the opposite direction
by the same increment from the initial position, typi-
cally clockwise. The moves in the x and y direction
basically define right triangles having a hypotenuse of
magnitude corresponding to the square root of the sum
of the squares of the incremental displacements in the x
and y directions. The angular displacements effectively
create two isosceles triangles from the shifts about
points 112 and 113 with the center of rotation 111 being
the common vertex for both isosceles triangles. The
invention facilitates learning the geometry of the board
by looking at only two points and making moves in x, y
and @ directions for each of these points.

An operator may select any target point that appears
unique on the board such that it may be distinguished
from other target points around it, choose a second
target point similarly distinguishable from other sur-
rounding targets, and teach the apparatus the geometry
of the board such that when any circuit board enters the
apparatus out of line with the stencil, the video probes
looking at the board automatically download the proper
x, y and & moves for the stencil to bring stencil and
board into alignment.

The operator then rotates both probes to look down
at the board. Looking now at the board, the system
learns the pattern on the board which correlates with a
pattern on the screen. The operator has then completed
the automatic setup.

It may be desirable to modify this procedure slightly.
For example, it may be desirable to rotate the probes to
look up again after the system has learned the circuit
board pattern to better correlate circuit board and
screen or stencil images.

With the probes then looking at the board, the opera-
tor may then select auto print on the main menu, and the
apparatus is then ready for a production run. During a
production run, both probe assemblies index into posi-
tion after the board has been brought in, recognize the
patterns that is learned on each of the probes and auto-
matically moves the screen relative to the board to align
the stencil very accurately with the board. The probes
then moves into the retracted position, printing occurs
and the board just properly printed exits the machine. A
new board enters, set down against the vacuum stop,
the probes move to the extended position, the apparatus
recognizes the patterns, downloads to the stepper mo-
tors the proper movements to align the stencil with the
circuit board, print, exits, and the process repeats.

As an alternative, the operator may edit a setup. If an
operator notices that the screen printer is printing con-
sistently off the pad in one direction or other, the opera-
tor may select edit setup from the menu and modify
where the screen printer is printing by selecting a pre-
determined direction and distance of correction. There-
after, the apparatus will automatically print consistently
in the new location and continue to print in that location
until modified again.

A feature of the invention is the lighting arrangement
for back lighting the stencil. Stencils and screens are
usually shiny or have objects on the bottom which may
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be confused with object features to be taught. By laying
the translucent material on the stencil and providing a
light behind it, back lighting occurs which prevents this
problem. This arrangement disperses the light in a man-
ner that clearly defines each hole in the stencil relative §
to any type of reflective background that might occur.

The invention has a number of features. The vision
probes enter between circuit board and stencil and per-
form the alignment as distinguished from looking at the 10
board outside the screen printer.

10
There has been described novel apparatus and tech-
niques for aligning. It is evident that those skilled in the
art may now make numerous other uses and modifica-
tions of and departures from the apparatus and tech-
niques herein disclosed without departing from the
inventive concepts. Consequently, the invention is to be

- construed as embracing each and every novel feature

and novel combination of features present in or pos-
sessed by the apparatus and techniques herein disclosed
and limited solely by the spirit and scope of the ap-
pended claims. .
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* axis.cef
*

MPM GLOEAL variables, definiticns %
% the geomatric axes { X, Y, I % theta ).
*

01 Dez, 22

structures organizad by PROBE &

I 440

IQ’C.'{I.QQ.{’Q’}.’Q.‘QQQQQ0.0.0QQ..0}0.00.00’0.0000.6006000000001!10/

o/
typedef struct
double e Y} /e X %Y o/
d_xvy;
typedef struct
gouble Xy g9 83 /% X, ¥, & theta ¢/
d_xyt;
/% GENERAL PURPOSZ PCEITION STRUCTURE »/
typedet struct
L4
d_xyt pix; /* in pixals </
d_xyt mil; /% mils or inches o/
d_xyt step; /e tadle staps ¢/
mdl_positicon;
. /% MOTQR PCSITION STRUCTURE </
tycedes struce
a_xyt sten; /e taple staps ¢/
mtr_position;
/¢« SCREEN POSITION STPUCTURE e/
typedef struct
{
d_xyt pix; /¢ in pixels #/
b
scr_position;
/¢ TRIG STRUCTURES e
typedef struct
I'd
t_angle ’ *p_rt;
t_angle e rtl;
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t_angle p_rel;
t_angle w_rtd;
t_angle ’ ep_rs4;
t_angle *p_rtS;

et_angle *p_et0;
et_angle #p_ett;

. APPENDIX A
y
tric  ras;
mdl_f .tion edit_offset; /¢ User entered permanent offsat. +.
mdl_position edit_backlash; /% User entered backlash correctica. s,

/% SO0R4RRNGEEBDETVBL224RRPB20 &/

/% seaese PROBE STRUCTURE wsesse »/

7% B30R0080R00800 008000008880 08 &/
tspedef struct

[ d

A Y

/= MODEL POINTERS e/

cse_model smdl; /% <> normal &/
cse_model ¢amdl; /¢ <> mairror image ¢/
cse_model #sadl; /% screen model +/

/¢ SEARCH PARAMETER POINTER o/
cse_parans rsea_parns;

/# TRIG STRUCTURE POINTERS ¢/

trig_paras trig;
/» ABSOLUTE POSITION STRUCTURES #/
mdl_position s_car%; /# cartesian hoas positicon of screen e/
mal_pesition b_cart; /® cartesian home position of board </
/¢ ABSOLUTE POSITION STRUCTURES #/
adl_position s_home; /* home position of screan ¢/
mdl_position E_home; /* home position of board #/

/¢ RELATIVE POSITION STRUCTURES e/

. @dl_position curl; /% 13t current position e/
ncl_position curl; /¢ 2ngd current gosition e/
adl_position drff; /¢ Sitference betueen current % arigicai o
a_xy s_cent; /¢ Stencil window center ¢/
d_xy b_cent; /+ Board window center ¢/
/% UNIT MEASURE VALUES o/
d_xyt ' 1-I-H /% (stencil) Mil Per Pixel ¢ MPP ) values «
/
double ampp; /+ angular MPP -( root sum square of ¢ % ¢ -
L ¥4
d_xyt bmpp; /¢ BOARD MPP values &/
d_xyt ampp; /¢ DEFAULT BOARD MPP values #/
/e MISC e/

double probe_angle; /¢ prote angle relative o y axis-ALIY L33
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*/
/% AS TEMP STORE FOR INTERMEDIATE RESULTS
/
int good_search; /% Search flag - FALSE = model not <sums o
/
c int camera; /¢ Camera number. ¢/
u_char gain; /v Camera gain % offget vilues »/
u_ch offset;
u_che s_gain; /# STENCI. .amera gain % ofiser values ¢/
u_char s_ofiset;
y_char def_gain;
u_char def_ocffset;
iag; - double shape; /% Most recent search shape score, e/
double contrast; /# Most recent search contrast score, #/
H
probe_paras;
probe_parms srooe_l, probe_I;
probe_parms . *p_prob_l, #p_prab_2;
/e

AXIS DEFINITIONS

*/

/e At A4 22222 22T TN NIy ./

/% ssaas AXIS STRUCTURE sesxse »/

/7% SREARRNBERRERRSS000¢0RRRES */
typedef stryct

{
/¢ STENCIL UNIT MEASURE VALUES /
double nps; /% STATIC mils per sten ¢/
‘ double pes; /e pixels per step ¢/
double mpp; e ails per pixel ¢/
/+ BOARD UNIT MEASURE VALUES e/
double | bpps; 3 pixels per steg ¢/
gouble Eapp; le ails per pixel ¢/
int def_cal_steps; /% STATIC # of steps t: move in CdiizraTicn
*/
int cal_staps; /* % of steps to move in calibraticn e
int huge_step; /7% STATIC ® of steps t: mcve in limss: ‘ing
o/
/% LENGTH OF MOVE «/
double mil_delta; /% in mils o/
deuble pel_delta; /¢ in pixels &/
int step_delta; /¢ 1n mctor steps ¢ or half Steng ) o/
doudle lcad_errar; 7o board load error s/
double p_loaa_errer; /* probe load errgr o/
double backlash_error; /* backlash erraor #/
ine center_:rizatl; /s >tfset from center of retation, e/

/% ecmseaa Lt A L L L R R R T R - 8/
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- /% MOTOR [NDEXER COMMAND STRING VALUES #/

/® cecoccccneccccvcnncsscrrssccccccnana */

. char motor (10}; /¢ motor number »/
char . mode ____ . 01033 ___ /% INDEXER default mode ¢/
char distance C(101; /¢ detault distance ¢/
char start_stop (10}; T omAn. BEeed for no ramp e
char velocity (101; /% velacity in steps per sacond ¢/
char ramp {101; /% ramp time in ms/10 #/
char cycles 10]; /% 8% ot cycles tor cycle mcze ».
char direction (1035 /% ¢ or - direction ¢/
char - output C103; /% programmable output Jl0-10 o op
L »
- /% eeescccccecccacsccaccsesces cacensee &/
char mess !80!, /% INDEXER QUTPUT STRING. -
/% ewmcvecccvccces cenossacsmnaseccssssnne »/
enum mode_motion move_mode; /¢ mode = x, y, thata or static </
snum mode_motion move_default; i+ catault aove ncce ¢/
int limit; /+ State of lionit swisch o
int index; . /% State of index switch o/
int home} /% home position +/
int delay; /¢ delay attar move (s2?% licp: e/
3
axis_parms;
i

0.8, /7% pps &/

0.5, /¢ app =/

2.3, /% bpps »/

0.5, /® bmpp «/

100, /¢ & default steps for cal =/
100, /¢ & steps tor cal #/

1000, /7% 8 staps for liait find ¢/

7+ LENGTH OF MOVE »/

0.0, /% in milg ¢/
0.0, /% in pixels &/
o, /% in.steps ¢ or halt steps ) o/
0.0, /% board err e
0.9, /% probe err </
0.0, /¢ backlash err o/
0, /¢ offset from center. »/
J@ cocecwe coveancss coseccs .-;... ......... 'Y

7* MOTOR INDEXER COMMAND STRIMG VALUES o/

/& ccccnces camwrnessssvensccasas cocce= &/
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/0", /% motor # o/
- S, /% mode ¢/
B /¢ distance &/

*100"- /% no ramp val e/
"2000%, /# velocisy e/

"0.7S", /% ramp Sime s/

1, /% cycles o/

-, /% directicn e/

"en, /% dummy to direction - was otput H/L =/
/# ceccccacccccncernrecctianncnacccnca. ./

-, /% QUT STIING o/

/% ceconsasccevwerscccscsscconctcecncae L ¥4

MODE_X, /# mode /
MODE_X, /+ default acde #/

OFF, /% limit ¢/
OFF, /¢ index e/
1000, /¢ home ¢/
1’ l” d.l‘y ’/
i}

axis_parms y_axis =
r

Q.49213, /% mps &/

0.3, /* ppg */

.2, /* mpp ¢/

0.9, /% bpps e/

0.2, /% bagp ¢’

1900, /% 8 Zefault 3tac3 for cal w/
100, /% % stess for s3] e/

a0, /% # gtezs tor limit fimd @/

’ /¢ LENGTH OF MOVE #/
a.0, /® in mils »/ *
0.0, /¢ in picals e/

0, /% in steas ( ar halt steps ¥ «/

0.9, /¢ board arr e/

0.0, /% probe err #/

0.0, /% backlash err o/

0, /¢ offset froa canter., #/ ‘
/% cescacmncavcccanmccccsstonnncona cmeen B/

/* MOTOR INDEXER COMMAND ITZING “2ALUES #/

/8 ccmoccecmecaceaa.. cemeeieecas o/

/1=, /% aotor = o
“s", /% mode ¢

1", /¢ distar:a «/
“100, /* N3 rasp sal e/

2000, /¢ valoesls, s/

*0.7%", /¢ ramp tiag e
- "t-, /e cyclas ¢/
e, /¢ directicon e/
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"=, /¢ dumay to direction - vas cutput H/L ®/

/% ecmccaanw emeccsascmccencoccrscncuce §/ 4
-, /% OUT STRING ¢/

/7% svescceccccecccncn= cecccsmsecrncnans e/

MODE_Y, /% mode #/
MODE_Y, /¢ default mcde ¢/

CFF, /¢ limit »/
OfFF, /% index #/
{, /* home &/
1, /¢ delay «/
3

aiis_parms t_axis =
{
’e
0. 0004328,
9. 000288,
«/ /¢ mps ACTUALLY DEGREZS PER STEP s/

G.0D023EL, /+ aps ACTUALLY DEGREES PER STEP #/

0.5, /% pps */

0.5, /* mpp ®/

0.5, /% bpps #/

0.9, /% bmpp ®/

1000, /% % default steps for cal s/
1000, /% % staps faor cal #/

20000, /% ¥ steps for limat find »/

/% LENGTH QF MOVE #/

0.0, /* in mils #/

0.9, /% in pixels #»/

0, : /% in steps ( or half steps ) =/
0.9, /% board err @/

0.0, /% probe err »/

0.9, /¢ backlash err #/

0, /¢ offsat from center. ¢/

/@ mmsccaccs ewesceosssnerssscennmas e t ¥4

/% MOTOR INDEXER COMMAND STRING VALUES #/

78 == ecsscesccsss B/
=72, /% motor ¥ ¢/
*s*, /* mode #/
"1, /% distance »/
"100°", /% no ramp val &/

“3000", /# valocity #/

*Q.25", /% ramp time e/

1", /o cycles &/

R /¢ direction «/

v, /¢ dummy S5 Cirection - was oJutput M/L &/
/8 s-ccsccccsccoccerccncocoae eacsscce &/

. /¢ OUT STRING o/
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MODE_...ETA, /+ mode e/ ’

MODE_THETA, /+ default mode #/

CFF, /% limis e/

OFF, /% wngex ®/

10400, /¢ home #/

& /% Jalay &/

5
4xis_paras ep_x_axis, *p_y_axis, 'p_:;axxs; /e =2 AXIS STRUCTS e/
/00010'.061060{00.00060lf".‘0.00000000000060.000000600600000000000000
# cccaf,v " Dac. 38
*
* CCC [nterFace Pointar Device
*

QQQCQQQQGQGOQfQ.Gf!'il.i!’f""lii}l’f}&f’.li#.“‘f{."ﬁ’if0604000000/

/# DEFAULT FRAME-GRAERER CIF_PD'S ¢/
cif_pd #cif_fg_cursor;

c1t_pd *cif_fg_gainoft;

cif_pd ecit_fg_split;

2if_pd #cif_fg_wingow;

se

init the Painter Device parameter structures.

NQTE ¢ The nulls indicate that the trackball processas are seing
performed on the frame grabber ( cag_mode, caq_image ,

*/

c:t_tg_curser s cif_make_cursorNULL, NULL);

CiT_fg_gaimoft s cif_make_gainoff(NULL, NULL);

csf_fo_split * cif_make_split(NULL, NULL);

cif_fg vwingow = cif_make_window(NULL, NULL, NULL);

U0 aaf_iv_windcw #) cif_fg_uin40u-;fun:tion_iv ) ~golar = CAG_BLINK;

s
S Temeeccecccceneccccccccccccccccccmcctcc e e cc e

COMMONLY USED ARGUHENTS‘TD “Painter Device” FUNCTIONS

</ .
/% The default window cif_pd's image buffer, =/

ddefine IMAGE (((cif_iv_window +) cif_fg_uxndou->function_iv)-kimuufh
/# Cursor :oé}dinate;. ./

%cefine CURSOR_X (cif_fg_cursar-sx)
#detine CURSOR_Y (cif_tg_cursor-ly)

#define WINDOW_ X (cif_fg_window=>x)
#cefine WINDOW_ Y (cif_fg_window-iy)

WINDOW X = 238;
WINDOW_Y = {74;
/»

bt l bl B D L N XY Y PR

MACROS FOR USING "Pointer De-ice™ FUNCTIONS

ENININININININININININININININING
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FAVAYAVAVAYAVAVAVAVAVAVAVAVAVAVAY

./
/e
Change size or position of the box.
rey 2 alternatas position and sile modes.
Fey 1 to exit. -
NXey 3 unused.
/e
wdefine BOX { cif_fg_vindow-:xlo = 1BS;
rackicif_fg_windowl; o
</
#cdetine BOX {
adefine [ BOX

:if_fg_uindou-)track(:if_fg_uindou); H

/%
Psgition a crosshair on & realtine image.
Any key to exit. '
./
sdetine CURSOR cif_tfg_cursor- track(ci? _fg_cursar);
/=
pogition the video split
Any key to exit.

tocation.

./
sdetine SPLIT cif_fg_split-:tracki(ci? _fg_split);

i»
Change the camera gain and ofiset.
Moving the ball horizontally changes tha cffset;
Moving the ball vertically changes the gain.
Any key to exit.
s/
sdefine GAINOFF cif_fg_gainoft-dtrack(cit_fg_gainoff);

/e

UTILITY MACROS

*/

/¢ Display the box outline sucerimposed on a realtime image, ¢/
sgefine RT cif_realtime(l, cif_t3_window!;

/¢ Vanilla realtime; as ba. susline. &/

cif_fo_window=>xhi = 343;

cif_fg_winiiwe
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#dafine VAT cif_realtine(0, c1f_?3 wandavd;

/e Magnify the box in the center of the screen. ¢/
kdefine M cif_magnify(8, ci?f_‘3_wind:w);

,’ R e e R - . - e -
c1f_*g_windows i =z 337;

s/

FAZITZIIIZRYT LYY LYY XY

# ccc_pd_start

L 4

* Custom Pointer Device start routine for vindowing with legend.
*

SHGERBEERERVCEBHRBARBRIENNS/

void ccc_pd_start ( x, y, p_pd’)

register int x, y; .
reqister c¢if_pd #p_gd;

L)

cip_buffar +ny_Ccurser;

1f ¢ 'p_pd ) ! cct_arror( CGEN_ERR_BADARG 1;
/e

1t _realtime( 1, p_pd );

%/

cag_cpull;

cag_constant( CAQ_PASS );

cgr_outline( IMAGE, CAG_BLINY);
caq_graphics();

..

u_mass( NO_OP, * ew TEST MESSAGE e« CUSTOM CURSOR ¢ TEST MESSAGE ¢¢ * )3
/e

cpr_cutlinet ((cif_iv _window <reif_fg_wingow-:function_iv)-;imouf, CAG_BLINK);

» 1’

IR

caq_<pulld;

cyr_cutline( IMAGE, CAQ_BLIMY!;
can_jrapnics();

WINCDW_ X = -

WIMCEOW_ Y = 3

./

.
.

cef_fg_windew-.start = coc_pd_start;

FAZZIYI TR IS AL L 2 2 2 2

e tind_center

-

» Calculate the center >f a user defined window.
»

[T Y222 AT IO ST AT S T Y Y Y Y

virid find_center ( p_window

d_xy tp_wind:.: /e - probe struct. &/
.

int Xy Vi

couble fx, fy, f..3%h, *height, x_cent, y_cent;

E0X
tyv = cif_fg_window- x3
ty = cif_1fp_winCow-.y;
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fwidth = [MAGE-Jwidth; .
_fheight™ = IMAGE->height; .
p_window-x & ix + ( twidth / 2.9 ) 1;
p_vindow=>y ®= | ¢y + ( fheight / 2.0 ) );

printf { “center = If, If\n", p_uindou=>x, p_window=->y 1;

3

PAIZT AL AT 22 A2 A 22220 dadddliadd il lilllTY LY YTY Iy iurrprpueurpeeer

¢ gex.v a >3 Jan. i3
* 3

* MPM gecmetry functions.

*

PYTYTYIY YR RTRRT R 2R S 22 222 A2 20 A ad el d gt dd sl sl a2 2222 Y Y TRTTOY ey

/Q§000§00l§66‘000§000§909
- test_psauds

L J

< gea,v {3 Jan, €8
PYPTPYrOIYRPRY YT PTR e 222 2 Ve :

void test_pseudst )
S
viold do_gem(), show_gesm(r;
void psc_addid, psc_init(), psc_fwd(), p3:_rev(;

double Xy Ys *P_%, ®2_y;

p_pseudd = %kpsaudo;
p_x ® 4x; p_y ® %y;

print? ( "emceececcccecccscccecssemceccmemmeccccccsecceseccecoccescsecsesccaosonas

-=\n" 3;
psc_init ¢ p_pseudo I; . . .
mzde_scale = CN; psc_add « £.7¢, 15.20, £.4, 14,2, p_pseugd 1;

psc_add ( -14.70, %.80, -12.5, +.2, p_psausy ::
¢o_geam ( p_pseudo };
.show_gesm ( p_psaudd )}

psc_init ( p_pssude );
acde_scale = ON; psc_agd (3.0, E.0, 4.350, €.3%, p_psautd );
psc_add ¢ =4.9, 3.0, -1.30, 1.70, p_psaudo 1;
do_geom ( p_pseudo );
show_geom ( p_psaudd );

psc_init ( p_pseudo )}
mcde_scale = ONj psc_add ¢ €£.79, 15.20, 12.0, 12.0, p_psaudc );
psc_add ¢ -14,70, 9.80, -10.0, 19.0, p_pseugs ;
do_geom ( p_pseudo ); ’
show_geom ( p_psendo );

79
psc_init ( p_pseudo 1}
mode_scale = ON; psc_agd ¢ 12,00, -12.00, 12,01, -12.02, p_pseudo 1;
psc_add ( -10,00, -10,00, -10.01, =-10.02, p_pseuc: '
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i -
do_geom ( p_bpsesudo );
show_geom ¢ p_pseudd ¥;

osc_init ( p_pseudo );
scde_scale = ON; psc_add ¢ 12,00, -11.%%, 12,00, -11.98, p_psaudo 1;

psc_add ( -10.00, -3,73, =10.00, +3,98, p_psaics o;

do_gecm ( p_ps o );
show_geom ( p_L_oud3 9;

psc_init ( p_pssudo );

acde_scale = ON; psc_add ¢ il.7, -12.0, 12,00, -12,00, S_pSEucy ;
FEc_add ¢ 10.0, -10.0, 10.90, -10,00, p_gseus: :;

do_geam ( p_pseudo )}

show_geom ( p_pseudo );

psc_init { p_pseudo 1;
acde_scale = ON; psc_add ¢ 12,0, -12.0, 18.00, -18.00, p_pseudo };
psc_add ( 10.0, -10.90, 10,00, 10,00, p_pseyc: ¥
da>_gecm ( p_pseudo };
shov_geom ( p_pseudo 3

asc_init ( p_psaudc J;
acde_scale = ON; psc_agd ¢ 12.0, -12.0, 12.00, -12.00, p_zseucs !;
psc_add ( 12.0, -12.0, 12.00, -13.00, E_psEus:
do_gecm ( p_pseudoc 1;
show_geom ( p_pseudo J; .
»/

printf ( "eccmccccmcecaccancasaa ceescosvcnarcs s bbbt bl bt Teesessssccssecccsnsenn
==\n" )3

;e
psc_init ¢ p_pseudo );
mcde_scale = ON; psc_add ¢ 1.0, -12.0, 12,00, -12.00, p_pseudo );
psc_add ( 10,0, -10.0, 10.00, -10.00, p_pseuds 1;
do_geom ( p_pseudo )
show_geom ( p_pseudo )3

psc_init ( p_psaudo )
acde_scale = ON; psc_add ¢ 12,0, -12.0, 1B.00, -18.00, p_pseudo );
psc_add ¢ 10.0, -10.0, 10.00, <~10.00, p_pseucs );
do_geom ( p_psaudo );
show_geom ( p_pseudo );

psc_init ( p_pseudo );
mode_scale = ON; psc_add ¢ 2.0, -12.0, .00, -12.00, p_psaude 13

p3¢_4cd ( 10,4, -10.0, 15.00, -15.00, p_pseuc: ';
do_geca ( p_pssude ); -
show_geom ( p_pseudo );
./

P'—zntf L e el b o r L R iy Py IR
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-=\n" )3}
:
I» .
printf ( “--- THETA_YES -- X_YES -- Y_YES -- SCALE__YES -- QUADS_2 =--\n" 1;
./ - -
/%

psc_init ( p_pseudo );
sode_scale = ON; psc_add ( 12.0, 12.0, €.70, 15.20, p_pseudo );

‘ psc_add ( -10.0, 10.0, -14.70, .80, p_pseuds
do_gesm ( p_psaudn ) -
show_geom ( p_pseudd );

psc_init ( p_pseudo };

acae_scale = ON; psc_add ¢ -12.0, 12.0, <6.70, 15.20, p_gseuds };
p’c_‘dd ( 10-0' 10.0, l"v. 70, 'E. el:l, p-p;§ud,;,

do_gecm ( p_pseudo 1;

show_gecm ( p_psaudd );

psc_init ( p_pseudo );
acde_scals = ON; psc_agd ( -12.0, -12.0, -5.79, -13.20, p_pseudge );

psc_aad { 10.0, -10.0, 14,70, ~3.,80, p_pse:gs :

do_geam ( p_pseudo );
show_geom ( p_pseudo );

psc_init ( p_pseudo 7;

acce_scale = ON; psc_add ¢ 12.9, -12.0, E&.70, -15.20, p_pseudo };
psc_aad ¢ -10.9, -10.0, =14.70, -2.80, p_psaug?

do_gecm ( p_gseudo ); . .

show_geom ( p_psaude J;

~/

002V EERARNAREREHIRES

* r_sum_sq

- Root sum square.
CHCPIERRSREDILIRRNBRNRREN/

double r_sum_sg ¢ x, y )

double X, Y3

LA}

double hypotenuse;

hypotenuse =  sqrt{ pow( x, 2.7 1 ¢ powt vy, <0 ) ) );
return ( hypotenuse J);

4
FEYITIYZR LRI S D2 L 222l gt ddd

» r_dif_sq
™ Reot difference square.
[TYYII2IXIII TR X 12 4 [T 2 X ¥4

double r_dif_sq ( hypotenuse, xy )

double hypotenuse, ‘y;

(2]

dcuble sther_sioe;

cther_side 3 ( _.rt{ povt hypotenuss, 2.0 ! = pis  xy, 2,9 b 0 ¢y

-.
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return ( hypotenuse );
M
/2RO RSRENBLRICRNERRIRRDG
* to_cart

Polar to Cartesian caordinate transizrmation.

r 3 radius
th = thata

s . X 2 r gog N

Y « . .
re . ¢ Y % r 3in th
E ] Oy L] * L] L] . . L] -

I. th .
< cemcmccccebanmcc—em——

-
3

4 4 5 4 0 4 4 % B LNt LY e R

.

000000.0‘.‘..’..."}0000/
1@ to_cart U radius, theta, p_s, p_y !

double radius, theta, #p_x, <p_v;

Ga)

+p_x = ( radius * cos( theta / RADIAN )
#p_y * ( radius ¢ sin( thata . RADIAN 11};

.p_i L 3
(
(ep_y!
/
¢ tan( theta /7 RADIAM
Y;

LY
+

FEAXTIZITZZI IR AL T2 LYY
* to_polar
Cartesian to Polar :::rdinate transformation.

r = radius

th = theta
- . . v ®=3qrt ( x + vy
v [} - L]
e . tan th =\ /

¢ 2 % B & b P & S & F Y s E &
.

-
.
-~
.
.
.
.
.
.
-
-
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vald to_polar ¢ x, y, p_radius, p_theta )

double Xy ¥, ®*p_radius, #p_theta ;

LAl

double tan_2_ang(), r_sum_sq();

»p_radius s r_sum_sq( x, y};
ep_sheta = tan_Z_ang( x, ¥ !}
b3

*

FAXZIIYI I YRR 2T Y2222 22 sz ol

¢ psc_init

»

[YYTTTTS Y SIYYALLI 2 ALY ¥

viaid psc_init( p_gexm ?
psc_geom #p_geon;

p_geam->p_count = 0.0

p_geom=->x1 = 0.0;
p.geom=>x2 = 0.0;
p_geam->yl = 0.0;
p_geom=>y2 s 0.0;

-
/Q.QQ*QQQQQQQO!.Q}QQQO’OO
* psc_add

»

FYTeYYYTYY YT YR AT YL 2 22 o ¥

void psc_add( x, y, xp, yp, p_geom ?

psc_geam ep_gecm;
double x, vy, xp, ¥YP;
{
p_geom->p_counter;
it ( p_geoms=->p_count as | )
{

p_geom=->xl ® x;
p_geoa->yl = vy
]

it ( p_geoa=->p_count s 2
Id

p_geom->x2

. p_geom=->yd

4

- @

-
’

FYZITTTITI 2L T Yy T
- -

e tan_._3angQ

.

PPVVPVFPYPPRTIY YIS YTYY Y ¥4

couble tan_l_ang ¢ x, y ?

double Ay Y

p_geoa=>xpl
p_geon->ypl

p_geam=>xp2
p_geam=>ypl

36
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~

double tan_2_degi);
double t, tan_t;

tan_t s 7 y / x 13

14 7 tan_t > 1,00

!i *
if C tan_t (= -1,0)

‘¢

tan_t = ( 1,0/ tan_t );

t s tan_2 _deg( tan_t );

t s (( =350,0 + ¢t 3 );
*/
els2

t = tan_2_deg( tan_t );
/e t00000) TEMP - DIRECT STRUCT REFERENCES - TEMP 11111 &y
P
if ( p_pseudo->quad_nus s= 2 ) { t += 30,0; }
it ( p_pseudo->quad_num == 3 ) ( t +* 180.0; }
it ¢ p_pseudo-;quad_num 32 4 ) { t += 270.0; )
&/

return( ¢ J;

L)
.

/RERBREGTAR AR RBERIRIR RIS

* calc_offsets
[ 4

SREE PSSR R PRGN RBAN/

double theta, radius, theta_n, theta_p, slope_n, slope_p;

void cale_offsets ( p_geonm )
psc_geom *p_geom;

4
s -

radius p_geom->radius_n;
theta_n p_ge stheta_n;
theta_p * p_ge.. theta_p;

slcpe_n = p_geom-:slope_n;

a2
3
theta = p_geom--theta;
2
slope_p = p_geosm=;slope_p;

p_geom-.theta_cnly = (theta_n - thetar;

p_geom=-offy_y =
3
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39
(radius)
¢ C sin( ( (theta_n) - ttheta) ) / RADIAN ))
'
a_geom->offs_x =
(radius)
¢ ( cos( ( (theta_n) - ttheta) ) / RADIAN )) -
]
/e
g_geca-:offs_x =
(
(p_geom=>ofts_y)
/

{ tan( ¢ (theta_n) - (theta) ) / RADIAN )
¥; ’
./

p_g¥Fom->nevw_x = p_geom- offs_y;
p_geom-new_y = p_<rim-ieffs_y;
J34420443 0040000 222}

* quad_l

L

SERBAL LR RRERSTRRRLVEDRRE/
void quad_l ( p_geom )

psc_geom sp_geosm;

<

p_geom->radius_n = r_sum_sq( p_geom->xl, p_geom=->yl )}
p_gecm->theta_n = tan_2_ang( p_geaa=->xl, p_geom<dyl J);
p_geom->radius_p = r_sum_sg( p_geom=>xpl, p_geom=>ypl );
p_geom=>theta_p = tan_2_ang( p_geom=->xpl, p_geom->ypl );

calc_offsets( p_geom );

p_geom=>offs_x = { p_gesm- xgl - p_geom->offs_x );
p_geom=->otts_y = ( p_geom->ypl - p_geom=->otis_y );

/e

p_gesm=-radius_n = r_sum_sql p_gecm--xl, p_geom-l>y2 );
p_geom->theta_n = tan_2_ang( p_jesm=-:xl, p_geom=3yl );
p_geom-sradius_p * r_sum_sq( p_gesm-"xp2, p_geom->ypl );
p_geom->theta_p = tan_2_ang( p_geom- xpl, p_geom->yp2 );

calc_ottsets( p_geom );

p_gesm~_affs_x ( p_geom=>xpl = p_geom=ioffy_x °
p_oecm--otfs_y ( p_gecma-rypl - p_geom--offs_ y
+/

-
Fi

/600000100000000000000000
* quad_2

*
.‘0.00000.000000.00..0../
void quad_2 ( p_qaom )

psc_ge:sm ®p_geom;
2

p_gecsm=- radius_n s r_Sum_S$3! P_GEIM- D, P_geImeyl
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p.gesn-stheta_n = tan_T_angl (p_gesm-;x2), (p_gesm=Iy2) 1
A_gecm-radius_p = r_sum_sqtl p_gesm->xpl, p_gecm-iypl );
p.gecm->theta_p = tan_2_ang( tp_gecm-2xpl), (p_gesm-.ypl));

calc_cffsets( p_gesm 1;

p_geom->offs_x

* O p_gedm=ixpl - p_geom-offs_x 1
p_gecm->rxffg_y s ( p g

_geom-,;ypl - p_oeom-;offs_y 3;

;.

p.geom->radius_n = r_sum_sq( p_geom-:xl, P_gem=lyl )
p_geom-:theta_n = tan_2_ang( (p_gesm-:x1), ‘p_gexm=>ryl) j;
p_gesm->radius_p = r_sum_sgql p_geom-:xpl, p_gesm->ypi ¥
p_gexm->theta_p = tan_l_angt (p_geom=->xpli, ‘Lp_geom="ypl)l;

cale_cffsets( p_geom );

o_zem-loffs_x
p.Feomeiotis_ y
*/

b

o+
IGlQQQtfiifQ#OQQQQQQQQQQ‘
* quad_2

L

Laaddd T2 2222 TITTYY ¥

void quad_2 ( p_geom )

g
9

om=:xpl =~ p_geom<offs_x ;
wm=->ypl - p_gecm-coffs_y );

* ( p_ge
= ( p_ge

psc_geom #p_geom;
e_geom->radius_n ® r_sum_sql p_geom-:x2, p_geoa->y2 );
p.geom=->theta_n = tan_2_ang( p_sesm-:x2, p_gesm=->y2 7;
P.gecm->radius_p » r_sum_sql p_ge:m-"xpl, p_geom=>yp2 );
p_geom=->theta_p «* tan_2_ang( p_geom->xpl, p_gesm-ryp2 );

calc_offsets( p_geom );

p_gecm=>offs_x = ( p_gesm->xpl - p_gecsm-:offs_x );
p_gecm-roffs y = ( p_gecm= yzl - ;_zEcm-"offs_y );
AT T2 T ALY Y Y S

* quad_+<
*

FHERABRRBFER DBV GR B4/
void Quad_< ( p_geom )

“ psc_geom ep_geocm;
'
~

p.esm-.radius T s r_sum_s3u p_jesm- <l, p_gesm- "'

/e
p_geom->theta_n = tan_C_angl p_gesm-:x1, p_geom-y| Y;
L ¥4

p_geom->theta_n = tan_2_deg( p_geom->yl / p_geom-»x] );
p_seam- radius_p * r_sum_€q' p_gexm=xpl, p_zesm-‘ypl I1;
e

;_;:cm-‘:heta_p * tan_C_ang' p_gecm-xpl, p_geam-iypl 1;
;:guam- theta_p = tan_C_ceg' p_ze:m-"yp! / p_gesm-xgl 1;
calc_otfsets( p_geom 1;

S_zexme 2ff3 4 T 1 p_geim- 12l - p_gesm- offg_x 1
p_geim- otis_y 2 ( p _geim- ypl - p_gem-affs_y J;
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b
/444900880800 0000488883088

* do_geom
*

(222222 22 T2 22 22 LT ¥ PRIy
vaig do_geon( p_geom )

psc_jeom #p_geom;

4]

dcuble tan_Z_angi), r_sum_sqii;
void to_cartiy;
dcuble natural, prime;

p_geom~idif_x = ( p_gexm=ox2I - p_zamm-ril g
p_jesm=dif_xp = ( p_geam-'«pl - p_gesm=-,xpl );
p_zeom=Mity = { p_gewn-iyl - p_gedmelyl J;
p_gexm-:dif_yp = ( p_gecm~v3l = >_geom- ypl );

p_sesm~;slope_n = tan_CZ_ds;. p_gecm-2dif_y / p_geam-:dif _x i;

p.gamm-;slope_p = tan_2_deg( p_gesm-dif_yp / p_geom=sdif_xp 1;
nasural = r_sum_sq ( p_geom-idif_x, p_geom-idif_y J;
prime = r_sum_sq ( p_geom-.dif_xp, p_geom->dif_yp );

p_geom- scale = ( prime / natural );
p_gesm-;theta = ( p_geom-:slipe_n - p_geam-)siop!,p )
p.geoa~>hypot s r_sum_sq ( 'p_gtam;>\l), fp_geoa=d>yl) );

/e

Convert natural and prime :z:.-°s to pelar coordinates.
*/

7+ QUAD & 1 &/

1t  ( p_geom=>x1 > 0.0 ) %% « o_geom->yl > 0.0 ) )
p_geom=->quad_num = !:
quag_1( p_geom )3

*+

Se DUADT H 2 &/

else

1f ot p_geosm- U Q.0 ) R% ( p_geam~-iyl . 0. \
<
p_gecm=--quad_num a->;
Quad_2( p_jgesm 1}

.

/7% QUAD & 2 #/
else
¥ v op_zerm-al 0.0 L% O p_geom=lyl 7 Q. g

.
-

p_zeom- GQuad_num = Z;
$usd_Z0 g_newm g

.
.

Fe CUAD & 4 #/
els?
if + ¢ p_gecm- x] 0.0 W%t p_geam- yl o 0,0 1 )

S



/e

&/
FE)

Re. 34,615
45 46
p.geom->quad_num = 4;
quad_43( p_geom J;
}

Sclve for the X & Y components of scale for the PRIME angla.

p_gecm-‘scale_x = r_dif_sqg ( p.gecm-~dif_xp, p_gewm~:di4 ¢ );
P_gexm-.scale_y = r_dif_sq ( pg_jecm-2it_yp, E_seom=idif_y 1;

[ 72

P_gewm-:scale_x s p_geom-ks:ile;
p_gesm->scale_y * p_gewm->scale;

it ¢ m>de_scale == ON )

else

1
+

I
-

p_gecm=>coffs_x
p_gem-icofis_y
b

2

eom=>0ffs_x # ( P.geom-igcale_x) 1;

€ p_g
C p_gesm-2offs_y # ( pgeom-iscale_vi 1;

~gewm=->coffs_x = p_geom-doffs_x;
-geom=->coffs_y s p_geom->offs_y;

S TV

FAZLIZITY T TTNY FETEY FETPE Py
* show_geom

L]

A2 ATl 22222l e rYY YY)
void show_geom( p_geom )

’r
~

pfintf
print¢
praintt
printt
printf
printt
prontt

pranst

(

psc_geom #p_geom;

" scale _diag X_Y 3 8.3f X 8.3¢f X 8.3f :\n*,

p_geom-’scale, p_gecm->scale_x, p_gecm=-d>scale_y ;

* theta_n_p_o x B.3f 2 8.2 2 8.2¢ ",
p_gewm--theta n, o _gecm-ithata_p, p_ge:sm- thata_cnly J;

“\tQUAD = Xd :\n",
pP_3* = Quad_num 1;

* slopes_n_p 108.3¢7 8.3 :\n",
p.yeom=-.slope_n, p_geom-.slopa_p J;

¥ radius_N_P X 3.21 2 3.2 :\n",
p_geom-radius_n, p_gesm--radius_p ;

" Tonly % 8.3f % 2,34 \tAITRETS ~f\n",
p_gem=nev_<, §_gela- nev_y, p_gewm-.-theta LH

"oottsets_X_Y X 3.3¢ 2 8.2¢ :un”,
p_peum=.01fs x, p_seom-.ctfs_y 1;

" oe_offsets X Y %X 8.32f % 8.321 :\n",
p_gexn--coftfs_x, p_gewm- .coffg_ y 1;

oessooasaaanrrrrevsanncrrrnrovscaronnerraeccesesacncracnresracnneee. ces =
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7R BEBAERNBSERREPRILIR4B SR ILBEREJJBB84848543R3834 2802242002400 090 044
FYTYSISIYIITIYRYI 2T T YRR LT LR PHPTT TR PR AT TR YT L2 222222 2 L

[ 8B BRV4GRERESBIRRERRERIVS

¢ gesm_inis .

. ,

- Init geometry structures and pointers.
-»

[TTTTTTYT YN YA YT A2 2 ¥
vaid gesm_initt)
b4

-

b
*

FAT IR 2222 2l el lasdd

e rt_imt U .
-

* Init geometry structure.

»

PYTPrTERYTYYTYY TS X2 T 2 122 L V)

t_angle ert_initl p_rt )

t_angle ep_rt;
{

if Cp_rt)
€

free( p_rt )
)
p_rt = ( t_angle ®) cve_alloc ¢ sizeof ( t_angle ));

p_rt->SIDE_A s 0.0;
p_rt->SIDE_B = 0.0;
p_rt->HYPOTENUSE = 0.0;
p_rt->A_ACUTE s 0.0;
p_rt->A_OBTUSE = 0.0; .
p_rt->A_RIGHT = 90.0;

return ( p_rt );

‘
<+

[ # R BPRVEHERRNVEIBLRRLBRED

* ez_1n1t

- .

. ©oimat  mmetry structure.
*

FYYYTYYYSTYIIT AT LY L ¥y

e_angle ®et_init( p et
et_angle #p_et;

Ed

-

i¢ ( p_et?
4
free( p_ot J;
L]

p_et = ' g5_ingle ¢ cve_alloc ¢ sizect ( et _angle ));

p_2t- 310E_A 2 0.0; v
p_et-SIDE_E s 0,0 Tt
c_et-.SIDE_C = 0.0
p_et- ANGLE_A s Q.05
p_et--ANGLE B s 0,03
g_et- ANGLE_C 0,05
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return ( p_et );
H

/98840840224 VSSPE2ERTIROS
+ geom_solve

L 4
. Compute x,y % theta errcr of the target ( prise ) coordinate
. s/stem with reference to tha source cuordinate systénm.

S 4G RPSSEL AR NPV RNV 44 %S00/
vaid gesm_solve ¢ p_geom, p_prode, 0, v0, xi, yi , x2, y3, x3. y3 !

cpsi_geom »p_geon;
probe_garms ¢p_prabe;
double . xy y9, xl, yi, x3, y2, x3, y3;

[4
-

:oublc‘::psi_angle();

int x0_i, yO_i, xi_i, v1_i, x2_i, y2_i, x3_i, y3_i;
int *p_xi, #p_yi;

double angle;

double x0_o, y0_o, x1_0, yi_o, x2 9, y2_ o, x3_0, y23_o;

angle = 0.0;
Xx0_0 = 0,0; yO_o = 0.0; xt_o * 0.0; yil_o = 0.0
x2_0 = 0.0; y2_0 * 0.0; x3_2 * 0,03 y3_o = 0.0;

cpsi_init ( p_geom );
xG_§ = ( xO » 1,0); yo_i = ( yO & 1,0
0

H
<11 = Cx1 #1,0); yl_i = Cyl #1.0);
cpsi_add  ( xO_i, yO_i, x1_i, yl_i, p_gesm );

X2_i % (x> 1.0); CoySli = (y2 % 1.0 )
x3_i = ( x3 # 1.0 ); y3_1 = ( y3 » 1.0,);
crsi_agd ( x2_4i, y2_i, x3_3, y3_i, p_geom );

cpsi_solve ( p_geonm );

g_xi = Lxl_is P_yi = &yl_i;
cpsy_fwd C xO_i, yO_i, p_xi, p_vi, p_gewm );

p_tl = %x3_1; p_yi ® %y3_i;
cpsy_fwd ( x2_i, yo_i, p_xi, p_yi, p_gesm 1;

w1_9 & %l _i; yl_o = yl_i;
A3_9 = x2_1; y3_0 * y2_i;

angle = ccpsi_angle ( p_gexm 13 i

I A B SN B N e A e i R I L R R R N I Y b ';
srintf ( " seseses RADIANS sXf'n™, angle »;

angle *= RADIAN;

p_srocte-rdiff.pix.x & ( xh = € x1 /1,0
g_srebe-:cift.piney 2 ( yd - 4 yl / 1.0 )
s_srobe-.gif?.p1x.%t % angle;

2531 SEURA VAR AEE i€ MR M TR XX PIX S0 208 IR P 74 R¥E DTS SNy REP P '3
rintt ( " ssese XQsTf YOsTF X1aXf YIsXf\n®, <0, 40, x|, y! ;

printf ( " ssese XTulf Y2sIf XTeIf YI2I\n", 22, vy, x3, y3

printf ¢ " a*<ves ANGLE sXf\n", angle );

princf ( * s#eeee XOsIf YOLF X1sIf Yialfin®, xd_o, yo_s, sy yl_o 0
prantt ( ° seees XTeXf YZ22Y® X3eXf YIEXINRT, 1o, yI_w, a3_%, y3_o 0;
Erangf ¢ "\A et ea e oS4 et s et e RS RN B O A AQ" )]



getchar();

S1

/822822020000 RRRRRRRS
¢+ cepsi_angle
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.

* Computa flcating point angle between two cartesian coordinate
» systeas,

FABRNGSRBAIF ARSI BVEO RN/

fe tr100 0 RETUANS ANGLE IN RADIANS ''tiitiiiy ay

double <cpsi_angle ( p_geom )

-~

’
L)

cpsi_geom #p_geom;

double

atand(y;

FAZ YIRS TY L ol e s sl
* geom_test

-
»
»

#ss TEMP FOR TEST =+

PYTYYYIT Sy R TY SRR s IS 2 2 2

viid geom_test ( )
r

.

3

FZXT 2T IZIIRIL LSS L2 L2 2] o dd

# TRIGONOMETRY FUNCTIONS

*
L

24503 24RSRTRRGBERIRREREEN/
FAX I 22222222 221222222 ]
< gho_trig

»
L

DS ERCBIDRDILNRBRIRINGR/
void sho_trigt p_rt, o_st

t_argle <p_r<;
et_angle #p_at;

’

double

nzltiglier = 1.8

re -
/v =

multiplier;

Seruze
Struct

1t « rep_unit == MODE_INCHES » ¢

4 'p et )

slse

prantt
print?
prantt
prantt
printt
H

<

printt
prantt
prant?

[= 20 T = g - g ]

noe

v p_et--SIDE_A / myltiolier -
{ p_et--SIDE_B / multiplier
]

return( atan2( CIA_FLOATIE( p_gesm->fwd.yx.n), CIA_FLOATIE( p_geom->fud.xx.n}1);

=% angles L #ices <t 3 right triangle. o
ot angles % siz2es oF an eguilaserai SriangiE. e

multiplier = 1000, 0 |

p_rt-:SIDE_a s multiplier 1y
p_rt->SIDE_B / myltiplier );
p_rt- HYPOTENUSE 1
p_rt-yA_ACUTE 11
p_rt->A_OBTUSE )3

.o ®ws wme

p_at-.SITE_C / multiplioer



Re. 34,615
53 ’ 54
print? ( * A s If7% ( p_gt-5ANGLE_A ));
printf ( * B = If ", ( p_et- ANGLE_B ));
?rintf C*C = 2fun", 0 o_e%=>ANGLE_C ));
£

3

PAZIYTI TR 222 A2 Y S
* tan_2_deg.

L 3 .

* Find ( O to 45 deg » angle given tangent using gross approximatizn
* tfollowed Dy sucezsive approximation.

’ -

LRSS FRRERESRERGGRDBRE/
double tan_2_deg( tan_in )

double tan_in;

s

int i
double angle; /4 Result in Cegrees. &/
double angle_ine; 7+ Angle increment value, #/

double difference;
double tan_apprse naticr,  tan_signg

angle = $0.0;

i
if ¢ ctfabs(tan_in) > 0.0) %% -‘abzctan_iny < 1,00 )
[ ¥4 ’
tan_sign s 1.0;
if ¢ tan_in < 9,02
{
tan_sign = -1.0;
tan_in = fabs ( tan_in );

>

if ¢ vtabsitar._ ) 7 L.y

-’
.

angle = ( tan_in # 48.75 ); /+ Gross angle approximation., o/

if ¢ (fabsttan_in) - 1.482£) )

’
-

angle = ¢ €0.0 1;
y
*
st ¢ tfabsitan_in) > 2.31E2)

»
.

angle = ( 72,5 ;
'
4

3¢ v (fapsitan_iny
Id
-

angle = 34,0 13

THSEY )

tzr (i =0, angle_inc = 3.0; i < S0; i++, angle -s angle_inc !
-~
-
a.’
printft ( "ang * Xf tan in = I %an =® I\n", angle, tan_i1n, Sam_apprinis
tien )3 A =
./
tan_approximaticn = tan ( argle /7 RADIAN I;
cifference = ( tan_dpproximation = tan_an 1;
1t ¢ angle_inc == 0,0 )
(4
~

break;
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~F

if ¢ ¢ tan_approximation < tan_in ) && ¢ angle_inc >%0,0 ) )

ngle_inc = ( -angle_inc );

“s i s

- 3f C ( tan_approximatizn > Stam_in 3 &% ( angle_inc £s0.0 )

Y
;ngll_inc = ( -angle_inc );
it « fahs('difftrcncu ) € 0.000001 )
break;
)
angle_inc /= 1.5;
H
/v . '
print? ( “ang = If tan in = If tan = If\n", angle, tan_in, tan_epprouiza
tion );
Printt ( "eeememcecececeeocececcecceaes \n® );
printt ( * ang = Xf iter = Zd\n*, angle, i ); -
*/

angle = ( angle # tan_sign ?;
raturn ( angle J3;

’
A2 2T TSR LS LAY T Y Y

* cos_2_deg.

*

* Find ( 0 to 45 deg ! angle given c¢osine using gross approximatizn
- folloved by sucessive approximation.

. -

SHEOEILRIRNBELOTIBENERBD IR/

2oudle co3_" ‘agl cas_in

double cas_ing

int i;
double angle; /% Result in degrees. +/
double angle_inz; /¢ Angle increment valug. ¢/

double difterence;
double COS_Aapproximation;

/e
srined ¢ "arg = Xf cos in ® N2.9F cas = IM\n", angle, cos_inm, csr_sgsecni;acice
. ?

2f v ogzs_sn . 0.70711 )

*

A

angle = ¢ (1 < c2g in ) & 102,00 13 /e Gross angle assronidazicn. o
b

¢

’
.

angle s ( (1 - cos_1n ) & 190,00 ); /# Gross angle approximatacn, -
11 ¢ angle 7 Q.0

’

angle = 8.0

L]

fir 1 = 0, angle_anc = 7.0; i 7 SO; 1ee, angle -= angle_inc
L4

.

it ¢ angle < 6.0
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¢ .
angle = ( -angle );
- 3
/e '
printf ( “ang = Xf c3s in = %2.9¢ cog = Yf\a¥

i . an o8 i <€ EEpros
imation ); ¢ gle, cos_in, cos_agpr

»/
cos_approximation = cos ¢ angle / RADIAN );
difference = ( cus_approximation - cos_in );
i? ¢ angle_inc == 0,0 > )
<
braak;
b .
it ¢ ¢ cos_approximation ; cos_in > %% ( angle_inc >=).0 ) )
¢ - )
angle_inc = ( -angle_inc 1;
s -
it € ( cos_approximation < cos_in ) &% ¢ angle_inc <20,0 ) 1
£
angle_inc & ( -angle_inc );
if ¢ fabs( difference ) -0 0,000001 )
<
breal;
_ angla_inc /» 1.%;
}
/e
prin® ° Marg ® If cis in s I2.9¢ cos - Mint, angle, I8N, cIs_zsorex
tmatisn ); -
Printf ( "eecececccccccccccacncicinccacean \n" ); -
printf ( * ang = If iter = Id\n", angle, i !;
./

return ( angle );

Al
]

AT T2 21 22y ey
< gin_l_deg.

]

. Fing « O to 45 deg ) angle given sine using gross asprixiaasicn
- followed by sucessive approximatiun,

-

CELLBRLHORGBRIVUISERBEPEA)] M

ezuble sin_2_deg( sin_in )

double sin_in;

Yy

int i;
double angle; ‘s Pesult in Cegress, .
dauble angle_inc; /¢ Angle increment value. -

double difference;
double sin_approximation;

l"

grint? ( "ang = Xt sin in = Xt sin = If\n", angle, sin_in, sin_spproximatiin ;
¢/

1f ¢ gan_in < Q70711 .
L4
-

angle = U sin_xn *» SS.00 1 /e Gross angle approxamation., -
p

else
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T S ’ ) A
angle = ( sin_in ¢ 80.00 ); /= Gross angle approximation. */
)

for ( i = 0, angle_inc = 10.0; i < S0; i++, angle -= angle_inc )
< .

/e :
printt ( "ang = If sin in = Xf sin = If\n*, angle, sin_in, sin_agproaiss
tion )3
./ .
sin_approximation = sin ( angle / RADIAN );
difference = ( sin_approximation - sin_in );
it ¢ ¢ angle_inc =2 3.0 ) )
L4
break;
}
it ¢ ¢ sin_approximation { sin_in ) & ( angle_inc >=0,0 ) )
<
angle_inc = ( -angle_inc );
b
if ( ¢ sin_approximation > sin_in ) &% ( angle_dinc {=0.0 ) )
{
angle_inc = ¢« -angle_inc );
Lf L fabst gifferance ) < 0,000041 )
Il
oreak;
angle_inc 73 1.5;
b
/e
printt ( "ang = Xf sin in = If sin = Xf\n", angle, sin_in, sin_spgrovize
tion )3 ‘
printt ( “eeroccccosconne- sececemmecccnna A, B H
printt ¢ " ang ® 3¢ iter » Zd\n", angle, i 7;
./

return t angle 1;
»

R I T I LI I 2 sl l 2

* rt_3olve

- Scive a right triangle

. given the two sides 'a' % 'd’.,

. OR

* given side 'a’ % acute angle 'A’.
. OR

. given side 3" & acuts angie °A'.
. 23

. given side "¢’ X acute angle ‘A’,
¢+ RETURNS : the hypotenuse.

-

P02 02R0RFRFRRNELR PIRG4S/
double rt_solve ¢ p_rt )

t_angle ep_rt; /% -> Struct of angles & sides of 4 right triargis. -«

(4]

double sin(}, cosiy, sarec), pow(), tan_2_ang();

double SQrA, sqré;
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/¢
Eho_trig( p_rt, 0 );
»/

it (( p_rt->SIDE_A == 0,0 ) %% ( p_rt=>HYPOTENUSE !'= 0.0 ))
¢ .
/% s0B® 3 5 ¢ # 3in A saeas e/
/% B3804 D 3 C # COS A desss ./
p.rt->SIDE_ A = ( p_rt-"HYPOTENUSE # sin( ¢ p_rt-3A ACUTE / QADIAN -
g,rt->sms_a * ( p_rt-:HYPQTENUSE # cos( C p_rt->A_ACUTE / PADIAM *
else if (C p_rt->SIDE_B 's 0.9 » 2% ¢ p_rt-DA_ACUTE !s 0.0 ))
’
“

/% snnse 3 s B o tan A *asee &/
/% 23088 ¢ 3 roOt-SuM-SQUATE $E808 B/
P.rt->SIDE_A = ( p_rt-"SIDE_B # tan  ( p_rt->A_ACUTE / RADIAN )1);
sqrA s pow( p_rt-:SIDE_A, 2.00;
sqrB = pow( p_rt-SIDE_2, 2.7
p_rt->HYPOQTENUSE = 33rt ¢ ( sqrA + sqrB ) );

alse if ({ p_rt->SIDE_A != 0. * %% ¢ p_rt->SIDE_B '= 0.0 )
- sQrA = pow( p_rt-SIDE_A, .02
3302 * pow( p_rt- ZIDE_&, 2,03
p_rt- 'YPOTENUSE = sqrt ( ( sgrA + sgr” » );

p_rt-A_ACUTE = ( p_rt-:SIDE_A / p_rt->SIDE_B 1 A ST EHIRE Tt 1
t ¢/
p_rt- A_ACUTE = tan_C_ang ( p_rt--SIDE 8, p_r3-'SIDE_s 1; . sz

n to degrees »/
H
slse
{
/% savse 2 T 3 / gin A nesas o/
/8% 28438 B t c ¥ Cg A E0Bs @/
p_rt~- HYPOTENUSE = ( 5 _rt-"SIDE_A / sin( ¢ A_rt-rA_ACUTE /7 9AD!AN
Z.r%- SIRE_B = ¢ p_re-"MYPOTENUSE ¢ cos( ( g_rt-A_ACUTE / FADIAM

Ate g
p_rt--A_OBTUSE = '=.30,0 - p_rt--A_ACUTE );

fe
sho_trigt p_rt, O '3
*/

spturnt p_rt- MYPOTEMUSE »;

S 0044044282 C 44 E 404024
* at_solve

*
* Solve an squilateral triangle gQiven angle 'C* % side ':' OR 2 sides.
» .
- RETURNS : side 'a’.
-
(YT XTI TYYIY PR YRR T Y X 22 22y
diusie % _solve 1+ p_ot )
. ¥T_angle ep_es; /¢ =+ Struct Of angles % sides of a rignt S-iempie. o
b

gcuble sint);
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double sinA, sinB, sinC;
double sqrA, sqrP, sqrC;

i? ( ( p_et->SIDE_A '= 0 ) %% ( p_at-'SIDE_B '= 0 ) %% ( p_et-)SIDEC !s0 *
<

sqrA = pow( p_et- SITE_a, 1.0
/% wasee Sy QF COSIMES., vesnss »/
p_et->ANGLE_A = ¢
o 8%-.SIDE_B /7 € 2.0 & p_et-:SIPE_C 1)
>
‘ p_et-»SIDEC /7 ¢ 2.0 # p_et~>SIDE_B ))

t sqrA / ( 2.0 # p_et-)>SIDE_B # p_et- SIDE_C -
'

p_et=>ANGLE_A = cos_2_deg ( fabs ( p_et->ANGLE A ) );

p_et->ANGLE_C = ¢
. o ( p_et-SIDEA / ( 2.0 # p_2t-:SIDE_S )
1 s_%-"SlCE R/ 4 N0 e p_at-lSIDE_A )
L sqrl /7 ( 2.0 # p_et-SIDE_A » p_et- SIDE_B
)i

p_et-;ANGLE_C = cos_2 ceg ¢ fabs ( p_ et~ ANGLE C ) );

p_et--ANGLE B = p_et-ANGLE_A;

/e
p_et- ANGLE_C = ( 120.0 = ( p_et- ANGLE A + ;_et-"ANGLE D ';
.I
2.3
p_et--ANGLE_ B » ¢ ¢ 130 - p_et--ANGLEC ) / 2 ¥
p_et-ANGLE_A = p_et->ANGLE _B;
sinA = sin( p_et- ANGLE_A 7/ RADIAN );
s$inB = sind p_et->ANGLE_P / RADIAN );
517C = s1n( p_et- ANGLE_C / RADIAN ;
p_et~'SIDE_A s (( p_et- SIDE_C » sinA ) / 3iC ); Se Lgs I ElvE
5, ¢/
p_et- SIPE_8 = p_et-ISIDE_A;
e ’
sho_sragl O, p_et )3
v/

return( p_et->SIDE_A V;

J 280005042800 8000008000800
* ot_solve

L ]

Solve an oblique triangle Jiven angles 'A’ & '3' ; % sgice *a’ :2r *:=°.
OR given angle 'C’ i & side '3' ic2 !

PETURNS : side '¢'.

s T % »
-
.

[TYYYYYY 2RI YRR RSS2 2 Y ¥
double ot_solve ¢ p_et )

et_angle #p_et; /e - Struct of angles & sides of a right triangle, «
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¢ .
dgouble sin(), cos(y, sqrt(), pow();
_ double sin_2_deg(), cos_2 deg(), tan_2_ang();
double sinA, sinB, sinC;
double cosA, cosB, co3C;
double sqrA, sqrf, sqri;

it ({ p_et->ANGLE_C =2 0.0 )

)
{
p_et=>ANGLE_C = ( 1B0 « ( p_et->ANGLE_A + p_et->ANGLE_B ) 1;
sinA s sin( p_et--ANGLE_A / RADIAN };
sinB = sin( p_et--ANGLE_E / RADIAN );
> sinC = sin( p_et-"ANGLE_C / RADIAN );
7% esess LAW OF SINES, +sese
it ¢ _at->SIDE_B8 22 ¢ )
p_et-SICEC = (C p_et->SIDE_A ¢ sinC ) / sinA 13
p_et="SIDE_B = (( p_9%t-:SIDE_A » 3:inB ) / zind 3
else if ¢ p_et-SIDE_& 2= 7 3
p_et-SICEC = «( p_ev-"SI2E B & s1nC ) / s1nB 1;
P_&#t-SI0E_A & (1 ¢ at-)SICE_B # sinA ¥ 3133 3;
3
2ise
/e

1f € ¢ p_et- SIDE_A '=s 0 2 %% ¢ p_et-SIDE_B '* 0 ) &% ¢« p_et- ANGLE_Z
L ¥4

cosC
sinC 3

t cos{ p_et- ANGLE_C
sin( p_et--ANGLE_C

/ RADIAN );
/ RADIAN »;

pow( p_et- SIDE_A,
pow( p_et- SIDE_B,

o013
2013

SJrA =
sqrk =

/e anese LAW OF COSINES. eeees
a_et-3IDEC = ¢
sqrt 4
$rA + z3rH

C 2.0 ¢ p et->SIDE_A » p_et-.%3IC E_

]
]

/* snees LAW QF SINES, #esse a/
p_et-,ANGLE_A = ( C pet- SIDE_A & ginC ) / p_et-"SIDE_
p_et->ANGLE_A = sin_2_deg ( fabs ( P_EE-CANGLE_A ) );

p_et->ANGLE_B
P_et->ANGLE_B = sin_Z_deg ( fabs ( P_et=>ANGLE_& ) »;
/e

«prantf ( "-- COSINE METHOD

d% ( p_et=lANGLE_A != 0.0 ) %% ( p_et->ANGLE_S

("I H

€« p et->SIDE_B ® sinC ) / p_et-3SIDE_C );

R

P -
& & SIEL
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sqrC = pow( p_et->SIDE_C, 2.90);
P_Bt-CANGLE A = ¢
( p_et-3SIDE_B / ( 2.0 ¢ p_et-1SIDE_C })

*
( p_et->SIDEC / ¢ 2.0 & p_et->SIDE_B M)

C sqrA / ( 2,0 # p_et-)SIDE_B » p_et->SIDE_C )

¥

P_et-:ANGLE_A = cos_l_deg ( fabs ( p_et-:ANGLE_A ) );

p_et->ANGLE_B = ¢ . )
C p_et-3SIDEA /7 ( 2,0 # p_et->SIDE_C 1)
L
_C p_et=>SIDEC / ( 2.0 # p_et->SIDE_A »)
¢ 3qrB / ( 2.0 # p  <XSIDE_A ¢ p_ec-*SIDEC -
13 -
p_et-:ANGLE_B = cos I _deg ( fabs ( p_et->ANGLE_B ) );

*
<

./

s
’

S.
sho_trig( O, p_et );
*7

retura. p_#t--SIDE_C 1;

/00600‘00QOQQ.QiQQQ{'CQQ.00l0000000Ii0000‘0000"{..l..l.’."b.'.#'.”‘
s glo.cet . -l Nov. =7
*

# MPM GLOBAL variables, dafinitions % structures.
-

PETIIISSYYYTTISTYITISFITILSLTNY XY RTL IS FXL LY LYY T TY XYY YV T IE TP PP

-’
tygedet struce
/7« MAJOR MODE FLAGS </
enur mode_of_ocperation cp_mode; /% ... ses g3.22f ... -
anum mode_of_debug cedug_mode; /% ... S8@ GE.C@Y ... ¢

/+ REPORTING MODE FLAGS »/

enum mode_cof_repcorting
enum mdde_of_reporting
enum mode_of_reporting

rep_mode; /¢ » QUIET, TIISE, VESE(SE -

rep_unit; /¢ Unat of neasure. </
rep_default;

/¢ STEPPER MOTOR MODE FLAGS »/

enum mode_backlash back_mode; /# = NONE, SINGLE, OVERLAPAED -
anum mode_motion aotion_acde; /+ = SINGLE, QVEALAPPED o/

/+ STEPPER MOTOR MODE SAVE LCCATIONS e/

enum ncde_backlash
snum acde_mction

bach_save; .
action_save;
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/% OPERATOR ATTENTICN FLAG / .
int * panic_button; /% FLAG - vided attention signal »/
/# OPERATOR MALFUNCTION FLAGS #/ :
int not_autoj /» User failed to select auto mode. #/

/# USER DEFINED OFFSETS «/
int xnftf, yoff, eaff;‘ /v Offsets in mutor steps e/

/#» MOTOR LIMIT FLAG #/
int motor_limit;

/% MESSAGE BUFFERS ! POINTERS ¢/

/% csccccccccccmncalsccacenas 3/
char ness(BO], #p_mess; /+ General Purpcse, #/
char error_mess(B80], #p_snass; /¢ ERROR. »/

3 global_parameters;

global_parameters global_parms, #p_glo; .

/» .it{!iill{{i.’!!i&i‘oib‘iQQOQ{O..QQ?.QQQ
seussesses MODE ESCAPE MACROS seevscesse
[ ‘.0’0.000.000'000000.000Q.'QO'Q' *ee @/
#cetine FORCE_ [T_TEST { \
. test_attenticon?); \
ifC p_glo-sop_mode > EXIT_MODE ) { break;
[} A .
#define PROG_EXIT_TEST .
test_attention(); p
L0 p_glo=-iop_mige >= MODE_EXIT ) { bredx

.-

scafine PRINT_FAIL_TEST ¢ \
Tast_atiantiontl; N
it0 p_glo-mp_msce =v FAIL_PRINT ' [ =rzak;
:

/% B0R46 4890484 ¢044R344 800V 00R2LBEVCTRP2090% -/

Je LA LS L XL X AL 2RI LTI R 2L 222 R T YT T A A aryrasay s/
/00000000'00l‘#oo.”t."'.'.”’.".QQQOQOOQOQQOQOOOO.QOQOOQ‘QOOOQO’QOC
¢ geecef I e,
*>
¢ MPM GLOBAL variables, definiticns % structures.

*

0000'OQQQQ.O'QQQQ..O.....Q"C.00000QQ.OQQQQQOQQ.Q...QQGQOOOOQQOQOOQ‘0/

s3e:na QOFF ]

scefine ON ‘ i
typedef! unsigned char u_char;
typedet unsicned :nt u_int;
2oz ne  TAMIFA_L L

scef.ne  CAMEZA_D 2

s3@fime SALIT_CFF(C

scgf.ne SPUIT_ON oot

sgetine IMAGEZ_PCSITIVE TRUE
scetine [MAGE_NESATIVE FALSE
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CCC SOFTWARE REVISION
o/
float ccc_rev_num s 2,3%999;
float cog_rev_num = {,1;
/

HARDWARE OFTICNS.

«/ .
int option_indexer_ready = TRUE; /# Indexer Ready board & cabies «/
/® .
MISC. : .
®/
int xyt_ready = FALSE; /# X, Y, Theta incexer ready flag. #/
int panic_button; /% FLAG - video attention signal #/
int PANIC; /# Panic flag - used for subroutine repeat mcie ¢
int limit_recovery; /% Limit svitch recovery flag. #/
int align_ok_state; /¢ State of the pin S signal - 100 as pulse ¢/
FILE #1p_comm3 = 0; /% Coma channel 2 for MPM ASP-24, &/

struct sgttyd rs222_2; /+ Terminal control struct for comm channael 2 «.

struct sgttyb *p_rs232_3 = 0; /* <> Terainal control struct for conm 3+
/
enum tro_polarity
4
RISING_EDGE = |, .
FALLING_EDGE = 9,
gtifz_buffer ¢ n_l_fifo = 03 /v = W1 put fif: e/
zéLdx_butter o, _.n I fifo = 03 /e - W2
céifa_bufter ep_an_3_fifo = O /I = W3 e/
cfids_butter op_in_d4_fifo 3 G 1e = 83 8/
cfafo_bufter ep_an_S_tifo = O; Je = 84S &/
ctifo_butter #p_in_5_fifo = O /e =1 WE #/
/e PARALLEL [NPUT FIFO DUMP UTILITIZIS &/
sdefine dumpl cfity _duap ¢ p_an_l_fifo );
nzetine dumps cfito_dump ¢ p_an_2_fifo )i
sJetine  Qumpd ctifo_dump ( p_in_3_fifo );
#cefine Sunpd cfifo_dump C p_in_<4_fi1to 13
sgetine dumpS cfido_aump ¢ p_n_S_tifs )
sgeftine dumpé cfito_cump ¢ z_an_£_f1fo ;
I

msrseswssecenaenceesn

TIMER DEFINITIONS

cmsesesscescsnnasanans

o/

ctm_simer bug_timer;
ctm_timner p_buz_%:ner ® Loug _timer;
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’e ’ -

[MAGE, BUFFER & WINDOW DEFINITIONS

*/
tcal_video_params evidcal_paras = &::al_éafault_aga;

;19-5“ff" *gp_image = O; /# General Purpcsa image buifae.
cip_buffer stemp_image = ©; /e Window within gp_image. ¢/

typedef struct
<

int x_percent; /% I to scale by #/

int y_percent;

int x_size; /# Qriginal size #/

int y_size;

double fx_percent; /¢ Float X to scale by #/

double fy_percent; .
double fx_sice; /¢ Flwat original size #/
double fy_size;

int x_new; /% Results #/
int y_nev;

L)

scale_paramaters;

s/
u_char def_gain = 73; /+ gainot? defaults #/
u_char = def_off = 7;
u_char gain s 7%; /¢ gainct? for came W | e/
y_char otf_ = 7;
u_char gain_2 2 735; /% gainoft for camera # 2 e/
u_char oft_2 =7;
-

/8 cocomeccccca== mecane #/

u_char new_nt?t = 4%;

u_char new_gain = 75;

u_char ot _3avel;

u_char gain_savel;

n_char new _oftl = 45;

u_zhar new_gainl = 75;

..... cocmcenenesasssncsana

ERROR SIGNAL DEFINITIOMS

MHOTE : Group # is aultiploed by 10,000 then error ® 13 adcad.
.o/
typedef enum

MENU_ERR_GRP = 10, ./« First non-Cigne~ sigral group. e
UTIL_ERR_GRP,



typedef
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GEO_Enn_GRP, i

I0_ERR_GRP,

SEAR_ERR_GRP,

TRAN_ERR_GRP,

?

user_signal_groups;

enua

MENU_ERR = CCT_SIG ( MENU_ERR_GRP, 0 ) ,
MENU_ERR_DIAGNOSTIC,
MENU_ERR_PRTIMEQUT,

UTIL_ERR = CCT_SIG ¢ UTIL_ERR_GRP, 0 ) ,
UTIL_ERR_GAINOFF,
UTIL_ERR_QPTION, ’

GEDO_ERR = CCT_SIG (' GED_ERR_GRP, 0 ) ,
GEO_ERR_BADARG,
GED_ERR_NOTFOUND, )
GEOD_ERR_FADMOTOR, /# no motion when evwxpected */
GED_ERR_EADPROBE,
GEQ_ERR_EACKLASH,
GEO_ERR_WRONGPROSE,

[O_ERR . CCT_SIG ¢ IO_ERR_GRP, 0 ) ,
I0_ERR_MTRTIMEOUT,
I0_ERR_ATTENTION, /» »» RECOVERABLE - NOT AN ERROR #+¢ </

SEAR_ERR = CCT_5IG < 3EAR_ERR_GRP, o) ,

" 'SEAR_ERR_BADARG,

SEAR_ERR_BADMODEL,
SEAR_ERR_DADSCORE,
SEAR_ERR_BADCONTRAST,
SEAR_ERR_NOTFOUND,
SEAR_ERR_NOOBJECT,

TRAN_ERR = CCT_SIG ( TRAN_ERR_GRP, 0 ) ,

.

TRAN_ERR_BADARG,
TRAN_ERR_BADMODEL ,
TRAN_ERR_INCONSISTENT,
TRAN_ERR_EADSCORE,
TRAN_E23_2ADCONTRAST,
TRAN_ERR_NOTFOUND,
TRAN_ERR_NODBJECT,

usar_signal;

MODE DEFINITIONS

»/

sNum mede_of_search

’
.

/e Muges for mcdel searzh s/
€ZA_SHOME,
3EA_CURRL,
SEa_CURRZ,

«
<
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enum aode_of_debug

/¢ Modes ‘ir debugging. s/
D5G_MORMAL,
CEG_NO_PRINTE®,
DEG_SCREEN,
DEG_CCRRELATE,
¥
snum mode_of_debug debug_mode; /¢ Glubal debug mode flag ¢/

enum mode_of_reporting
/% Modes far reporting diagnostic messages %> ire FD, -
MODE_QUIET,
~“CDE_TERSE,
MCDE_VEREOSE,

~0DE_ INCHES,
MODE_MILS,
“ODE_CENTIMETERS,
MODE_MICRONS,

.
‘y

enum  mode_of_reporting rep_mode; /* Global reporting mode flag ¢/

enum mode _of_reporting rep_dsfault; /e DEFAULT regerting mode ¢/

anum  mode_of_reporting rep_unit; fe Unit of measure for reporting, =/
enue mcde_o>f_speration ’

MODE_MAIN_MENU,
MQDE_GEOHM,

/% Subroutine modes. ¢/
MOCE_TESCH,
MODE_EDIT,
MOCE_PRINT,
MODE_MAINTAIN,
MODE_CLEAN,
MODE_MELP,

. /% Subroutine rapeat nocaz. ¢/

MODE_REPEAT,

/+ Subroutine exit mooes., ¢/
EXIT_MODE,
EXIT_TEACH,
EXIT_EDIT,
EXIT_PRINT,

/¢ Program exit modes. ¢/
MODE_EXIT,
MODE_SAVE,
‘9

&#num  mode_otf_cperation op_aode, cp_moae_save; /¢ Global made flag =/

/e ER 22 22222 L2 21T YYYYY ¥ Yy e/
/% SO BERIVGI04RS IR E DRI GOJENC R4 0042009 & e/
sdefine FORCE_EXIT_TEST ¢ |
test_attention(); .
1fC op_mode s EXIT_MODE 1 ¢ bresk;  *
.
e’

#32frne PRCG_EXIT_TEST ¢
test_attentiont 1
10 op_mode s MODE_EXIT » ! Sraab;

-
4

/% S083000000834000400¢00084040000443838388 &/
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/% The following are usad in the format : »/

/s */

/¢ void subr() s/

/# ( 'Y

/% FORCE_RESTORE ./

/% vhile ( TRUE »/

/e { ¢/

I' S0 s T BETEVRIERPREES ./

/. sesBascrre s ./

/e FORCE_REPEAT ./

/e Cesessecsnsns ./

/w esdessesssnea e/

/» esussssrarnes */

/e FORCE_REPEAT */

/» ? ./

/e 3 */

/e FHPRERRBRRFLBRBEG0 0G4 ERFAERRRBEINGRGOEEO */

Woefine FORCE_RESTORE {
’ if( op_mode == MODE_REPEAT ) \

{
op_mcde 3 cp_mode_save;
break;

if( op_mode == MCDE_AEPEAT ) \
{

e oo

#define FORCE_, “EAT

op_mode_save = op_mode;
break;
)

Al
’

/78 BR800 RRRRIRRRNRILB4L44304004300800 B/
FARRZYTIY 2RI LTSI TR R TDVY Y PLY ¥ PP P r T ey

2num myde_motion
MODE_STATIC s Ox},
MODE_CALIZRATE ® Ox2,
MODE _X ® Oxd,
MODE_Y = M8,
MODE_THETA 3 0x10,
b

enum acce_aotion mition_mode; /® Global aotor mstion tlag #/

re
MENU DEFINITIONS

./

tycedef struct

I3
[N

int ELH
int OH
- char taxs(801;

bl
o

menu_text;
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typedef struct

{
cgr_scraen
cip_buffer
cip_buffer
int

int

int

int

int

int

int

int

char
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escreen; /& <> cgr_screen, #/
*image; /v =) cip_buffer, #/
*ap_image; /e - <> cip buffer. #/
x1, vl; /7 X % Y size o/

x_offset; /e Offset of menu within screen. ¢/
y_offset; '

cursarx; /¢ Default cursor location, #/
Surscry;

box_colorg

border_calor;

flags;

text(32]; /e Title taxt #/

menu_text slinel, *linel, ¢line3, ¢lined, e¢lineS;

Y.
4

meny_paraneters;

typedet struct
N G

int x0;

int y0;

ind bax_salor;

int berder_color;

int flags;

char textl(22];

meny_selection;

MATHEMATICS DEFINITIONS

2sudle RADIAN = S§7,.23877381231;

#2pfuin2

‘e

*/

ROUNDUP 0.3

RIGHT TRIANGLE STRUCTURE

e s s ® & @& ® ¢ =
-

tycece! struct

L4

double SIDE_A;
double SIDE_B;

/e 3 = short side &/
/¢ B - long si1de o/
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doubls HYPQTENUSE; /¢ ¢ - hypotenuse */

double A_ACUTE; /# x - the acute angle =/
double A_OBTUSE; /# B - the obtuse angle #/
double A_RIGHT; /% R - the right angle e/
) t_angle;

t_angle rt_0, re_t, rt 2, rt_Z;

t_angle #p_rt = O;
t_angle +#p_rtQ = Q, #p_rtl = O, «p_rt2 = 0, #p_rt3 = 0;

/= .
EQUILATERAL & OBLIQUE TRIANGLE STRUCTURE
. c SinA b sSinA
- . . - A & comcme 8 ecomca
- .. sinC s1n2
- C L
. . 4 sine ¢ 3108
. . b 8 owecccm= f? oewcawne
b . | $1nA 3inC
. . a sinC ¢ 3nt
. . (- D 2 oeeccaae
. . sinA inC
A c .
¢
./

typedef struct
{
deuble SIDE
gouble SIDE
double SIDE

i /* a - odd side ¢/
a-H /% b - equal side o/
_C; /¢ ¢ - equal sice ¢/
double ANGLE_A; /¢ A ~ oad angle ¢/

gouble ANGLE_B; /¢ B - equal angle #/ .
asuble ANGLE _C; /¢ C - equal angle &/

LY

P oet_angle;

et_angle et 0, et_1, et_2;
et_angle sp_etd = O, ¢p_etl = O, ep_etl = O;

FE

------- ceesessasscccssnsnascsscanw

3E0.Y - MATHEMATICS DEFINITIONS -

shert moce_scale; /% M:de of *scale correction #/

typedef struct
<

double X, Y3

]
4

factor; /¢ X,Y FACTORS or COEFICIENTS o/

typedef struct
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4
double n, P
H
cross_tfactor; /¢ Matural,Prime FACTORS or COEFICIENTS e/

typedet struct
I d
double Xy ¥}
J

ceord; /% X, COORDINATES ¢ one set ) ¢/

typadef struct
- r
>
caord pt, bp;

b
»

poir._pair; S+ A PAIR OF X,Y CLURDINATES o/

typedet struct
I 4

[

phint_pair patural; /¢ 2 piiats in Ist ( N ) coord syst #/
print_pair prime; /% 2 points 1n 2nd ( P ) coord syst o
point_pair deskew; /% 2 pts theta % offset corrected \
from one cwdrdinate system €2 he orEr
-/
point_pair result; /¢ 2 pts scale offset % theta correctes:
from one coordinate system to the <trer
*/ '
factor dif_n; /+ Diffarences of ( N ) naturals #/
factor dif_p; /¢ Diffarences of ( P ) primes #/
factor scale; /¢ Scale tactors ( X,Y ) #/

double scale_d; 7+ Scala factor ( diagonal ) »/

cross_tactor theta; /+ Theta of points ( N,P ) &/
cross_factor radius; /¢ Radii of paints ( N,P ) #/
crogs_tactor slope; /% Slopes of line segments ( N,P ) ¢/

dounle theta_dif /¢ Angular ditf between N % P »/

pseudo parms; /® PSEUDO-INVERSE MATH PARAMETERS e/

typede! struct
’

. .

short p_count; /* % of point pairs added #/
int quad_num; /» Quadrant # #/

/¢ Coordinates of points & their primes +/
doudble  x1, xIJ;
double  yl, v¥Z;

double xpl, xpo;
double ypl, ypo;

e Toerds of 2 points corrected for theta +/
double deskew_1l, 2ash®d_l;
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double  deskew_yi, Zeskew_y2;

7 Difs of coords »/

double dif_x; ‘e x of
double dif_y; /ey »/
double dit_xp; /e X' &/
double dif_yp; /ey w/

Se Scale crefficients e/
double scale;
_double scale_x;
double scale_y;

/¢ Slopes of 2 lin  agments e/
doubie slope_p; /% x'y', x'y' &/
double slope_n; /¢ «xy, xy &/

/v Sloges of prime % natural points #/
dcouble theta_n; /e« xy #/
double theta_p; /% x'y’ #/

' double theta_sniy; Ao pogition of prime 1Y theta arror inly -
/
double radius_n; /% xy #/
double radius_p; /+ x'y! #/
doudble theta; /+ Angle between the 2 line segments #/
double hypot; .
/# Coordinates before & aftar fwd or rev #/
double ald_x; /% x 8/
double old_y; /vy o/
double new_x; /* x o/
double nev_vy; /v y #/
/¢ X % Y offsats exclusive of angla ¢/
double offs_x;
double ntfs_y3
/# Scals corrected offsets #/
double cotfs_x;
double cotts_y;
} psc_gesm;
Fsc_gewm psauce; . /% General purpose gecmetry ssructure ¢/
psc_geon “p_pseuco ® 03
psc_geom asp_geon; /+ Gecmetry for theta centerk probes &/
psc_geona *p_asp_gesa 3 0;
/%

P L X T P P T 1

GRAPHICS DEFINITIONS

e mTammesrrrccaccmeeree e

'Y
enua color

{

NO_OP = -1, . /¢ no change */
PASS s CAQ_PASS,

BLACK = CAG_BLACK,

WHITE = CAG_WHITE,

BLINK = CAG_BLINK,

Ve
.

/e .

e L e e T L PR L Y
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TRACKBALL DECLARATIONS

emsToencccconenseccnasee e

s/

shord pdx; . /e Trackball current X value #/
short pdy; I Teackball current Y value ¢/
short tpdp_x = 0O; ‘e - Trachball current X »/

short *pdp_y = 0O; ¢+ = Traciball current Y »/

shart pd_key; . Tracitall current Ley e/

short *p_pd ey = 0; /¢ > Trackball current keg'o;

/e

ERROR DEFINITIONS

8/

char error_mess(80]; /# ERROR message bufier. s/
/00ll..DQQ}QQQOOQQQQQQ}QGQ‘.O0QQ‘QQQQOQO600!04060}{0006DQQQQQOQQOQ600Q
€ 19, v vEodam. 3%
*

s MPM utility functions.

>

REBEFGBPRL R G RBBBAFVRERIRGE4LGFZE LRV R VAR BB PRBIRDEVE 8844830004008/

FRXIITITII IR 222222 XL 222 24 L 4
# comm_init

. -

* Init comm channels.

Y TYTYYYRTI IS T YYIY Y 22 ¥

vold comm_init ()
Ld
L]

/e

./
2f ¢ cif_to_tfile 1}
fclose ( cif_tb_file g

cif_tb_tile = cif_open_tb ¢ “/dev/sarl™ »;

I :

csansescceaaas

comm 3 IMIT

&/
1f ¢ fp_comm3 )

. 3

fclose ( fp_comm3 )
-
,
fp_comad = fopen ( "/dev/iser3","W" );

p_rsi32_2 = %rsi32.3;

p_rsssi_2 -> sg_flags 1= RAW ; /+ Serial [/0 mcce flags ¢/
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p_rs232_ 3 -> sg_ispeed

p_rs222_3 -) sg_ospeed

p_rs232_3 - sg_erase
p_rs232_3 -> sg_kill

B1200 ;
81200 ;
0177 ; /¢ Delete #/

cio_stty ( fp_comm3, p_rs232_3 );

te &/

setbuf ( fp_comm3, NULL );

/e

for ( i = 2000003 4 > 03 i-=-) {; 3

&/ .
> . :

/524200880452 08 28400000
# init_indexer

ni% /% CTRL-U #/

/% Set unbuffered inpu} ./

L
] “ 1Init stepper motor indexer.
'00000!60‘6000000#000000'/
vold 1nit_inds Lt motor )
axis_parms *motor; /¢ <> Stepper motor parms, #/

L]

char motor_mess{30];

/e sesee | 2 D2 FI VI TE C7 / ssees o/

sprintf( motor_mess, visisDXsFIsVisTIsCIls/",

mator=-rmator, A% - mode, /% 1,
motor->distance, /e D, 3, ¢/
motor-tstart_stop, /+ F, 4, #/
motor->velocity, ‘e Y, 5, 8
aaear-dramp, /7 T, 8,
mozar-scycles /e C, 7, %/
L
printt( "\nXs\n", motor_mesz );
fouts( motor_mess, fp_commd );

.
’

/800822 RBPICTIRGILRSGEES

* motor_inlt

-

- nit 1 stapper actor.
»

THSCEGINORIERIDISBINEOEN/

void motor_init( motor )

axis_parms smotor; /+ <> Stepper motor parms. »/

(4]

voig  imit_indexer(), rev_direction();
void slew_limit(s, step_limat(), find_limit();

init_indexer ( motor ;
/¢ Find tirst limit, e/
slew_lamit ( motor );
rev_darection ( moter );
step_limit ¢ motor );
fing_limit { motor ); /e Find other limit. e/

L)
Pl

9088380088008 000883008080
¢ step_1m1t

[/

/¢ Reversa motor direction. #/
/¢ Single-step until limit switch cpens, +/

/% Set comm 32 terminal control sta

./

/¢ [nitialize stepper actor indever. e

/e Go to limit switch at high speed. ¢
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-
* Init stepper motors.
»
« NOTE :
. X Pe? &> left *e) => right default = '+’
»
. Y *<! => forvard '+' &> back default = *+f
*
- Theta rer => CCW '+? => CWdefault = 7!
»

SEEPERRERRBERARGAREERREERS/
void step_init( )

<
void menu_%tiny(), diag_haltt), saft_celayd;
T_woid init_indexerd(), motor_imatO;
void stepper (), rev_direction(); T
void | slew_limit(2, step_limi!? fing_limitin;
int i
char mess(80];
int x_step_count, vy _step_count, t_step_count;

u_nmess ( PASS,
"IMITIALIZING ALIGNMENT SYSTEM");

printt (¥ =-<--- R L L LT R e LT T TP SRR P
limit_recovery =3 OFF;

/¢ = X AXIS --ccccceccccvecnccncocccen &/
strepy( p_x_axis-;direction, "-" 1;

/*
mxtor_init ¢ p_x_axis ); | limit_recovery == OFF; .

»/

init_indexer U p_x_axis s} /¢ Initialize stepper moter indexer. =

sprintf ( mess, “/S/Isl/", p_x_axis-'motor );
?puts ( mess, fp_comm3 1;

sty _delay ()

p_x_axis->limit = {;

7% = ¥ AXIS eeecccccmccccccacccnccaaa 3/

stropyt p_y_axis->direction, “e" )

/e
motor_inmat ( p_y_axis ); limit_recovery =s (FF;

*/ '
init_indexer ¢ p_y_axis 3 /% Initialice stepper mcSor ircecer. ¢!

sprant! ( mess, "/S/2sl/*, p_y_dxiz-lator );
fouts ( mess, fp_comm3 ;

s2ft_delay();

Py axis=->lieit = O;

/¢ - THETA cceccccrmccccccccccncenccnc 8/
strepy( p_t_axis->direction, “-" );

/»
motor_init ( p_t_axis ); limit_recovery ss QOFF;

*/

init_indexer C p_t_axis ); /+ Initialize stepper motor indexer. ¢/

sprant! ( mess, “"/S/Isl/%, p_t_axis-:motor );
fputs ( mess, fp_comald );

saft_delay();

p_t_axis-»linit = O;

f® evccccscecrcscscnssncsccssssccrocnna -/
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print? ¢ * X step count = Id\n“, p_x_axis->step_delta );
printf ( © Y stap count = Xd\n", p_y_dxis->step_delta );
printf ¢ * T step count = Id\n", p_t_axis->step_delta );

7»

stepper ( p_x_axis, -(p_x_axis-‘homey, 100000 );

stepper ( p_y_axis, (p_y_axis->home), 100000 );

s;lppcr Cp_t_axis, -(p_t_axis-:heme’, 100000 );

»

printf ¢ """'""""'f"""""""""""---.-'--‘--'-----:--.--.-.‘nﬂ‘.
ol — plad

diag_halte);

*/ /% DIAGNOSTIC HALT #/

.

L

FAZZIIZ I IR A2 22 D2 222

¢ comp_backlash

L J

| Compensate for backlash in stepper mctors.
BE4HIVBBIRIFRERARNIBRENER/

woid comp_backlash( moter )

axis_parms smotor; /# <-> Stapper mator parms. e/

(4]

viid cav_direction(), mcver();

int i;
double back_mils;
char motor_mess(B80], save_distance(l8}l;

it ( motor s p_x_axis ) { back_mils = edit_backlash.mil.x;
else if ¢ motor s= p_y_axis ) { back_mils = edit_backlash.mil.y;

¥
else if ( motor s= p_&_axis ) back_mils = edit_backlash.mil.t;

e oo e

if ¢ back_amils '= 0.0
{ i s (C bdack_mils / notor->mps ) + 0.5 );
ei3e i3
strcpy ¢ save_distanca, motor->distance ); /¢ Save distance &/
rev_gdirecticnt motor ); /¢ Save direction </

1 = apsC § );

sprintt ¢ motor_mess, “I2", i );

g 2

print? ( “\n BACKLASH steps = I3 mils = If dir = Is\n®, motor_mess, Sack_=:.3.
motar=>direction )}

LY}

strepy ( motor-ldistance, actor_ness ;

acver ( aotor );

strcpy ( motor->distance, save_distance ); /¢ Restore distance ¢/
rev_direction( aotor ); /% Restore directicn s/

~
*

/200802000800 84808480000
* calc_delay

L J
* Calculate comm and mctzr 22lay for Sigma incexer.
. RETURN : Delay in seconds.

OSSR RRBLRSRDRIOPBOR00/
int calc_delay( string, aist ?
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char string(l, dist(]);
{

int atoi(d;

int i;

double comm_delay, motor_cela,, txtal_celay;
comm_delay = ¢ strien( straing ' ¢ 0,008 ); 7% 2600 7 1200 = 8 e/
mator_delay = C atoi dist » & 0,100 J; /% wss TEMP FOR TEST #ee «:

total_delay = | .omm_delay « motor_delay );

return ( total_delay );

‘.
&

FEXIIYZI 2T I 22 2 2 LY ]

‘e dalay_calculate.

L 2

*, Delay calculated from speed ¢ distance + ccom celay.

. Delay for motor move while testing for mator liamit.

* It limit is raached, 3tcp immediately % reset “indexing” mode.
*

- PETURNS : FALSE if limit detscted.

*

LS I T LR T LYY LY 2 ¥
int delay_calculate! motor

axis_parms *motor;
int i;
d¢auble delay;

delay = calc_delay ( motor- mess, motor-'distance );

mstor-:limit = TRUE;
while t({ motor--limit == TRUE ) %& ( delay < 0.0 )}

delay -= 0,0001;

i ® cio_read_in € 13

i 0 04 % Oxd 1 o33 O3 )
.
fputs ¢ motor- mess, Tp_comad );
motor--limit = FALSE;
break;

. )
b
raturn ( aotor->liait );

LY
« .

3208020 ERLLHRRRRRRRRED
& aotor_delay.

*
. Delay for motor move vhile testing for motor limit,
. It limit is reached, 3%2p immediately & reset “"indexing“ mcde.

SRRERRBEIRNB RIS SRR ARER SR/
vsid motor_delay( motor , delay

axis_parms emotor; /#* -. Irapper motor parms, #/
int delay; * Celay after move. &/

o

crar actor_mess(801];

int i, J;
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/¢ Setup motor halt nessage #/
sprintt ( motor_mess, “/S/Isl/", motor-lmotor );

for j.- delay; § > 9; j=-=-)

S ¢ ——— —_—

i cio_read_in ( i;
it « i % Ox4 ) s= 0Oxd )

[
»

fputs ( motor_mess, fp_ccaml g
break;

1
4

*

4
xyt_ready = FALSE;
b
’
/492203488580 54080RR 0004
¢ motor_wvait.

*
+ Wait for indexer ready signal.
. If lioat is reached, stop immediately % reset “indexing* mcce.

440040808832 5080085828/ .
vad motir wait( motor , delay )

axis_parms smotor; /+ -5 Stepper motor parms. #/

int delay; /¢ Delay after move. #/
" char motor _mess(801;
ins i, 33

/e Setup motor halt message ¢/
sprint? ( mdotor_mess, “/S/Xsl/", motor-‘motor );

while ¢ TRUE )

’

1f C (i & Oxd ) =3 Oxd )
fputs ( motor_mess, fp_coma3 );
break;
- af € C(cio_read_in() % Ox20) != 0 )

r
.

break;
L)
‘4

A ]

3

~
»

/808800803280 388488308400

¢ 3lew_lamat.

*®

» Move until the X, Y, & Thata limit switches are reachs?.
SREDSISFBRISSELHERDRSORE/

void slew_limit( motor )

axis_parms #motor; /¢ - Stagper motor parms. #/
void  mover();

char  amstor_mess(B803;

int 3

ator->limit 3 0
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i ® cio_read_in ¢ »;

»

. /% Setup motor halt message #/
sprzntf ( motor mess, "/S/Zs!/‘, motor-motyr );

aover ¢ motor i;

while ¢ motor->limit ‘= motor-directical0} )

/»
i = cio_read_in ( 1
it C (i % Oxd T Oxd )
I 4
Y
fputs ( motor_mess, fp_comml );
break;
*/
i=1; /7% dummy for interrupt =/

fputs ( motor_mess, fp_comm3 );

-

/4884448232002 RHBRRERPE

* step_limat.

<

. Used t5 loop on move one step at & time until limit switeh cpens.
[ZX I TTPYT TR LN Y S Y ¥R PNY Y

void step_liait( motor )

axi%_parms *motor; /# <> Stepper motor parms. #/

(2l

void  mover();
char motar_mess(30);
nt i;

/¢ Setup motor halt nessage #/
sprintf ( motor_mess, "/S/Isl/", motor->motor );

motar=-liait = 0

3
J-

i1 = cao_reac_in ( );
o/

strcpy ( motor->distance,”1” );
while ( motor->limit !s motor-,direction(Ql »
e
mover ( motor ); /¢ Absolute move using motor cata structure OMLY =
i = ¢io_read_in C 3;
it ¢ (i K Oxd ) != Oxd )
{
fputs ( motor_mess, fp_comn3 );
break;
}
L)
’
diag_halt(d;
-
’
FAZZIT XTI I 2R 22222222
+ find_lumat.
»
. Losp on acve. Usad o move cne step at a time unsil limid 18 reszcre:.
PEITZITTITTS TR R XY 2 Y e

wsi@ faihg_limitl mator
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axis_paras itor; /e -, Stepper motor parm v/

23

void mover();

char motor_mess{S0];

int 1;
adtor-:step_delta = 0;

sprint? ( motor-ldistance, “33%, motir- Nuge_step 1;

mator--step_delta +2 mdtor--huge_stes; /® InC 3t80 coiunt. e/
mover ¢ motor g /¢ abs move using motor data struct CMLY
I'.

saft_delayuy;

¢/

diag_halt();

strepy ¢ motor-sdistance,”l® 1;

/+ Setup motor halt message #/
sprint? ( motor_mess, "/S/Isl/", motor-_mdtor );

motor=-limit = 03
1 s cio_read_in ( )3

while ¢ motor=>limit 's moter->directionl0] )
mover ( actor ; /e Abs aove using motor data struct ONLY ¢/
motor ~>step_deltass; . /* Inc step count. #/
i = cio_reag_in ( ;
24 C C i % Oxd ) 33 Oxd )
{
fputs ( motor_mess, fp_comam3 )j
. break;
>
)
diag_halt();
3
/0800362283380 0088880800e
#* rev_direction
-
. Reverse motor direction.
L 4
SRR DELDRSEDRDLEBIIN/

void rev_direction( motor )

axis_parmss #motor; /¢ < Stapper motor paras. &/

it ( stremp( motor->direction, "+" ) =z Q)

I'd
L3

strepy( motor->direction, "=" );

N

3
else { -
strepy( amotor-.directicn, "+" );
p

L)
-

/9080800080444 802404 4D .

* AQver-
[ 4
. AESCLUT, M Ve stappoer motor,

L

- aoves using parameters in the motor cata structure.
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(2212212222233 121232112 1YY Y 4
void aover{ sotor )

axis _parms smotor; /¢ =~ Stepper mctor parms. ¢/

(&)

char motor_mess{S0);
int i, r}

dxtor -acve_ncde = motor- move_default;

/% Set motor motion flag e
mot1on_mide T motor-lmove_mode;

/% Set motor motizn flag e

/o snsae [] D2 3 G/ seene ¢/

sarintf( motor_mess, “X3D2sisG",
motor->motor, motor-sdistance, /¢ 1, D, 2, %
mator->direction /¢ 3 G/ */
Y
/e

r s cio_read_ind); .
r %= Ox20; :
printf(®:l Ix %, r J;

./
while! TRUE )
{
r = cis_read_int);
r %s Ox20;
if C.r '2 Q) ( break; 3
: .
/e
r & cio_read_in();
r %= 0x20;
printf(*:2 Ix ", r J;
./

1puts ( motor_mess, fp_comms );

/e
print? ¢ “Xs",motor_mess );
./
/e
r = cio_read_in();
r %= Ox20;
printf(":3 Ix ", r 1;
' ¥4
while( TRUE )
{
r % cio_reiac_int;
- rohe OO
1t t ¢ 2300y [ break;
/e

r = cio_read_inti;
LA U RO T
printfi":d Ix ", r
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it Cr '20 ) ( break;

107
./
/e
r ® cio_read_int);
v R Ox20;
printt(“:8% X v, -
| 4
whilet! TRUE »
r %t 0x29;
‘.
/®
r = ¢cio_read_int);
r %= Ox20;
printf(":€ Ix 2z *, r )
»/

if ( option_indexer_ready 's TRUE )

L]

motor_delay ( motor , motor-idelay ;

4
-

’ .
/0*.‘.'0..{30{QQOGQQ...QQ
» stepper

*

. 6 ¥ &

SEBBISHRPRTRASRBREEREERRS/

Move a stepper zotor,

void stepper( motor, distance , delay )

axis_parms #motor; /# => Stepper motor parms. »/

int distance; /% Distance to move in steps »/
/+ Delay after move. ®/

int delay;

N

double back_mils;
char motor_mess(80];
int i3

it ( distance '= 0 )
{

motor =’move_mode = -:t:r- acve_default;

(¥4

motion_mode = motir- nive_acce;

./

motor-.delay = delay;

1f( distance < © )

- Id
.

strcpy ¢ mator->directicn, "
A)

&
else 1¥( d.stance - 0
i d

.

strepy ¢ motor-idirection, "+t 1;

¢

of ¢omotar ®3 p_s_a4is !

T back_mils = edit_backlash.mil.

108

- moves using parameters in the motor data structure,
Sets direction according to the sign of the distance parameter.

/¢ Set actor motin flig

/8 Set actor motion flig

~
.
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else if ( motor =3 p y_axis )

{ back_mils = edit_backlash.ail./;
else if ( motor =3 p_t_axis )

{ back_mils = edit_backlash.mil.t;

.~

e

L = C(C back_mils / motor-imps ) + 0.5 );
i += abs ( distance :;

sprintf ( motor_mess, “Xd", i );

3trIpy U actar-idistance, motor_mess L

mator-“delay s O;
aover ¢ adtor );

/e
motor--delay = 10000;
comp_backlash( motor );
-/
LY

\
o,

/920822 RRRERREBRBDU4S

+ test_attention )

L J

* Test for video attenticon swilch pressed by cperator.
* Spawns & vided attention “errcr®,
FYTYYYYYRYY PR TLR Y Y2 T ¥

vold test_attention()

I

it ¢ panic_button ss TRUE )

<

panic_button = FALSE;

cct_throw( IO_ERR_ATTENTION J; /# NOT ERROR - VISION ATTENTICN SW
*/
/e

if ¢ panic_button == TRUE )
panic_button = FALSE;
clear_prompt(); -
strcpy ( error_mess, * Vision systaa attention signal.®);

if ( op_mode =a MODE_REPEAT ) ( PANIC = TRUE; ?

alse if ( cp_mocde s MCLCE_PRINT ) { op_mode = EXIT_PRINT; :

else if ( op_mode == MODE_TEACH ) { op_mode ® EXIT_TEACH; @

else { op_mcce ® EXIT_MIl3; .

b
P)

./

A
’

FATIIIZ LT L2 2 ol 2 Sdda il
* 1n_tn)_parallel

. -
« Interrupt action routines for INPUTS | - &,
-

'0000.40.000000.000.00000/

/e OK TO ALIGN SIGNAL #/
/esee
[ B )
scase/
void in_1_parallel()

.

Wnt 1, T 3
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i % cio_read_in ( ); /% Gat data frrom § parallel inpu® zertz r
ro=ctifs _put ( p_in_t_fito, i ); /¢ Sive data in the aszaciatad fifs o

1f { cp_mode '= MODE_PRINT )

4

~
:,
else
{
align_ok_stata = TRUE ; /% Set align 2 flag. +’
A\ =
: 4
/% VISION SYSTEM ATTENTION SIGNAL #/
Inane
2 e
enaen/
vold in_2_parallel O
char motor_mess{BO1; '
int i, r;
i = cio_read_in ( )3
e s cfifo_put ¢ p_in_2_fits, i )}
it ¢ op_mode == MODE_PRINT )
< :
/% Setup motor halt message #/
/»
sprintf ¢ motor_mess, "/S/701/11/21/% );
s/
/% IMMEDIATE HALT ALL MOTORS #/
Al
fputs ¢ motor_mess, fp_cimm3 );
s/
}
panic_button = ON; -
/% LIMIT SWITCHES (xred) =/
[eera
[ ZRcl
Y22 ¥,
wauid in_3_parallel )
int -~ &, r;
$ s gao_read s g
ros cfafo_put « p_in_3_fif:, 1 13
xS
1f( mction_mode !'s MODE_CALIBRATE
strcpy ( error_mess,
" ERROR - STEPPZP MCTOR LIMIT ERROR "y

else

I3y

limit_reczivery, = DN
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if( motion_mode == MODE_X )

“r K rn

it( motion_mode =s MCLE_Y )

o~ Iy

if¢ motion_mode ==* MODE_THETA

v oF I

/e

[

.

7¢ X ®“OTOR ENCODER SIGNAL </
/+aen
C e 4
Fenen/
void in_34_parallel ()

int L, r

i = cio_read_in ( );
r s ctifo_put ( p_in_4_fife, i );

if( motion_mode ss MODE_STATIC )

L

else

_axis.index = ON; /¢ Set x limit flag. ¢/

M o~

')

/# Y MOTOR ENCODER SIGNAL «/
/eana
*+ S5 @
ranen/
vyid in_S_parallel O

,

* -

int i, r;
1 = ¢ci1o_read_1u Y;
r = cfifo_put ( p_in_3_fifo, i 1

ift motion_mode ss MODE_STATIZ

.~ .

else

axis.index = ON; /¢ Se% y limit flag. ®/

wo L re

.s

;+ INDEXER READY 3IGMAL ¢/
/e PREVIOUSLY Theta MOTOR ENCODER SIGNAL s/
/ seee
» £ .
treee/
va.d 1n_E_parallel(:

_axis.limit s x_axis.direction(0];

_axis. limit = y_axis.direction{0];

Jaxis.limit = t_axis.direction{0];

114

/% Set x limit flag. e/
/¢ Zet vy limis flaz, o

/e Zet t limit flag, </
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{
int i, r3}

i = cio_read_in € 3;
r = ctfifo_put C p_in_6_fifo, 1 »;

i%¢ msticn_moda =s MODE_STATIC )

.o ey

else
' <
t_axis.index = ON; /¢ Set theta limit flag. e/
xyt_ready s TRUE;
.
’

/4S8R0 AR RRRBRBLESOREH
¢ dump_parallel
-
* Free parallel ports 4 fifo memory,
PreTrrryrsYYYYS T 122 2L ¥4
void dump_parallel()
it ¢ p_in_1_tife )
[4 B
ctg_releass ( 1 2; /% release the io line ¢/
cfifo_tree ¢ p_in_1_fif: 3; /s ‘ree the fito memory ¢/
p_in_i_fifo = O;
7
it ( p_in_2_fifo )
{

ctg_release ( 2 ); /* relesase the io line ¢/
ctito_free ( p_in_C_fifo 3; /& free the tifeo asamory &/
p_in_2_tfifo = O;

+
1t Cp_in_3_fifto )
{

ctg_release ( 2 ); : /% releass the io line ¢/
ctifo_free ( p_in_3_%1%: '; ’® ‘ree the fifo cemory #/
. p_in_3_tito = 0;
2t tpoin_3_fift~ )
ctg_release ¢ 4 13 /¢ release .oe 12 line ¢/

ctifo_free ( p_in_4_fif2 ); /» free the tito memory /
p_in_d4_fifo = O;

1f ( p_in_S_fifo )

ctg_release ( 3 ); /¢ release the 12 line ¢/
ctifo_free ( p_i1n_%_fifs 1; /& free the fifo aemory +/
p_in_S_fifo = O;

ctg_release ( € ! /* release the 10 line ¢/
ctafo_free ( p_in_5_%112 1; /¢ free the 113 memory o/
p_in_E_fifo = 0;

.

-
*

] eosens FYYTYII AT R 2 2212 4 £ 1)
* para_imt
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*
¢+ [nit parallel [/0 channels.
44402 BRI EDVREHVERORY/
void para_init()

r
»

void in_l_parallel]l O /# Input LINE | interrupt actizn routire #/
void in_2_parallel (3; 78 2 8/
void in_3_parallel (); /1 3 »/
vaid in_4_parallel (}; /% 3w/
void in_S_parallel (}; /1% S #/
£ &/

void in_E_parallel (3; Il
panic_button s FALSE;

/8 swescscsess eccecccccasces cccceccnucccnce &/

/+ SETUP PARALLEL [/0 LINES FOR TRIGGERING #/
/8% cecccesesscccccarccascasscsons secocnsccas ./
/e
INIT LINE # 1 - “ok" %o align signal.
./
it ¢ p_in_i_tifo )
L4 . ‘ .
ctg_release (1 ); '+ release the io line ¢/

ctifo_free ( p_in_!_¢.%: 1; /» free the fifo memory /
p_in_1_fife = 0;

¥ A
p_in_i_fifo = ctifo_make ( 1€, <, O }; /e Init input ¥ | fifo #/
ctg_initC -

i, /e line 8 ¢/

RISING_EDGE, /¢ polarity »/

200, /¢ bounce time @/

i, /e filter tine o/

1, /e frequency filter &/

R /+ phase filtar #/
" in_l_parallel /# <« INTERRUPT ACTION ROUTINE ¢/

U
Je

INIT LINE # 2 - vision attenticn signal.
./

if Cpoin 2 _fifo)
!
L3
ctg_release ( 2 ; /% release the 1o line o/
ctito_free C p_in_2_?%1%0 1; /& free the fif> memory </
p_in_2_fifo = O;

p_in_Z_titz s ctifo_make ¢ 1S, O, O )3 /e [nit input 8 2 fifn e

ceg_anite

2, /¢ line ® o/
RISING_EZGEZ, /e palarity #/

1, ‘e Hounce time e/

1, /e filter time o/

1, /+ freguency filter e/
1, /* phase filter &/

in_Z_parailel /e = INTERRUPT ACTION FQUTINE e/



Re. 34,615

119 120
/e
INIT LINE # 3 - or'ed X+/~ Y+/= % theta+/- liait switchas.
./ ) .
if € p_in_3_tifo)
< :
cto_release ( 3 ); /% release the ioc line ¢/

cfito_fres ( p_in_3_fifo 3; /» free tne fito nemory ¢/
p.in_3_tifo = ;
- a

4

p.in 3_fifo s ctifo_make ¢ 15, 0, 0 ); /¢ Init input # 2 ¢

it &/
ctg_init¢
3, /% line # #/
RISING_EDGE, /% polarity &/
1000, /% bounce time %/
1, . /% tilter time #/
1, /4 frequency filter =/
1, /* phase filter »/
in_3_parallel /% =3 INTERRUPT ACTION RCUTINE #/
1
/»
INIT LINE # 4 - X index ( detent ).
./

it (o p_in_4_fifo D
{
cto_release ( 4 ) /% release the ic line #/
ctifo_free ( p_in_4_tifo> ); /% free the fifo memory #/
p_in_4_fifo = 0;

p_in_d_fifo = ctifo_make ( 15, 0, 0 ); /* Init input # 4 1125 </
grg_1mite
<, /¢ line # »/
RISING_EDGE, /% polarity »/
1, /¢ bounce time o/ .
i /% tilter time %/
Ly . /¢ frequency filter e/
t, /e phase filter »/
in_4 _parallel /& <> INTERRUPT ACTION SCUTINE </
1 .
Fe
INIT LINE ¢ S - Y index ¢ cetent ),
./
1f ¢ poin_Z_fifo )
cto_release ¢ ;g /¢ release the (o lire ¢/
ctito_free C p_in S _fifo ); /e free the fifo memory e/
p_in_S_fifo = O;
poin S _fifs = cfifo_make ¢ 1€, 0, O 13 /¢ 1nit input 8 S #4145 e
ctg_1nit”
S /e line & o/
RISING_EDGE, /e polarity e/

i, /e dounce time o/
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1, . /* filter time #/
1, . /¢ fraquency.tilter o/
1, /¢ phase filtar »/
in_S_parallal /e = INTERRUPT ACTION ROUTINE &/
¥;

/e

IMIT LINE # B - theta index ( Zetent ).

./

it ( p_in_6_tifo )
4
ctg_release ( € ); /¢ relesase the io line #/

¢tifo_free ( p_in_€_fifo ); /+ free the fifo aemory #/
p_in_6_fifo = 0;
b

4

p.in_E_fifo s cfifo_make ( 1§, O, O )3 /¢ Init input # € fifo #/
ctg_init( »

€, /v line # ¢/

RISING_EDGE, /+ polarity »/

| J#* dounce time #/

Lt se filtar time ®/

1, : /e fraquency filter »/

1, /% phase filter #/ - ‘

in_€_parallel /¢ " => INTERRUPT ACTION ROUTINE &/

]
Y
4

7808000284080 00 - SR ODDS4 ISP RDIRRNNELIRIVOROES00BBRV0000800¢044480 0 ¢

* ip.v 2 Jam, 22
*

» THREE AXIS ALIGNMENT SYSTEM

. Copyright (C) 1387

» MP!t CORPORATION

- 71 WEST STAEET,

- MEDFIELD MASS.

»

< MPM 1mage proucessing functions.
*

CRCCPBBIVREH G EAREIGRGRNPP222I4 4T RBIRVFCBG PGBV BOVEE0 0044840800000 0000e/

int board_x, board_y;
int box_1_x, bax_l_y, box_2_x, Box_I_v;
tcale_parametars stencil_scale = /% Scale calc structure /

8t, 81, 0, 0, 0.0, 0.0, 0.0, 0.0, O, 0,
5

scile_parameters +p_scale; /+ -- Scale calc structure o/

cip_buffer +ip_iaage;

FAZIZT 22222 2222222 2 2% 2 )
* ip_int .
-

- Inat image processlng.
-»
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PRRGHRLB SR PRBLELBERIDEOR]

void ip_init ¢ )
. M

L]

int X, Y3
double X, Y
/s
board_x = 130;
&/

board_x = 200;
p_scale = &stcn:il_séale;

X = p_scale->x_percent;
box_1_x s 200;

X s x3

X /= 100.0;

X = (1.0 /7 X);

X #3 100.0;
p_scale->x_percent = X;

p_scale->x_size = 1329;
cale_scale ( p_scale );
box_2_x = p_scale->x_ney;
p_scale=>x_percent = x;

Re. 34,615
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board_y = 150;

board_y = 200;

y * p_scale~>y_percent;
box_1_y = 200

Y=y .

Y /3 100.0;

Y s (1.0 /7 Y);

Y #= 100.0;
p_scale->y_percent = Y;

-

p_scale-’y_size = 139;

bax_2_y = p_scale-dy_new;
- p_scale-ry_percent s y;

/¢ PE. ..NENT GEMERAL PURPOSE IMAGE BUF’ »/

/%

cp_image = cip_create ( 258, IZ&, 32 ); -

\ 4

\
4

FAIII T2 222222 22 sd il llad

* calc_scile
»

. Calculate parameters for a scaled image.

-

YV PPV VY YYYYYY VY Y YR T Y V)
wiol? calc_scale '+ p_scale )

fcale_paramecters

N

souble f;

f = = scale-x_312@;
p_scale-.fx_size = 1;
t = p_scale-ry_sile;
p_scale-.fy_size » f;

f = p_scale=>x_percant;
p_scale-;ftx_percent = t;
t z p_scale--y_percant;
p_scale-:fy_percent = f;

p_scale->y_naw = ((p_scale--fx_sile & { p_scale-fx_percent /7 100,0 )) );

*p_scale;

f_3cale->y_new = ((p_scale-"ty _size * ( p_scale->ty_percent / 100.0 1) 3;

p.scale-~x_new = ((p_scale--?x_size ¢ ( p_scale->fx_percent / 100.0 J: ?
p_scale-.y_new 7 (i{p scale-:fy_size ¢ )

4,

/8800800000000 00000000¢
& soom_back

.

( p_scale->ty_percent / 100,00 1

. Create IOCMED (IN or QUT) image & copy it back to the criginal image.
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»

RESVRRZZIIRAER2 00000000/
cip_buffer #zoom_back( src, dst, x_percent, y_percant )

cip_buffer +srec, *dst; /74 Srec % Dst inagas ¢/

int x_percent, y_percent; /8 T to shrink/grow ¢/
L4

cip_buffer #200m_image();

double f;

it « x_pefcent 2= 0 ) { x_percent = 100;
if ( y_percent 22 0 ) { y_percant = L00;

.2 aa

printf ( "loom Percent X s Xd Y = ld.a“, x_percent, y_percent );

p_scale->x_percent = x_percent; p_scale->y_percent = y_percans;
p_scale->x_size = src-rwidtih; p_scale->y_size s grc- height;
calc_scale ( p_scale );

it ( ip_image != O )

L3 ————

cip_ d +te ( ip_image );

ip_ime_s = O3

7 .

ip_image = cip_window
(

gp_image, ip_image, 9,0,
¢ p_scale->x_new -~ 1 ), L p_scala->y_nev - 1)

)
zuom_image( src, dst, x_percent, y_percent );
Cag_cpu L ) /% Enable access to frame grabber. ¢/
[+
Cif_sat_window

(

0, 9,

S78, 447,

cif_fg_window

Y

./ *
crf_sat_window

(

-1, -1,

p_scale-,x_new, p_scile-iy_news,

cif_f3_window

Y

cip_zopy ( ip_image, dst ?;
cip_celete ( ip_image );
ip_inage s Q;

cagq_d:splay < 2;

/e
1¥ ¢ debug_moce == DBEG_NO_PRINTER

vait_tb3_bl ( );
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»/

return ( ip_image );

R

s

FAZZZZZY T T YT TTEY Y VPP

* Zoom_image

*

* Create a REDUCED =r “FLATED image.
L

(22222322 YY 22Ty Yy

cip_buffer #zoom_image ( src, =3, x_percent, y_percent )

cip_buffer *src, edst; /e s}: % Dst images ¢/

int s_percent, y_percent; /% X to shrink/Qrow o/

[
L

/e

temp_image = cip_sample ( src, 9, 2, 2, i, 1| 1;

temp_imgoe = cip_scale ( sre, 0, 75, 75, 1, 1 J;
temp_image = cip_scale { src, temp_image, 100, 100, 1, 1 3;
./

ip_image = cip_scale ( src, ip_imace, x_gpercant, ;_cercent, <, O 1

>y

return ( ip_image 1;
-
<

/R BB RRRERRBRRERERGBOGS
* airror_back
-

- Create a VERTICAL mirror image % copy it back to the original imagse.
»
LYT2 2T YTII TR YR YL Y Y Y

vold mirror_back( src, dst )

cip_buffer *srC, *dst; /# Srec % Dst images e/

(4]

void ccip_airrord);

ccip_mirrart src, dst 3

cagq_cpu  1; ‘¢ Enable accass to frame gradbder. .
cip_copy( ast, src J;

/e

ccip_hmirrort dst, src );

./

-
*

/Q..0.0QQOQQQQ..OQ.Q..’..
* ccap_mirror
*

. Create a VERTICAL mirror image.
L

L2222 222222 T2 Ay st Yy
void ccip_mirror( src, ast )

cip_tuffer sgrec, *dst; /# Src & Dst images #/

int h, i, J, ky, 23

cag_cpu ¢ V3 /+ Enable access to frame grabber. o/
torC b = (C gre-sheighty =1), i = 0; i C (0 gre-dheight) =1); h--
r
AN
for( j s (0 gsre- width) =12, k = ({ src-‘width) -1); J "l Je=y b

) Lee )
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<
z = src-rget ( sre, j, h);
dst-dput ( dst, 'k, i );
} .
b

cag_graphics ( ); /# Show the LIVE image and message #/
b3

FAZ 22T 2222 FTTIT R YT Y LY Y Y

# ccip_hmirror

*

* Create a HORIZONTAL mirror imaga.
. v
FERRBERERBREE BT EBR0420/

void ccip_hmirror( src, dst )

cip_bufter ssrc, =dst; /* Src % Dst images ¢/

int i, j, ¥k,

caq_cpu ( 1 /¢ Enable access ta frame grabter., ¢/
forc L 303 4 < 0 ¢ grcocheight) =L )3 Lee D
4
.
tord )3 ( C sre-rwidtht -1 3, k 2.0 § 3 Q) jee, Le=
e
s = src--get ( src, j, i)
ast-rput ¢ ¢st, k, i)

—-e s

.o

caq_graphics ¢ y; /e Show the LIVE image and message #/
b

L) -
FAIIIIXII T LYY 2 'QQ.}Q'.QQQ009090.0QQ00000.60..’0’006000000.0.00000'66
* men.det 1S De:, 22

*

& Global menu declarations.

»

BLPRRPBREB SRR BEBREB VPGB EREFRR LR ARG E R4 RPBPIPDERABN4 440942028/

int x_ottset, y_offset;/«+ General purpose screen offsar values, o
char mess{80]; ‘e Ceneral purpose mesvace Sufigr, o/
/»

B Y P L

MEMU DECLARATIONS

cemasssesccercnccenana

./
cip_buffer eip_menu = O} /e ~: Menu Image. ¢/
cip_buffer «ip_help 2 O; /¢  -; Help lnage. ¢/

cip_buffer e«ip_sel off = 0; /¢ - Menu selection off [mage. ¢/

cgr_screen #sp_cur_menu = §; /¢ =~ Jurrent Menu screen. ¢/

cgr_screen main_screen; /¢ Meny scresn structures ¢/
cpr_screen tiny _scraen;
cgr_screen tovr_screen;

cgr_screen help_screen;
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CQr_screen copyr_screen;
Sdefine NOT_INIT -t
#define MENU_PERMANENT D
Wdefine MENU_TEMPORARY 1
#cdefine X_CENTERED -1
#define Y_CENTERED -1
int cur_menu_sel; /% Current aeny selection. e/
aeny_selection *p_menu_sel; /% <> Current menu seleciion, #/
menu_parameters main_meny =
{
Ymain_screen, ‘e <> gereen #/
0, /e =2 zip &/
0, /e =3 =, cip 8/
. 185, 210,
0, 0, /¢ Offset of menu in sireen, #/
43, s /¢ Detault cursor #/
CAO_BLACK, Se Bux #/
CAQ_WHITE, /+ Bordar ®/
MENU_TEMPORARY,
~ * MAIN MENU ", /e Title @/
0, 0, 0, 0, 0, /v =3 Text «/
menu_parameters tiny_meny =
{
4tiny_screen, /¢ => scre=n ¥/
0, /% =) cip &/
0, /e > =: cip ¥/
$74, 24,
1, 420, /v Offset of menu in screan, ¢/
Q, 0, /* Default cursor &/
CAQ_BLACK, /e Box #/
CAQ_WHITE, /+ Border &/
MENU_PESMANENT,
«n' /. Titl. ./
G, D, O, 0, O, /e =:5 Text &/
P
asru_parameters tiny_cver =
Ltovre_screen, /¢ = gtreen &/
O, /e - ci1p ¢/
0, /e =r =rcip ¥/
€74, o4,
iy 420, /¢ Qffset <! nenu in screen, e/
Q, 9, /¢ Detault cursor o/
<, ;e Pox e/
&3, /# Borger ®/
MENU_PERMANENT,
“ is Titla o/
O, G, 0, D, 0O, Fe =5 Text o/
b
ngna_SF.s mh_1 s {10, 2T, " Use WT3ETUPA mcoe to teach a rew Scac.
Aany_sans an_2 = {1, €7, " Use V"EDIT." m:ca to alter the setug.”.

.

.
.0
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?‘"“-t"t mh_3 = { 10, 73, " Use \"PRINT\" mode to print automatica'l,.’, :
?tnu_toxt ah_ 4 s { 10, 101, * Use \"SAVE\" mode to save setup and &-.:.°,
L
menu_text ah S = { 10, 22, " Use \"EXIT\" ascde to exit the progras.’', ;
nenu_parameters main_help =

{

Yhelp_screen, /¢ =~ zcreen ¥/

0, fe - cip ¥/

0, fe =l =i gip #/

400, 320,

X_CENTERED, /¢ Offset of menu in screen. +/

Y_CENTERED,

45, S, v catault cursor #/

CAQ_BLACK, /¢ Bax #/

CAG_BLINK, e Parder #/

MENU_TEMPORARY, .

* MAIN MELP *, re Title «/

umh_1, mh_2, &mh_3, %ah_<4, %aoh S, /% <> Taxt #/

5
nenu_te&t 1= {020, 23S, " linel ", 3;
meny_text th 2 s £ 20, - %7, " line 2 %, );
menu_taxt th T ~ ¢ 20, 79, " line 2 ", I
menu_taxt th_¢ (20, 101, " line & *, &3
nenu_text th S s { 20, 122, * line 5 ", I;
menu_parameters taach_help *

’

%help_screen, /% <> screan #/

Q, A S cip o/

0, Je ey = eip #/

200, =90,

X_CENTERED, /» Offsat of menu in screen, +/

Y_CENTERED,

-1 -1 /e Default cursor #/

CAQ_BLACK, /% Box &/

CAQ_BLINK, /e Border #/

MENU_TEMPORARY,

* no TEACH help yet “, /% Title »/

%th_1, %th_2, %th_ 3, %th_4, %th_S, /¢ Text stryct pointers. <«

5
menu_text eh_1 = { 20, v, “ lirme 1l ™, i
menu_text eh_2 = { 20, <7, " line 2 ", U3 .
menu_text eh 3 = { 20, T3, " lina 2 %, ¥
meay_text eh_¢ = { 20, 01, * line 4 °, 33
menu_text eh_5 s { 20, 123, " line S5 *, i;
neny_paraneters edit_help

{

%help_screen, /¢ <, scresn */

0, Je =t ocip ¢/

0, ie =i =, c1p ¢/

%00, 2%,

X_CENTERED, /e Dftsat cf menu in scresn. &/

Y CENTERED,

S /& Detfault cursor o/
CAO _SLACK, /e Boax &/
CAG_ELINY :e Border o/

MENU_TEMPORARY,



“ no EDIT help yet ",
“eh_1, Yeh_2, Yeh_3, %eh_4, Leh_S,

¥

oeny_text
menu_text
menu_text
aenu_text
menu_text

ph_1
ph_2
ph_3
ph_%
ph_S

nanu_parameters print_help =

(

135

20.
20,
20'
20,
20’

Lo W o W o WPe N N

&help_screen,

9,
0,
300,

%0,

X_CENTERED,
Y_CENTERED,

<5,

S

. CAQ_BLACK,
CAQ_BLINK,

MENU_TEMPORARY ,
RINT help vet =,
&:ph-. » -’.1ph_-:, P;ph_

LI ¥

.3

aenu_text cr_1

-

menu_text cr_C
neny_text cr_3
menu_text cr_<

menu_text gr_S

" e u w N
LW AN LSS
-

-

-

-
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7 Title ¢/
/7% =>g Text #/

33, “linet ™, 3;
=T, " line 27, 4
TR, " line 3, 4
iy ™ line 3 7, 3
23, " line § 4, 3
i* =l screen »/

e el cip ¥/
A 21 X

F¢ Céigat of menu in screen. &/

/% Default cursor e/
/% Box ¢/
Fe Border «/

fe Title

, %ph_4, Yph_S, st =t Taxs e/

menu_parameters copy_right =

.

kcopyr_screen,

r)'
0,

-
=23,

130,

X_CENTERED,
Y_CENTERED,

85,

10,

CAG_BLACK,
CAQ_WHITE,

MENU_TEMPORARY,

* ASP-24 ",

Ser 1, %er 2, %er 2, Yer 4, %er S,
L] -

o}

menu_selection
aenu_selecticn
menu_selecticn
arny_selection
aeny_s€lecticn
many_selection

man_sel_1
men_sal_2
aen_sel_3
man_sal_4¢
aen_sel T
aen_sel _§&

PLN 2L I L W A ALY

3%, " THREE AXIS ALIGNMENT SYSTEM™, :;

<7, " ~ Copyright (C) 1387%, 3;

3, #MPM CORPORATION®, ::

10y, © 71 WEST STREET,", :;

123, " MEDFIELD MASS."”, :;

/® = gcreen ¢/

/% =% gip #/

/e < => gip #/

/+ Offset of menu in scresn. o/

/¢ Default cursor =

/% Bax »/

/% Borcer ¢/

/¢ Title &/

/% ->g Text »/

10, 30, 2,0, NOT_INIT, ™ 1. SETUP &SP-2d4 ", :;
19, €3, 2,0, NOT_INIT, = 2. ESIT PRINT ¥,
19, 90, 2,0, NOT_INIT, " 3. AUTO PRINT ", ::
10,129, 2,0, NOT_INIT, * 4. CLEAN STEMCIL", ;
10,129, 32,0, HMNOT_INIT, = . MAINTENANCE ",
19,180, 2,0, NOT_INIT, " €. EAIT *, I;
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I..O.’O.l..l.0’.09’.6.0.00.'0.0000.0'QQ.GQQ”Q{.{OO'Q..00!.00...0000.0
¢ agnu.v 21 Feo 22

THREE AXIS ALIGNMENT SYSTEM
Copyright (L) 1387 .-
MPM CORPORATION
71 WEST STREET,
. MEDFIELD MASS,

(21X 2222222 1Y L]
CCCorint.v

Rev = 2,9399979 for test only
G4 400 RBOERRIR RS

fy e 212 22221112 % 3
Cognex Rev = 1.1 - Intermediate Rev. with known bugs.
RS BRRIRSERIES

MPM upper level % menus.

COMMENT CONVENTIONS:

LR >4 s 'Implies’ or ‘sharafore’.
te)t = 'poinsar’.
> EE LU N ‘pointar o a pointer’.

LABEL CONVENTIONS:

tip_at = ‘image pointer ( cip_buffer pointer O,
Tsp_#' = screen pointer ( cor_scresn pointer °.
‘p_pd_#' s> “peinting device* pointer ( trackball

P N E R N R N W S O S B

FOPCrrEPFFrTT TSy sy s T2 22X R 22 2 2222 222220 2ot 2222222 o Y2 a2 i 2 ¥y

/»

UTILITY & MACROS

*/

FAIIT T I 2200 o 000 p gt n gl s s d

& apm
*
« MPM entry point.
*
PO e L T o TR S S Y
void apa()
{
int error_caught;
char rerror_name;

1f ( error_caught = cct_catch( 0 ) ) /= Catch any error &/

if ( error_caught == CIC_ERR_OUIT

ct_threw ¢ CIC_SRP_QUIT »;

.
.t oy

arras  came * :Ii_names @rror_caught 1
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spri. . ( sess,

"UNRECOVERABLE ERROR - s, Press | to Restar® System*”, lér%r_naml H

pd_tflush();
u_prompt ( PASS, mess );

dump_models(); /+ Free model meéary. ./
dump_menus ();. /+ Free meny memory, ¢
dump_parallel(); /% Fraa parallel 1/0 tifos etc. memary, «/

fresicif_tb_file->_base.;
cif_ty_tile-)_base = ;
cip_delate ( temp_image 3;
felose ( cift_tb_fils );
mpm ( };

else .
mpm_sub ( )3

L)
’

/4443000800042 200480008008
+ mpm_3ud
L3
+ MPM main funciion,
*
SRS EBRGRBIEIZAARAIRERS/
void mpm_sub¢)
.
void do_selection(), get_t532_data(y;
int i, Js
int error_caught;
print? ( "\nMEMORY STATUS AT INIT\n" );
chp_3tats ( );

/e
(cu_expand_stack ( 4 );
chp_check = 1; *
./ /¢ EXPAND BY 1€} TO AVOID SYSTEM CRASH e/
/e 120 TEMP !'!! SET HEAP CONSISTENCY CHECKING =/

op_mode = MODE_MAIN_MENU;
mat1on_mode s MODE_STATIC;

/¢ Set level of diagnostic reporting. ¢/
rep_default = MODE_TERS3E; /+ DEFAULTsMedium level diag reporting. </
rep_mcde = MODE_TERSE; /¢ CURRENT:Medium level diag reporting. #/
rep_unit = MODE_MILS; /* Report to PC in inches. ¢/

strcpyl(errcor_mess,"");

pdx * Q; pdy = O; pd_key s Q;
pdp_x ® Ypdx; pdp_y = %pdy; p_pd_key » %pd_key;

sa* caméra( CAMERA_l, SPLIT_ON, IMAGE_POSITIVE i;
flag_inis « Je lmat flags e/
PRCIVRIT, /+ Genaral purpos® .ait dungtien, e
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/e« PERMANENT GENERAL PURPOSE IMAGE BUFFER »/
if ( gp_image '= 0 ) { cip_delete ( gp_image ); gp_image » 0O;
it ( gp_image =» 0 ) { gp_image ® cip_create ( 240, 230, B );

[ I Y

if ( temp_iaage '= Q)
4

cip_delets ( tamp_.nage ); temp_image = O;
1% ( tamp_image == 0 )

temp_image s cip_window ( gp_image, temp_image, O, 1, 39, 197 1;

comm_init )3 /¢ Init comm channels 2 % 3, #/

menu_init ( ); /¢ [ait menus. #/

gecm_init ¢ ); /e Init geometry structs % pointars. ¢/
i»

test_pseudo ( J;

*/

para_ini¢ ( 1; /% Init parallel /0 channels. #/

2d_kay = 1;

7+ #» CHECK THE VARIOUS DIP SWITCHES #¢ &/

i = cio_read _dipsw(;

J = cio_read_dipsw_vp();

printf ("VBX_SW = Xx VP_SW = Ix'n", i, §j )}

get_dipQ); /+ Test Cognex back panel DIP switches. </

set_camera( CAHERA_I,.SPLIT_DN, IMAGE_POSITIVE) ¢

if ( debug_mode '= DBG_NO_PRINTER )
{

step_init ( )} /¢ Init stepper amotors. &/’
b
sear_init ( ); /% Init search structs & pointars. &/
ip_init ¢ ); /* Init image processing #/
/%
option_init ( );
./ /# Init hardware options #/

make_menu ( Ymain_menu ); :
menu_sain ( ); /e Display/Re-display eain essnu. ®/

cag_cpu ( 23 /*» Enable access to frase grabber. &/
cgr_display_image ( -

L]

ip_sel_on, /e gre o/
caq_image, /e dst */
p_aanu_sel->xr, /% x off #/
p_senu_sel- y), ‘& y off #/

1 ) /% mag ®/
);

main_menu.scresn=>cursorx = ¢ p_nenu_sel->x0 + 33 ?;
MALN_MGNL. SCTREN=OCUTSITY s ¢ p_nenu_sel=>y0 ¢ 1 );
cgr_printfimain_menu.screen, “Is°, g_nenu_sel - text)}
caq_graphics ~ ¢ /# Display the LIVE image ar enu. o/
cur_menu_sel + .; /¢ lnit current aenu salectic.. #/

pd_flush();

/e

while ( ! (pd_key as | &% cur_menu_sel == )
*/



Re. 34,615
143 144

while ( ! (pd_key sz | 4% Sur_menu_sa] =3 %) )
, . .

L

if ¢

else

¢ error_ctaught = c:~_ca§:hi I0_ERR_ATTENTION 1
i1 C error_caught = cct_cateh( SEAR_ERR_NOTFOUND 7

14
L)

menu_main ¢ J; /¢ Display/Re-gispliy main aenu.
cag_cpu € )j /% Enaole access to frame gracber. s/
cQr_display_image ¢

ip_sel_on, /® grc &/

caq_image, /% dst */

p_aenu_sal->x, /% x off #/
p_menu_sal->yQ, /& y oF¢ &/
1 /+ mag e/
LY
cag_graphics ¢ 13 /e Display the LIVE inage and menu. ¢/
cur_menu_sal = 1; /# [nit currant aenu selecticn., #/
if ( ctm_read( p_bug_timer ) 2800000 3 ’
. .
L
ctm_begin( p_bug_timer 1;
print? « " Resetting EUG TIMER\A® i,
bug_reinis.;
3 .
get_tb3_data ¢ ; ‘¢ Pesd I Sutton trackball e/
if ¢ ¢ pd_key 3= | " {! ( pd_key == 4 )}
4
do_selection ¢ ;  Fe Encer najor op mode. ¢/
maka_meny ( %naln_neny );

menu_main ( J; /# Re-display main menu. -
PROG_EXIT_TEST
next_selection ( caq_image, -1); /% offset e/

else if ( pd_key 33 >
s
next_selezticn ( caq_image, 0); /4 an o4

1
4

s
P

’
.

if ( ctm_read( p_bug_simer » ° ZENOOOG )

ctm_began: 5_

printf ¢ * 22

bug_reinit: '

.

3
get_tb3_data ( ); -« Szad 3 buticn trackSall e/
1f ( ( po_key 32 1 Y ! C pd_key =3 4 ) )

’

.

Sug_timer );
satting EUG TIMER\n" »;

do_selection ( ); /¢ Enter major op mode. ¢/
make_meny ( &main_meny );

meny_main ¢ 13 " Re-display main menu. e
PROG_EXIT_TEST
next_selection ( caq_image, -l}; /e sffset «/

Y
else .Y t pd_lkey =z 2 ) -

next_selection t caq_image, O)j 7% po ocde

“
’

i3 i

T8t -
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cct_end( SEAR_ERR_NOTFOUND );
cct_end( ID_ERR_ATTENTION »;
by

e,
.

dﬁmp,parallnl C); /» Free parallsl ports % fifo memory, e/
‘.

/9944804000 B0R2RREDRBRERD
¢ save_satup.

-

. System save to save the inspection environment to the
» Cognex 2000 floppy disk.

*

CHBAVER AL RRNESRREPREBBD00/
void save_setup()

i
L3

/# User message - rew disk . Test for/user-correct wrong disk. #/

/+ Test for/user-correct write protect 7 User message - snter setup name, s/

/¢ Clean aemory and save system. User message - Aemove % label Cognex disk. ¢/

/1% . »/

b
)

/480524 ER0RBGHRIERORERNAE
+ probe_teach.

-
PEYTYYTYYRYYIY Y YRR LT Y Y ¥y

wd1d probe_taach( p_prooe !

probe_parms 'p_proél; /¢ => probe struct, #/
cip_buffer szoom_back();
cip_butfer *tmp_cip;

clear_mess ( );
set_camera( p_probe->camera, SPLIT_COFF, IMAGE_POSITIVE );
vid_setup();

it ( !(p_probe->mdl) )
{
p_probe->gain s caq_mode-’gain;
p_probe->offset = caq _nide-,offset;
3 .
p_scale->x_size = board_x; p_scale->y_size * board_y;
calc_scale ( p_scale );

i1t ( '(p_probe~->mdl) )
< ‘
p_tp * Utri_mocel; /» set -> training parameters. &/
cif_sat_window ( -1, -1, board_x, board_y, cif_tfg_window );
new_gainotf( new_ofil, new_gain2 )}
p_probe- mdl = tr_mudelt p_prooe->mdl, TRUE );
- )
else i1 ( !(p_probe=ssadl) )

P_Pr.-e-$_gain = caq_mooe=-.Qain;
p_probe->s_offset = caq_nuce-loffset;
p_tp = %tri_moael; /e set -> training parameters. s/

cif_set_window( -1,-1, p_scile-'x_nev, p_scale-"y_nes, caf_f; v

new_gainotf( new_cffl, new_gainl »;
p_probe-.smdl * tr_m:deld p_priobe--samdl, TRUZ »;

1
-

ne

-
-

.
’
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cif_set_windov ( 0, O, 573, 447, cif_fg_window )
if ( (p_probe-:mdl) %% !(p_probe-;sadl) )
P

p_prob_l->sea_parms = my_norm_search;
¢3_search ( p_probe-:mdl, p_probe, SEA_EHOME );
Y

L
elsa if ( (p_probe->smdl) )
<
P_prob_l-isea_parms = tmy_ncra_search;
¢2_s#arch ( p_probe-ismdl, p_probe, SEA_SHOME );
. ’
4
FRZZ 22222 22T R AT BEY SYY LYY
* do_geometry.
-
*
S4B RTESRAVREBEINICRDRIBR/

w2id do_gecmetry( p_probel, p_probel )

probe_parms *p_probel, <p_probel; /e <> arobe strucs, o

-y

thar serror_name;

/¢ ----=-- TEACH ZCREZM MODELS FOR GEOMETRY CALCULATIONS e<ccesca o/
2,59 = Xtri_aodel; /% set -> training parameters. ¢/
prooe_teach( p_probel 2;

p_tp = 4trZ_mocel; /+ set -3 training parameters. #/
probe_teach( p_probe2 );

/8 ==c=wae GEOMETRY CALCULATIONS ~==ce-=- &/
if ¢ debug_moce '= DBEG_NO_PRINTER )
{
op_mode = MODE_GEOM;
if ¢
( error_caught = cct_cateh( I10_ERR_ATTENTION 1 !
{1 C error_caught = c2t_caten( SEAR_ERR_NOTFOUND )
{
sprintf ( error_ness,
“UNRECOVERABLE ERROR - Is, Press 1 for MAIN MENU.",error_rane:;
u_prompt ( FASS, errcr_mess );
cet_throw ( GEC_ERR_NOTFQUND );
H
else <
calc_geometry ¢ o /+ Calc mil/pinel % thata sie; »/
. cct_ena( SEAR_ERR_NOTFOUND ) ;
cct_andt I0_ERR_ATTENTION 13

p_sa : = MODE_TEACN;

VR

set_cameral CAMERA_1, SPLIT_ON, IMAGE_POSITIVE 1;

M
4

FAZXYTTITAIZTIZALITY L2 Y 22 20
* edit_1t.

*

2608485200604 605380043080/

wnLd edlt_i%tt

.
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aodel _edit ( );
clear_prompt ( 3;

3

/#8008 53 88000080200 RRRI2ES
¢ prant_it.

»
60000000#00{1’66{000.000’/
void prant_it¢

14

1Y

int error_caught;

it ( error_caught = cct_catech( I0_ERR_ATTENTION ) )
K
realign_it(); /# Move back to “home” location ¢ if models found o #/
cct_throw( IO_ERR_ATTENTION 3; /# NOT ERROR - VIZION ATTENTIOM 5W o/

else

r
.

if ( error_caught = cct_catch( SEAR_ERR_NOTFOUND ) )
4
LY
sprint? ( error_mess,
" ERROR = CAN'T FIND ALIGNMENT TARGET, Press ! to cansinue.”
- u_prompt ( PASS, erroc_ness ?;
sprintf ( error_mess,
" Print head up, remove board, then Press 1 for MAIN MENU." ;
u_prompt ( PASS, error_mess );
1
else
print_sub();
cct_end( SEAR_ERR_NQTFOUND );
) R .
cct_and( IO_ERR_ATTENTION »;

-
¢

7820832402 RERAREEREENRNLE

* teach_it.
»

SARVECFBEREDBDIRBEFERIERRN/
vold teach_it( )
’

int error_caught;
char serror_name;
af
. ( error_caught = cct_catch( GEO_ERR_NOTFOUND ! »
t1 | error_caught ® cct_catch( GEO_ERR_BADMOTCR » )
sprintf ( error_mess,
“UNRECOVERABLE ERRCR - I3, Press | fur MAIN MENU.", errcr_name :;
u_prompt ( PASS, errir _mess );
else <

teach_subfd;
cct_wnd( GEO_ERR_EBADMOTOR »;
cct_eno( GEO_ERR_MOTFOUND 1;

-
+

REXTL TSR I L I LRI L 2L 2200 1444

e teach_sub.
L 4
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ORISRV REVDORRBGOR0G/
v3id teach_sub( )
14

L 3

void get_tb3_datau;
int r;
int error_caught;

y_mess ( NO_OP,
“CO YOU REALLY WANT TO TEACH ® 1 to continue 2 to exis*
pd_flush();
while ( ! ( pd_key =2 1 ) 1}
{
get_tb3_data ( ); /% Read Cognex 2 button trackbal! s/
it ¢ pd_key =3 4 )
. (
3
else if ( pd_key ==} )
k¢
break;
. b
" else it C C pd_key = 2 ) )
{
op_mode = MODE_MAIN_MENU;
break
} B

}

set_camera( CAMERA_1, SPLIT_CN, IMAGE_POSITIVE );
clear_mess ( );
sprintf( mess, .
"OFFSETS: X = I1.4f Y = X1.4¢ Theta = X1.4f | to continue”,
edit_offset.ail.x, edit offset.mil.y, edit_offset.mil.t );
u_prompt ( PASS, mess );

‘ dump_models ( ); /4% Free mcdel memory. #/ .

u_prompt ( NO_OP,
“Feed board, align prodes, then press | to snhance images.");

vid_setupo();

manual _alignd 1 );

cag_cou L ;g /¢ Enable access to ‘rame gradber. o/
caq_constant ( CAQ_PASS ); /¢ Clear screen o/
caq_sraphics ¢ - /% Show the LIVE 11 1 and nexsaze ¢/

u_prompt ( NO_CP,
"To define alignment targets, Press 1.");

p_tp ® %trl_mcdel; /* set -> training parameters. */
probe_teach{ p_preob_l );

o_tp = Htrl_model; 7+ 38t - training paramezars. ¢/
probe_teach( p_prab_2 );

/]® cccccscscccvecsmvscacancaa e/
set_zamarac CAMERA_1, SPLIT_CN, IMAGE_POSITIVE »;
raE d
u_prempt ¢ PASS,
"Set lights % focus to view stencil. Fress | vhen zZonme.";
*/
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u_prompt ( PASS,
“Turn bcard lights off, Set stencil lights % %ocus, {1 to continue”:;
aanual_align (1 );

set_camera( CAMERA_1, SPLIT_OFF, IMAGE_PQSITIVE );
do_geometry( p_prob_!, p_prab_2 1;
vid_satupl);

grror_caught = -1 .
while ¢ error_caught '= 0 )
’
.

it ( error_caught = cct_cateh( IO_ERR_ATTENTION 1

4
L]

if ( arrsr_caught 's -1 )

*
L]
strcpy ( error_mess,
"  REPEATING stencil to board alignmens:, "

X3
u_prompt ( NO_OP, error_mess );
)
'
y
else {
user_align(l;
pd_flush(); ,
cct_end( I0_ERR_ATTENTION 1;
3}
b
’
/RABRBRARRRDRGRAECRERBETS
* do_selection. .
»
. Major operating mcdes - upper level,
L ]
SHRBRSBLBLERERIASRBSRERES/
void do_selection()
switch ( cur_menu_sel ?
case 1:
ap_mcde = MODE_TEACH;
tear_init ¢ /¢ Init search struzes & posc-tg-s,
Y .
if( pd_key ss |
<
teach_1t ( +* Learn & new alignmens zr::zss. -
@ ¢/ .
set_camerat CAMERA_I, SPLIT_OM, IMAGE_FOSITIVE
/e
sel_offset = 2;
-/ /¢ Skip cursir to Frint nice. o
break; :
case 23
cp_msde » MODE_ZLIT;
pAaT_1s e EDIT PQINT MODE o
set_cameral CAMZRA_1, SPLITV_ONM, IMAGE_®2S8ITIVE 1
cur_menu_sel = I /e Farce g5, e,
brear;
case I:
op_mcde = MODE_PRINT; 78 ALTI PRINT MIl:Z -
prant_o%t v i3

sa_camera: CAMERA_!, SPLIT_IM, IMAGE _SOCITIVE 1y



case 43

case 3

[ .
-

case
/»

&/

“a

Al
4
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cur_menu_sel = 3;° /¢ Force exit, »/
break;

op_mode = MODE_CLEAN;
it ¢ (p_prob_Ll-:mel) 4% <2 _prob_L-.smel)
%% (p_prob_l-imal) X% (p_prob_Z-.smdl) )
clean_it();

M

else {
u_prompt ( NO_QOP, .
“Setup regquirsd before clean,
b 3
4
cur_menu_sel = 4; /% Force exit. ¢/
break;

cp_mcde = MODE_MAINTAIN;
maintain_it ( );
cur_manu_sel = 5;

break;

dump_models ( );
op_mcde = MODE_EXIT;
cur_menu_sel = -3;

printf( "\n\a ?7? Menu selecticn % £ 77 \n\n" );
break;

156

1 to cintinue,”';

79000000880 030 003004800380 00R200 40000 RRIBEPERRRNGLBRDEGBRBS000800

12 Fed. 23

* print.v
*

P % % & 00

THREE AXIS ALIGNMENT SYSTEM
Copyright (C) 13@7
MPM CORPCRATION
71 WEST 3TREET,
MEDFIELD MASS.

SER 00 RE4RPRABRREGRRRDIVBIBRVP PRGNS IRV RVGRR VLRIV PRR PB4 D SRS 040¢/

c1p_buffer stemp_image = O} /% [mage work bufier, e/

nt

vixid Gt

rd
(s

xotf, yott, toft;
sdnual )

double manual;

tsfd = ¢ (( manual ) / p_t_axis-:mps ) « ROUNDUP );
steppar ( p_t_axis, ¢ (totf)), 30000 J;

L)
¢

veid aoxd

’
.

manual

double manual;

wotfd = ¢ 7t manual ) / p_~_axis-imps ) + ROUNDUP );
stepper ( p_x_axis, ( (xaffi1, 100000 1;

1
]

void gyt manual )
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double manual;

{

y>f? s ( (( manual ) / p_y_azis-'mps ) + ROUNDUP ):
stepper ( p_y_axis, ( (yoft)), 100000 );
s ..

FAIIZTIT T IT YT TY TR TRy

* bug_reinit

L

* Reinit parallel goris - Cognex INT bug.
FSREFRERBDILSRER RIS/

vold bug_reinit( )

’

.

cto_release ( 1 ) /® release the io line #/
etg_init(
1, /¢ line # #/
RISING_EDGE, /% polarity »/
209, /¢ bounce time &/
i, /¢ filter time #/
1, /% frequency filter #/
b /v phase filter #/
in_i_parallel /% => INTERRUPT ACTICN ROUTINE e/
); .
ctg_release ( 2 ); /# release the io line ¢/
ctg_inite
2 /¢ line & &/
.~ RISING_EDGE, /% palarity «/
i, /# bounce time ¢/
1, /¢ tilter time o/
1, /¢ frequency filtar =/
i, /% phase filter «/
in_C_parallel /¢ =% INTERRUPT ACTION ROUTIME e’/
LY
cts_release ( 2 ); /% release the io line ¢/
ceg_1nise .
3 /% line % «/
RISING_EDGE, /+ polarity s/
1000, /* Bounce time #/
t, /e frlter time #/
iy ‘s freguency ftilter e/
iy ‘e prase filter #/
in_Z_paralle! /% - INTERRUPT ACTICMN ROUTIME e/
'
S04 RRRRSELRRREC DRGNS
¢ grint_sud.
*
<  PRINT MODE.
. The ASP-J4 provides an "ok *2 align” signal to the visicon systes
. on PLC-32. Each time pun 32 is received the ASP-24 1s aligned by
- the vision system & the current brard and & PLC-0€ signal enadles
. the ASP-l14 to Eegin printing.
<+

YT YYTYT2RY 222 2 Y s
w18 prant_sub()
’

.

vaad print_lsubuy, align_it(), realign_i%t);
double ri_sclveir;
cio_buifer *p_hal?_image; re - rezuced ilizE ¢/

€2a_21_iE fucge, *p_fucge;
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. double  X_CEN, Y CENy /& iT'Vit{ CENTER FOR PSEUDO INVERSE !''": -

p_prob_1 ->good_search = FALSE;
p_prob_2->good_search s FALSE;

p_fudge = %fudge;
fudge.p.i = 0;
fudge.p.t = 03

it ¢ ( 'p_prob_1-dadl ) ! ( !p_prob_Z-imdl ) )
{

u_prempt ¢ PASS, "ERROR - NO SEARCH MODEL Press 1 to continue." 1;

b}
&

else if ( pd_key =ss 1)
r

L
caq_¢tpu € I} /% Enable access to frame graster.
»/
cag_constant ( CAQ_PASS }); /% Clear scresn »/
caq_graphics ( ); /% Show the LIVE image and message s/
u_mess ( PASS, “AWAITING PRINT CYCLE™);
align_ck_state = FALSE ;
~ while ¢ align_ok_stats 's TRUE )
test_attentisn(y;
/¢ RESETTING INTERRUPTS 1,2,3 ONCE PER HOUR ¢/
if ( ctm_readt p_bug_timer ) > 2600000 )
ctm_tegin( p_bug_timar );
riat? ( * Resetting BUG TIMES‘n“ 1;
bug_reinit(); '
i_mess ( PASS, "PRINT CYCLE IN PROGRESS™);
while (( op_mode == MQDE_FRINT )
test_atteantion’);
/e ...-.-...-o.-.:..-.o..-.-..---c...-.---- ./’
1t ¢ gabug_ecde s DEG_NQ_PRINTER )
4
oom_back ¢ IMAGE, caq_image, S0, %2 );
/# ecccccccccccscccncrcvnancncaa
v,
print_Csubt DEG_NORMAL '; /¢ search % calc #3r both prabes ¢/
/8 evecanes Cccccscencsnnsnssunan
*/

1t e
tp_prad_l--grod_search saTRUE)
2% 'p_praob_l-.qocd_search ssTRUE)

lagn_1ty; /¢ align in K, Y, % Thats

“o e
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align_ok_state = FALSE ;
y_mass ( PASS, “AWAITING PRINT CYCLE");

/¢ Wait tfor align-ck flag from parallel input | 1nterrupz, «’
while ¢ align_ok_state '= TRUE )

tast_attention(l;
7+ RESETTING INTERRUPTS 1,2,2 CNCE PZR MOUR ¢/

1t ¢ ctm_read( p_bug_timer ) > 2E00O000 1
e
ctn_begin( p_bug_timer 1;
printt ( " Resatting SUG TIMER\n" );
bug_reinit();
1

)

(9

/# cocesrsrcscsscaccsncccnncsccassscccnsnasasee &
/
realign_1ct1; /¢ Move to “home" location (if acdels fiuns, o
i® meemcsmsceuccssmcmcccssrsscmscacccneTnEons e -
/ .
u_mess ¢ PASS, "PRINT CYCLE FROGRESS";
b
: -
realign_it7r; /# Pove Back to "home® location ( 1¥ ascels fsumz, 0 e
M .
FERUBBRRBERFIBEGHBORRRHRES
¢ align_it
*

¢+ ALIGN THE STENCIL OR SILASCREEN TO THE CURRENT Z0ARD.

[ITRR2T 2T 2222 22212222 2. )
voard align_itt )
I d

toff = o
(L p_pseudo->theta -~ edit_offset.mil.t ) / o % anis- mps 1 « 3CLuI0?
1
stepper [ p_t_axis, (=(taff)1), SO000 );
wtf 2 ¢

i p_pseudo-reatfis s - edit_cffset.mil.e 0/ Z_«_anis- mgr o e SILIUR
’ . “

’
stepper ' p_x_axis, (=(xoffrr, 10000 g

yaft 3 ¢
(( p_pseudo->cotfs_y + edit_offsat.mzl.y ) / 5_y_aci3-.mps ) + BCUNCUP
':
sseoper ( p_y_axis, (=(ynffid, 10000 1;

Y
¢ toff <
% O taff D -1

s e

.
4

IR TTTZT YA SR IA SR II ISR 22 )

e r2align_1t

-

. Move back to “home® locatizn,
00000000'0000000000000'!/
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void realign_it( ).
<

it ¢ ¢ p_prob_l->good_search =z TRUE 1 %% ( P_prob_2->good_search == TRUE '

<
stepper ( p_t_axis, ¢ ‘toffir, 0000 );
stepper ( p_x_axis, ' txoffr1, 10000 bH
stepper ( p_y_axie, PPV L0000 ),
3

/2238840800000 00 008000

+ print_lsub

*
+ 2nd level of PRINT MODE,
L g Search % Math for BITH probes.

L2222 2212222222222 Y Sy
void print_lsub( a_mode )

int a_mode;
v/ -
.
.

veoid print_Zlsubtr;

doubie pl_mpp_x, PL_MPP_y, P<_®pp_Y, J2_Mmpp_v;

srint_lsab( p_preb_l, m_mode 33
print_Csub( p_prab_2, m_axde !};

164

ci1o_pulse_out( 1, 1, 100 ; /# PS align done-100 ms ¢/

-

cio_pulse_out? 2, 1, 100 3; /& P align done-100 ms #/

/4 24R23BCRBBBERRPERVGRGRRRE202340044RB4RRUBEIB404 9322222000308 00 o/

le PSEUDO-INVERSE COORDINATE TRANSFORM

J6 0049403283040V BRCRARPRRERERAV R 4R RV ARRBOS RIS RBAVPREG SR 00040 &/

print? -- COORDINATZ TRANSFORM «-\n" );
/%

NOTE : For screen correct only, Sub x diff, Add y dit?.

(¥4
psc_i1nmit ¢ p_pseuds );
mxde_scala = JFF;

1t 1+ op_mcde == MODE_PRINT

ssc_add (

(p_prob_l-'b_cart.pix.x ®* p_prob_t-"bepp.x?,
(p_prob_Ll--b_cart.gix.y ¢ p_prodS_l-:tapp.y?,

(¢ p_prob_l=8_cart.pix.«< » p_prob_l->diff.pix.x !

* p_prod_L-.bmpp.x),

(( p_prob_l-.b_tars.pix.y + p_prob_i- diff.pix.y !

* p_prab_Ll-ibmep.y),
p_pseudo
b
psc_add (
(p_prob_2-"b_cart.pix.x % p_pro

_a- bmpp.x),

(p_prob_2--b_tart.pix.y # p_prob_2-bmpp.y?,
L p_prob_l-.b_cart.pix.x + p_prob_l- dif?.pin. s

* p_prod_l-rompp.x),

(¢ p_preb_Z-‘o_cart.pix.y + p_prob_2-"dif?.

* p_pruob_2-ibmpp.y),
p_pseudo
U

.s

pix.y 1

/¢ Model moce - DS5_NORMAL or DEG_C2RsZl:
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else if ( m_mode == DBG_CORRELATE )

<

psc_add ¢

. (¢ p_prob_l=-is_cart.pix.x ) # p_prob_1-Imgp.x),
({ p_prob_l-le_cart.pix.y ) & p_pros_i-impp.y),
(¢ p_prob_1-3b_cart.pix.x ) # p_prob_i-:bmpp.x),
(C p_prob_1->b_cart.pix,y ) ® p_prob_l-"bmpp.y’,
p_pseude
by

psc_add (
« p_prab_:-ks_cart.pix.x ) & p_prab _Z-impp.x?,
o p_ prﬁb 2-rs_cart.pix.y ) # p_prob_2- .mpp.y'
(¢ p_prob_Z- b_cart.pix.x ) # p_prob_2-,bmpp.x),
4 p_prab_‘ ‘b_cart pix.y ) # p_prob_ :-.bmpp v,
p_pseuds
L

i
else -

psc_dud ¢
(p_preb_l->s_cart.pix.x # p_prob_l-Impp.x?,
(p_prob_l-"s_cart.pix.y * p_prob_l- mpp.y?,
L op_preb l- s_cart.pix.x + p_prob_L-idiffipix.x )
* p_prob_l-impp.x’,
(0 p_prob_i-is_tart.pis.y + p_prad_l-gitd.six.y )
* p_prob_l-capp.yr,
p_pseudo
3

psc_adg (

(p_prob_2--s_cart.pix.x ¢ p_prob_C-"mgp.zs,
(p_prob_2- s_cart.pix.y ®* p_prab 2 mpp yi,
 p_prab_ -)s cart.pix.x + p_prob_l- diff.pix.x )
* p_prob_ 2-,mpp.x),
(C p_prob_2->s_cart.pix.y ¢ p_prob _C-idiff.pix.y )
* p_prob_2-impp.y),
p_pseudy
bH

3

dy_gexsm ( p_psauda J;

/e .

show_gecm ( p_pseucs 1

*/

printf ( * -- TRANSFORM DOME --\n" };
i FYPYY YT YT 22222 S22 2 L]

* print_2sub

L ]
¢« Zrd level of PRINT MODE.
* Search & Math for ONE probe.

PUP PPV TI I YA R 22 2 L )

. int goud_correlate;

void print_Clsub( p_probe, m_mode )

probe_parms p_probe; /# => probe struct. #/
int m_mcoe; /% Mcdel aode -
DBG_NORMAL, DEG_CORRELATE o/

-

int totf; /* Theta cfiset in motor STEZI. ~
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int " sode}

set_casera( p_probe->camera, SPLIT_OFF, IMAGE_POSITIVE );
it ¢ !(p_probe->smdl) )
( .

caq_mode->gain = p_prete-igaing
cag_mode->offset = p_pribe=>offset;
A

L

cif_set_window ( 0, 0, 575, 447, cif_{g_windew );

/# secceccan e cccann 3/

/# Find/save current acdel pasition. s/

/¥ scccocccan ceseccccccaa mesecccccce p/
P_prob_t->sea_parms = Lmy_norm_search; s _
¢2_search ( p_probe-*mdl, p_probe, SEA_CURRL );

rep_mode * rep_uefault; /# Diagnostic reporting to cefault nccs. e

/+ CALCULATE ANGULAR DISTANCE ¢ HYPOTENUSE ) FROM MODEL POSITION. »/
P_probe->trig.p_rt3 = rt_init( p_probe->trig.p_rt3 );
p_probe->trig.p_rt3-iSIDE_A = ( fabs( p_probe->diff.pix.x 13;
p_probe->trig.p_rt2->SIDE 8§ = { tabs( p_probe-:diff,pix.y 1;
rt_solve ( p_probe=->trig.p_rt3 );

printt ("FINAL\n");
/% CALCULATE OFFSET ANGLE FROM MODEL POSITION. »/
P_probe-ctrig.p rtd a rt_init ( p_probe->trig.p_rté );
p_proe--trig.p_rtd-)SIDE B = P_probe->trig.p_rtl->HYPOTENUSE;
p_probe-itrig.p_rtd4- SIDE_A = .

( p_probe~>trig.p_rt3-HYPOTENUSE / 2.0 13
rt_solve ( p_probe->trag.p_rts );

toff = (2.0 # (((p_probe->trig.p_rtd->A_ACUTE) / P.t_axis-imps) +ROUNDUP 11;
1% ( p_probe~>dift.pix.x 7 0.0 )

’

.

taxft = (0 toff )

by
B

/»
printf .
“\n ®=sses TANG = If TOFF = Zd\n“,
p_probe-ctrig.p_rté-,A_ACUTE, toff
’

.o

RRIIITITEITTT YT RS Y FEVT VYN
+ y3er_align.

-

. Correlats stencil t3 board uSing user cefined vindcws.

-
SIBLRBEEL BB 0400008/
vold user_align ¢

14
-

double Pl_mpp_x, Pl _mpz_y, p2_mpp_x, p2_mpp_y;

/e
set_camera( CAMERA_1, SPLIT_ON, INMAGE_POSITIVE );

[ ¥4

set_camera( CAMERA_1, SPLIT_CFF, IMAGE_POSITIVE »;

vid_setup();
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/e .
u_prompt ( PASS,
“STENCIL TO BDARD ALIGNMENT Press | to continue.” );

u_prompt C'PASS,

“Define STENCIL targets using trackball. Press | to continue," ;
*/

u_prompt ( PASS,
“Press 2 to size box, Prass 2 ag-in to move box, 1 ¢
cif_sat_window ‘- -1, -1, 10O, 100, cif_fg_window ‘:

sinue," ;

setc_camera( CAMERA_1, SPLIT_OFF, IMAGE_POSITIVE »;
find_center ( %p_prob_l->s_cent J;
test_attentiont);

set_camera( CAMERA_2, SPLIT_CFF, IMAGE_POSITIVE );
tind_center ( %p_prob _C-’s_cent );.

sec_camera( CAMERA_1, SPLIT_ON, IMAGE_POSITIVE »;
caq_ “mode-rgain T p_prod_ '-'ga;n-
:aq,mede-:af?;et s p_prob_leroffset;

‘e

u_prampt ¢ PASS,

“Cat lights % focus to view board. Press { when done.”d;
*/

u_prompt ( PASS,
1

“Qemcve stanczil lights, Turn board lights on % focus, Press | to zontinue'';

,.

u_prempe { PASS,

“fefine BOARD targets using tracktall. Press | to cantinue,” )3
¢/

y_prampt ( PASS,
“Press - to size box, Press 2 3gain %o move box, 1 to continue.”™ 13

sat_camera( CAMERA_1, SPLIT_COFF, IMAGZ_POSITIVE };
2ag_moce- géin = p prob_l-19ain;
caq_mﬁﬂt-)offsot = p_prob_l-rotfset;

f.nd_centar ( Lp_prof_l-'b_ant ¥
sest_attentionu;

sec_camerat CAMERA_Z, SPLIT_OFF, IMAGE_POSITIVE );
cag_nmide-:gain = p_prot_2-.gain;
:5a_m¢de-?nf.se* = p_prob_Z-roffset;

Find_center  %p_prob_2-b_cent );

/e
Decumpensate the MPP values for probe angle.

caconmmencsacvaemeess ceswssesacsmswsesancacs seevesa

-/
p_rt = %rt_0;

p_rt = rt_init ( p_rt );

p_re->A_ ACUTE s p_prob_Ll-iproba_angle;

-3 r*-\HYPOTENUSE = p_prob_l-.mpp.~; .
rt_solve C p_rt )3

pl_nmpp_x * p_rt-kSIDE_B;

p_rt ® ret_init C p_rt );
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P_ré¢->A_ACUTE = p_prob_i-probe_angle;
P_rt->HYPOTENUSE = p_prob_l - mpp.y;
rt_solve ( p_rt );
pl_»pp_y = p_rt->SIDE_B;

p.rt = rt_init ( p_rt );
p.rt->A_ACUTE = p_prob_2- probe_ingle;
P_r&~ HYPOTENUSE = p_prob_2- app.x;
rt_solve ( p_rt »;

pa_ampp_x = p_r “SIDE_B;

p_rt = rt_init ( p_rt );
p_rt-:-A_ACUTE = p_prob_2-:prode_angle;
2_rt->HYPOTENUSE = p_prob_Z-'mpp.y;
rt_solve ( p_rt );

pi_mpp_y = p_rt->SIDE_B;

psc_init ¢ p_pseudo J;
psc_add ¢
t{ p_prob_1-rs_cart.pix.x + p_prob_l-.s_cent.x 1 «

' -1 - B -1 PIC R
(o p_prab_l=/s_cart.pin.y + p_prob_l->3_cent.y ) + -}

-7
prob_i-'epg. ., ,
C C p_preb_l-:s_cart.pix.x * p_prob_l-'mpp.x)
* Lp_prob_l-b_sent.x ¢ p prob_l-dmpp.x)
’,

¢ Cp_prob_l-Is_cart.pix.y ¢ p_prob_l- mpp.y)

* C 2_prodb_l-:b_cent.y * p_prov_L-mpp.y)

2,y

p_pseudo

3
psc_add ( ,

€ p_prob_c-ls_cart.pix.x - p_prob_l-s_cent.x ) e

CC p_prob_2-is_cart.pix.y « p_prodb_l-s_cent.y ) »

¢ ¢ p_preb_le-rs_cart.pix.x * p_prob_2->mpp.x3
L op_prob_l-’b_cant.x * p_prob_2-ompp.x)

L
(¢

L d

(2]

ir

s ad

e W

 p_prob_
- 3.

-] S.Rin.y ¢ p_prob_2-dmpp.y)
prab Sy s E_pret_ 2

p_pseudy
N
Si_2wn  p_pseudd );
e

now_geom ( p_pseudo );
/

taff = (€ 5 _pseudo-dtheta / p_t_axis--mps ) + ROUNDUP );
stepper ( p_t_axis, ( (toff)), S00G0 );
=off = (( p_pseudo->coffs_x / p_x_axis--mps ) « ROUNDUP );
stepper ( p_x_axis, ( (xoffrr, 1000 »;
yott = (C p_pseudo-d>coffs_ y . p_y/_a.is-.mps ? + ROUNDUP );
stepper ( p_y_axis, ( C(yoff .., 1DOUd );

b3
’

7800880008880 0 05000480008

+ find_cal_steps.

L}

Calculate maximum s::e ¥ cal acve,

( varies with distin:e det<aen prodes. )

[ I ]
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[T 2TTTY YT PR AT T LY S ¥y
void find_cal_steps( p_probe

i probe_parms ep_prabe; S+ -l probe struct., #/
‘, double 1Ciff, Ydiff; /# Difterence of locaticns & ' C
*
doub” - xrat, yrat; Rasio <7 max to Sheti. ¢
, gouble brd_x, brd_y; /% Float values for woircow 3225, o

stepper ( p_t_axis, p_t_axis-"def_cal_steps, S0000 j;

quik_delay(); /« TEMP #/ _

p_prob_l-sea_parms = tmy_norm_s2arch;

¢3_search ( p_probe-ssmdl, p_prooe, SEA_CURRL ); /# Find 13T modal posisicn -

stepper ( p_t_axis, ( - ( 2 ¢ (2 ¢t zxis-rdef_cal_steps:)), 100000 1,
quik_delay(i; /# TEMP &/

p_prab_l-:sea_parms = 'my_norm_saarch;

¢c2_search ( p_probe~:sandl, p_probe, SEA_CURRT ); /# Fing ZND model peositizsn e

stepper ( p_t_axis, p_t_axis- ce?f_zal_steps, S0000 ; fe Bgsi s venm e
quik_delayt); /e TEMP &/

Xdi¢¢ = ¢ tabhs ¢ p_probe-.di¥?,pix.x }?; /& DIFFERENCE OF LOCATIONS ¢ & 2.
Yaift = ( fabs ¢ p_probe-:ditf.pix.y ));

/ § wo= ’-'-A,QA‘Q\AHGAAAAAR‘.Q\?-W .U?Aﬂ cee & ,

/% <---== SOLVE LOCAL TRIANGLE ~=<==- #/
p_probe=>trig.p_rti s rt_inis( p_pridbe-itrig.p_rtl );
p_probe->trig.p_rti->SIDE_A = Yeife;
p_probe--trig.p_rtl1->SIDE_B = Xdiff;

print? (* -=-< THETA CALCULATION ==-\n%1;

p_t_axis- pel_delta = rt_solve ( p_probe-rtrig.p_rtl );

18 see IEFIRIRNIIRYVITOIION MY we= #/
.

brd_x s board_x + 100.0; Srd_y * board_y + 100,0;

£ r o XQitt T ovduti
L4
.

© xrat = ( (S78.0 - “brd_x » 2 / Xdiff )3
p_t_axis-rcal_staps *= p_t_axis-.def_cal_steps # xrat ;

elsze

’

yrat = ( (488.0 - (brd_y ) ) /7 Ydiff );
p_t_axis->cal_steps * p_t_axis- def_cal_steps ¢ yrat ;
7

it ¢ p_t_axis->cal_steps > l1E0QO

LY
p_t_axis->cal_steps = 1£000;
-
printf ( " -e=se-cecesccccoccccocee see==\n" g
printt ( " Theta cal steps = Td\n", p_t_axis->cal_staps );
printf ( " Theta cal xdiff = 2",  Xdiff ),
printf ( * Theta cal ydift = Jfin", Ydiff );
prirmtf ( “ Theta cal xrat = If%, xrat ;
printf ( * Theta cal yrat = Xf\n", yrat );
pramtt ( ” Theta cal tdaff = {f", p_t_aris- pel_delta »;
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printt ( ° Theta cal steps = Zd\n®, p_t_axis->cal_steps );
Printt ( ¥ --cececcccccrcccccnccnaccioo\p ),
:

/!060..;’0.6...‘0.00..000

* board_probe_gecnetry.,

>

Calc. .te board geometry for cna prcoe.

Used to calculate the board mil/per/pixel values f:r 3 sat of sTIDES.

¢ 4 ¢ e

222222222 222222 XYY L
void board_probe_geometry( p_probe

probe_parnms *p_probe; /¢ -~ procbe strucs,

couble fabsC ), rt_sclve( ), et_solval i;

viyid soft_delay( );

t_angle #re_init( 3;

et_ingla «ef_ipnis( );

double Xdiff, vditf; /e Diffarencs of locaticrs ©
- [

deuble _ nev_angle, sign = 1,0;

p_x_axis-:mil_delta s 20.0;
p_y_axis-'mil_delta = %0,0;

set_camera( p_probe->camera, SPLIT_OFF, IMAGE_POSITIVE »;

sprint? ( ness,
"e« BOARD GEOMETRY s¢ Probe Id +#¢ Press | to contiaue LL L
p_probe->camera );

y_prompt ( PASS, sess );

sprintt ( mess,
“Probe %d MPP X = If Y = If",
p_probe->camera, p_probe- bmpp.x, p_probe->bapp.y 1;

u_prompt ¢ PAS3, mess );

AsNval_alignt g_praba-i<amera ); s
set_cameral p_probe->camers, SPLIT_OFF, IMAGE_POSITIVE );

/% asssanpen »/
7% #an Y wse &/
/7% aeasphren 8/

p_tp = &trl_model; /* sat =) training parameters. #/
probe_teach( p_probde );

sprint? ( mness,
" Move btoard If mils to the left of center. 1 to continue ee",
p_x_axis->mil_delta );

u_prompt ( PASS, mess );

cS_search ( p_probe-ymdl, p_prcbe, SEA_CURR! ); /# Find 15T model positicn o

sprintf ( ness,
® Move board If mils to the right of center. 1 to continue L L i
p_x_axis->mil_delta 1;

u_prempt ( PASS, mess );

eS_saarch { p_probe-,mdl, p_prebe, SEA_CURR2 ); /e Find 2D mogel positionm =

ASift = 0 fabs ( p_prodbe-:diff.pin.n 19; /8 DIFFERENCE OF LOCATIONS ! % 2. ~-
eyttt = ( fads t p _proSe-.Sift.Piacy 213
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/B ewecsecceccsvsesacacce #/

fe ---< PRORE WE <=~ o/

/# veccsccccce ececaccse ¢/

p_probe->trig.p_rt0 = rt_init( p_prode-:trig.p_rid i,
p_probe-itrig.p_rt0->SIDE_A = Xdi7¢;

p_probe-itrig.p_rtO->SIDE_B # vdiff;

p_x_axis-pel_delta » rt_silve ( p_probe-itriq.p_rt0 i; /e Salue triangla e
p_grobe-probe_angle s p_prabe- trig.p_rto-A_ACUTE;

/# scecccccecemccconccaccace §/

/¢ == SET MPP FOR BOARD === ¢/

/¥ ewecacsancescvccccscccssss »/

p_precba-.bmpp.x 3 € ¢ 2.0 # p_x_axis-imil_delta ) / p_x_axis-.pel_delta »;

/% Rensnane ¥/
Je ees ¥ een &/
/% RRBRERNND B/

sprintt ( mess,
“so FOARD GEQHETRY e% Prote Id ++ Press | to continiug e+,
p_probe->camera );

u_zrompt © PASS, ness )}

sprint? ( mess,
* Move board If mils to the rear of center. 1 to continue #+",
p_y_axis-rmil_deltal);

u_prompt ¢ PASS, mess ); )

¢3_search ( p_probe-.mdl, p_probe, SEA_CURRL 33 /% Fing 1ST mcdel position </

3pr1nt? ( mess, !
* Muve board If mils 2 %h2 frant of centar, 1 to continue ee7,
p_y_axis->mil _delta );

4_prompt ( PASS, mess );

:: gearzh ¢ p_probte-smdl, p_ :rvbl,'SEA CURAZ ); /# Find 2MD accel pogitin o

Xditt = ( fabs ( p_probe-dift.pix.x )i1; /¢ DIFFERENCE OF LOCATIONS { & 2. @/
vditt = ( fabs ( p_probe- dift.pix.y 1);

/4 =ecevecmace cemccmanene #/

/e ===- PROBE ANGLE <==- ¢/

/% ecesmccsvececamcesccmns &/

p_probe-:trig.p_rt0 = rt_imit( p_probe-trig.p_rto );
p_probe=->trig.p_rtQ->SIDE_A = Xdiff;

p_probe-;trig.p_rto->SIDE_B = Ydiff;

p_y_axis=-ypel delta » rt_ solvc i p_probe--trig. p re0 J); /% Solve triangle =+
p_probe->probe_ angle = p_probe- trig.p_rtU->A_ACUTE;

/® e Y LT ».'

/¢ === SET MPP FOR BOARD --- e/

/# e-ewemsccmccccccemccnccacs &/
p_probe-sbmpp.y = ( ( 2.0 # p_s_asis-mil_delta ) / p_y_axis-ipel_celta !;

sprintt ( nmess,

“Probe Id MPP X = ¢ ¢ ® If7,

p_probe-rcanera, p_pr:3e- bmpp.s, p_probe= bmpo.y };
u_prompt ¢ PASS, mess ;

/9099000000 48¢000408s 0000
* w_nelmetry.
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d Calculate X axis geometry for ong prabe.
-

lf...’.’#i...’.’ﬂ{i'Ql{i/
vild x_gesmetry( p_probe )

probe_parms *P_prive; /+ -, prabe scruct. s/

.

-
double Tabst 1,  ri_zzlvac Yyooat_solved g
volrd 337t _delay(

u_mess ¢ PASS, mess );

cag_mode-’gain = p probe-ls_gain;
(ag_mode-.offset = p.probe->s_offset;

stepper ( p_x_axis, p.x_axiz->cal_steps, S0O000 33

Quik_delay(); /* TEMP o/

P_prob_l->sea_garms = Lmy_norm_saarch;

¢2_search ( p_procbe-lsmdl, p_prote, SEA_CURRL ); /¢ Fingd 1ST model positiz=

stepper ( p_x_axis, ( - ( 2 & (p_x_axis->cal_staps))), =0000 H
Guik_delay(); /e TEMP #/

P_prod_l->sea_parms = Yay_rora_search;

c2_saarch ( p_probe->sadl, P_probe, SEA_CURR2 ); /e Find 2MD model position </ .

stapper ¢ p_x_axis, p_x_axis-“cal_steps, SO000 Y; /% back to home »/
quik_delay(); /e TEMP =/

S,
’
AL 2 2T 2 T2 2 2 YN Y TPV PTPpreren

* y_Qecmetry,
L

. . Cal:dlatc Y axis geometry for sne probe.
-

I’0000600‘0.0‘0000..00../
void y_geometry( p_probe )

probe_parms *p_probe; /¢ -> probe struct. s/

¢ .
double 12230 ), rt_solve( ), et_solve( 3
woid soft_delay( );

u_ness ( PASS, amess );

Caq_smode->gain = p_pribe-:3_jain;
caqg_mode->offsat = 5 orobe-is_stfset;

stepper ( p_y_axis, p_y_axis-‘cal_steps, 22000 ¥

Quik_delay(); /e TEMP e/

p_prob_l- sea_paras = Ymy_norm_search;

c3_search ( p_probe->sadl, p.probe, SEA_CURR! ); /e« Find 1ST model positicn -

stepper ( p_y_axis, = ¢ 2« ‘p_s_dxis-“cal_staps))), 25000 i;
qQuik_delay(); /s TEMP #/

p_prob_l-saa_parms = Ymy_rora_saarch;

sS_search ( p_probe-sadl, g_praots, ESA_TURRY 3 Jse Find IND acdel -1 FEIRE A
st#dper ¢ p_y_axis, Poy dxi3~ cal_staps, 22000 1; /% back &3 nome o/

suii _selay g /7% TEMP e/

.
L

/0"00000600.00#.00..0000
* probe_gecmetry,
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*
» Calculate gecmetry fur cne probe.
*

(222 122222222212 YT RYYYY ¥
viid proce_gecmatry( p_prata )

] prsbe_parms so_probe; /¢ - gribe strucs, e/

2iutle fabst ), rt_sclvet ), et_silver 1

vo14d sot _delay(

t_angle ert_init( 1

et_angle #et_init( );

grudle Xdift, Ydiff; /¢ Difference of lscaticns ! °
&/

double new_angle, sian = {.0;

printf ("ee PROFE_GEOMETRY O e#\n");

sprant? ( mess,

“ PLEASE DON'T TOUCH PRINTER, Calculating gecmetry - probe Id, axis X*,
p_probe--camera );

s25_camera¢ p_probe->camera, SFLIT_TFF, IMAGE_POSITIVE );

/% 2288888088 &/
Se ses X Bun &/
Ju s3e888000 3/

<_gesmatry ( p_probe );

Xdiff = ( fabs ( p_probe->diff.pix.x »); /¢ DIFFERENCE OF LOCATIONS 1 & 2. +/
Ydiff = { fabs ( p_probe->dift.pix.y ));

/8 mccecacccccccwcccacces 8/

/% --=< PROBE ANGLE ---- o/

/8 cmcmcea. cececccncnacs #/
p_probe=->trig.p_rt = ri_intt’ p_zr
p_probe-itrig.p_rtO->SIDE_A = -2.°¢¢
p_probe->trig.p _rt0=->SIDE_EB = 2147
printf (* --- PROBE ANGLE --- - ; .

p_x_axis->pel _delta = rt_3:l.2 ;- _z-:Ze- trig.p_rto ); /# Szlve trismgle »
p_probe->probe_angle = p_prite - %rig.p_rt0-TA_ACUTE;

te- Srigep_rt 2

St eecscsvcnccvmnvcsonnnsnsss v P

/% -=- PIXEL/STEP e el
/e === DISTANCE MOVED IN MILE --- o/
/e -=- MIL/PIXEL. e wt

/% cecevmmasnccascccccnccascscscsn e/

/% === FOR STENCIL =<~ »/

p_x_ax18-pps = ( Xgiff / r ¢ o~ _axis--cal_steps ));

p_-_avis--mil _delta = ¢ ¢ 2 & 2 - _pii3- zal_steps } & g x aNis-.aps
D_prodes.mpp.x =  p_x_axis- mil_celts / Xduft g

/¢ =<+ SET MPP R Z0ARD --=- ¢/

/e

p_probe- =mpp.. s (L.372719;

p_probe-"bmop.w ® U p_Seode~ MpZ. @ LG/ p_scale- ¥ _percent 11

* 'l
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/7% sasd08e80 o/
/% see Y nen @/
/% esssaanse »/

sprintt ( mess,
* PLEASE DON'T TOUCH PRINTER, Cilﬂllltiﬂg gecmetry - arste %3, &sis ¢
p_prade->camera );

y_GeInetry( > _arcbe j;

XJiff = ( fabs ( p_probe-"diff.pix.x i); /# DIFFERENCE CF LCCATIONS @ & =
Ydift = ( tabs ( p_probe-.diff.pix, y ))-

/% mensccccacrmocsssccccca - 8/
/% -=ue PRCBE ANGLE ---- &/
/% acescccana R - ¢/

p_probe=>trig.p_rtd = rt_init( p_probe->trig. p.rtd );
p_probe->trig.p_ rtS-2SIDE B = vditf;

p_probe->trig. p_rta-/SIDE_A s X3itf;

printf (" --- PROBE ANGLE ~--\n"); .
p_y_axis-spel_delta = rt_solve ( p_probe- trig.p_rt% ); /+ Solve triangis »/
p_probe-sprobe_angle = p_probe->trig.p_rtS->A_ACUTE;

.

/® ecemccmcceccccsscsnnssccsracana </
/¢ =<~ PIXEL/STEP Y
/% --- DISTANCE MOVED IN MILS === #/
/e --- MIL/PIXEL. bl 24
/% esesseccceccscences ceecacsenace </ -

/8% +== FOR STENCIL === #/

P.y_axis-spps = C( Ydiff / ( 2 e p_y_axis->cal_steps ));

P_y_axis->mil _delta = ( ( 2 # p_y axis->cal_steps ) # p_y_ ax;s caps );
p_probe~>mpp.y * ( p_y_axis->mil_delts / Yditf );

/% --- SET MPP FOR BOARD --- s/

/®
p_probe->bmpp.y = 0,4€571S;

p.prcbe->bmpp.y * ( p_probe-smpp.y ¢ ¢ 1.0 / p_ s:alc-)fy p.rclnt 1y;
*/

printf (* X mpp = Xf *, p_probe=mpp.x J;
printt (* Y mpp = Xf \n", p_probe-lapp.y );
printt (* X cdmpp = If *, p_probe- dmpp.x )3
printf (" Y dmpp = If \n", p_probe->dmpp.y );

/8 eecvemccscnceccrccearecocnersncancasonn &/
/% PROBE ANGLE COHPENSATIDN =X %Y MPP #/
/% ececccecenmmecacencnncnrcrrsccnnccancne ./

p_rt ® urs_9;

new_angle = fa. « p_prote- prabe_angle ';

S
it onew angl! » 48400
\
new_angle = t 30,0 - new_angle 1;
L)
4

-/
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p_rt 2 rt_init C p_rt );
p_rt-"A_ACUTE = new_angle;
p_rt-'SIDE_ B = p_probe- dmpp.x;
p_prode- bmpp.x 3 rt_zolve ¢ p_rt 3;

p_rt & rt_init °C p_rt );
p_rt-A_ACUTE s new_angle;
p_rt-'SIDE_B = p_probe-rdmpp.y;
p_probe-‘bmpp.y = rt_solva ¢ p_rt );

e

p_rt = rt_init C p_rt );
p_rt--A_ACUTE = nev_angle;
p_rt-:HYPOTENUSE = p_probe->dmpp.x;
ret_solve ¢ p_rt J;

p_probe- bmpp.x = p_rt-:SIDE_A;

p_rt = rt_init C p_rt );
p_rt-rA_ACUTE = new_angle;
S_rt-;HYPOTENUSE s p_probe-Idmpp.y;
rt_solve ( p_rt );

g_prota-;bapp.y 3 p_rt->SIDE_B;

-

printt (* X bmpp = X¢ ", p_probe=-:bmpp.x 1;
printf (* Y bmpp » If \n*, p_probe->bmpg.y };

/8 eccccce= camssnansuscsnacosssrenveancs §/
/% - TEMP - TEMP - TEMP - TEMP - TENP - #/
/¥ eeeccce= cscscsecsceecsnsvercsnseccace #/
/%

p_probe->bmpp.y = 6.665715;
p_probe->bmpp.x = 0.472718;

Y

/# ccecemeseecmemmmmsesiececcccsncncces B/

/% - TEMP - TEMP - TEMP - TEMP - TEMP - o/ .
4 meecmaccmees S T e cecncocn 8/

/¢ BACKLASH IN MILS. #/

76 2000080008300 W/

o see THETA eee ¢/

/¢ 8888350000008 @/

sprantt « mesr
s PLEASZ Dw..’T TOUCH PRINTER, Calculating . SCALE
p_probe->camers L

u_mess ( PASS, mess );

.
v
-
e
(1)
»
»
“°

, dal8 T,

find_cal_steps( p_probe ')

zsrintt ( mess,
» PLEASE DON’T TOUCH PRIMTER, Calculating cecmesry - prose %2, axi3 77,
p_probe-:camera );

u_mess ¢ PASS, mess '3

stapper | S_t_awis, p_t_a.wi3i-. cal_steos, SHO00 1 ;
guil _Oelayt; /e TEMP ¢/
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p_prob_l-)sea_parns = Ymy_norm_search;
c2_search ( p_probe-isadl, p_zribe, SEA_CURRL ); /e Find IST mocel pesiticn o
stepper ( p_t_axis, ( - ( 2 » fp b _dxiz->cal_steps))1, 200000 13
quik_delay(); /e TEMP e/
p_prob_l-sea_parms = Lay_norm_search;
c3_search ( g_prche-‘sadl, p_przbe, ZEA_CURRZ ); /# Find >ND mcde! positiom ef

stapper  p_t_axisz, p_t_axis-ical_staps, 0000 ¥; /e Bacl te home s/
Quik_delay(); /e TEMP #/

Quik_delay(); /» TEMP o/

quik_delay(; /% TEMP »/

Xgift = ( fabs ( p_probe-rdiff.pix.x }); /» DIFFERENCE OF LOCATIONS 1 & 2. o/
Yaitt = ( fabs ( p_probe->diff,pix.y ));

/® eccemmacccaccaccccnacnncnsccescccccccana s/
/# 110 LOCK IM STENCIL HOME COORDINATES '‘! &/
/¢ ececccccececccneccccccnccccscacncncanaa. - %/

p_prob_1-sea_parms s my_norm_saarch;
cc_s#arch ( p_probe->sadl, p_probe, SEA_SHOME );
p_prob_l->sea_parms s lmy_norm_search;
z3_search ( p_probe->sadl, p_probe, SEA_SHOME );

/¢ --- SOLVE LOCAL TRIANGLE ~-- #/

p_probe=>trig.p_rtl = rt_init( p_probe-strig.p_rtl );
p_probe->trig.p_rt1->SIDE_A s Yeit$;

p_probe=->trig.p_rt1->SIDE_B = £3i¢f;

print? (® -=-- THETA CALCULATION ---\n");

p.t_axis->pel delta = rt_solve ¢ p_probe- trig.p_rtl ); /¢ Solve triangle e/
/% cccccmccncccacccnecea cecscsamccoaa ./ :

/% === THETA PART 2 «=- &/
/7% NOTE : THETA MPS 1T ACTUALLY »DEGREEZS® PER STEP »/

/% ---- SOLVE GLOBAL TRIANGLE - =---- «/

p_probe-strig.p_rtl = ri_imat( 5_grode-itrig.p_rtd 3;
p.probe-rtrig.p_rtl->SIDE_A = « p_probe-rtrig.p_rtl->HYPOTENUSE 7 2.0 O;
p_probe-Strig.p_rtl->A_ACUTE = + : p_%_axis-:cal_steps # p_t_axis-'mps ) I;
e_t_axis-‘pel_delta = r¢_scluve « g_prote-“trig.p_rtl ); /* Solve triangle e«

/% =<< THETA PART 2A =-= o/

/% NU.g ¢ MPS 15 ACTUALLY DEGRESS PER s.£° ¢/

/e ---- RE-SOLVE GLOBAL TRIANGLE ---- #/

/e

p_probe->trig.p_et0 = et _init( p_probe-"trig.p_at? );
p_probe->trig.p_et)-"SI0E C = p_prode-.trig.p_rtl-‘HYPOTENUES;
o_probe-rtrig.p_etO=- ANGLE_T * . z_t_axis-.cal_stens & 2.9 Aot anize toE o
p_t_axis--pel_delta = et_sclve ¢ p_prode-itrig.p_#ty )

./
$é cCescmmeasmcccsascmanccersssscresen L ¥4
OriNtF (" cececcmcccccsconnrcccneccnonn L

.
740006008000 ¢04489000802804+0
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* cart_signs. |
* .
» Force proper arithmetic signs for each quadrant.
»

XYL Y TR TP Y ¥

double x2, y2;

2 = p_prob_l-ls_cart. pxt..,

39 0 x2 2 0.0) { p_prob_Z-is_cart.pix.x = -p_prob_2-ls_cart.oix.x; )
ya 3 p_prob_C-ls_cart.pix.y;

i C oyl > 0.0 Y 1 p_prob _l-ts_tirt.pix.y T oep_prob_leds_cart.pis.y; )
x2 = p_prob_l-is_cart,pix.x;

1f ¢ x2 0 0.0) { p_prob_l-s_cart,pix.x * -p_prcb_1-ss_cart.pix.x: o
y2 = p_prob_l-rs_cart.pix.y; -

if ¢ y2 > 0.0 ) € p_prob_l-s_cart.pix.y = =-p_preb_1-:s_cart.pix.y; !

/% cccmcenecen B/

void b_cart_signs()

(4
-

2 = p_prob_2->b_cart, pzx..,

if ¢ x2 > 0.0) t p_prob_2--b_cart.pix.x s -p_prob_2l-’b_cart.pix.x; I
ve = p_prob_2->b_cart.pix.y; )

it ¢ y2 > 0. 0 ¢ p_prob_l-.b_cart.pix.y = -p_praob_2-ib_cart.pix.y;
X2 = p_prob_t->b_cart.pix.x;

it ( x2 < 0.0) ¢ p_prob_L-:5_ctart.pix.x = -p_prob_l-’b_cart.pix.x; 3
yo s p_prob_l->b_cart.pix.y;

it CyZ > 0.0 { p_prob_l-.b_cart.pix.y = -p_prob_i-:b_cart.pix.y;

b )

*

FETI IR IR 222 222 )
+ calc_gacmatry.

° Calculate the unit neasure per pixel valuss and the theta 338D
units of measure for both vide: probes.

Conve . all linedr measurements to uni. seasure pricr to prate
correlation.

Sulve the cbligue triangle Zescribed by the l:icaticsns of the twus
video probes ralatiie £o the cEnter of theta raotation,

. centar of theta

PR NI I T T O T N D N N N O B
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[ 0 ? .
» . . .
'Y probe 1 X o 4 4 e o 1 0 4 4 X prope 2
*
L4 L]
>
. ingle 1 = P.Arsb_l--trig.p_r t -A_ACUTE
* angla 2 =z prac_l-"trigup_rst -*A_ACUTZ
» side 2 - FRTIE - triz.E_rtl-rHYPOTENL 4
. side £t = p_prob_l-rsrig. p_rt SWYPCTZNU ': 3
* OR
. s.0m ¢ ¢ Far?Ed_l="%rig.p_rsi-.HYPOTENUSE / >
- gide b ¢ © p prob_l-ltrig.p_rtl-:HYPOTENUSE /7 2
-
SHRREE4ERACPREEREEERGRRS/
wxid calc_gecmetry()

y_char off_save;

u_char gain_save;
good_correlate = TRUE;
u_prompt ( PASS,

"SET Manual Axis 2.z zJo7ih %2 OFF Press 1 t3 continue.” °;

/% w4y

L 8§ ecaceonmcevveccusacnccnacs o

p_prob_l->dmpp.x » 0,3846123;
p_prob_1-dmpp.y = 0.37..¢84
p_prob_1->bmpp.x 3 0,3B4€152;
p_prob_L->bmpp.y » 0.3773564;

prebe_gecmetry ¢ p_prob_l 1; /¢ Zalc probe # 1 geometry #/

p_prob_2- ,dmpp. * 0.‘ ptuet % 3
p_prob_cs->dmpp. = S8910%0;
p_prob_l- ,bmop. ] ﬁ 2952%€3;
p_prob_cs- bampp.y ® 0.28310%0;

probe_gecmatry ¢ p_prob 2 ); /# Calc probe # 2 gesmetry s/
sat_camera( CAMERA_1, SPLIT _OFF, [MAGE_POSITIVE 1;

/8 emecescscsmcccrscnccanscasvocsnccns e/

/e -=-- 2 PROBES % THETA CENTER -=v-- o/

/® ecccccecaccaccncecoccrncnsnncanees ¢/

FE

cnassssccccatencvmewe

Calculate cartesian coordinates of the probes ¢ 1a PIXELS
Calc ¥ from radius then calc X from Y.

STEMCIL
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"a
p_prob_L-’s_zart.pix.y =
<

¢ p_preb_1 - trig.p_rta-'HYPOTENUSE )
* sinl ¢ 30,0 - p_prob_l-.trig.p_rtl--A_ACUTE ) / ¢
b

p_priob_l-rs_cart.pix.x =
¢
¢ p_prab_Ll-"3_zart.pix.y )
/ tant € 30,0 - p_nred_l-.trig.p_rti- A_ACUTE 1 / !

!
H

p_pred_l-ss_cart.pix.y ®
(
( p_preb_2->trig.p_rio-HYPOTENUSE )

* gin( ( =30,0 +« p_prob_l->trig.p_rti-:A_ACUTE ' /
1;

p_prub_l-is_cart.pix.x =
¢

¢ p_proeb_2->s_cart.pix.y !
/7 tan( ( =30, 0 + p_prab_2-ctrig.p_rtl--A_ACUTE ) /
).

14 ]

Force proper ari*hmetxc signe fuf each guadrant.
s/
s_cart_signs();

»/ .
p_prot_t-2b_cart.pix.y = ( p_ prob_1-Ts_cart.pix.y = p_prob_
p_prob_1->b_cart.pix.x = ( p_p prob_t-: s_cart.pix.x - p_prob,

p_prob_lI-»b_cart.pix.y * { p_pred_Z->s_cart.pix.y = p_prob,
p_prob_2->b_cart.pix.x * ( p_prob_l-rs_cart.pix.x = p_prab,
/e
Force oroper arithmetic signs for each Quadran.
»/

S_zart_signst';

/e
r.avert zartesian coordinates <! the grotas TD MILS,
./

o_prap_l-='s_cart.mil.y = € g prid_i-"s_cart.iix.y ® P_ETIB_i- mpi.y
S_prab_l- s_cars.ail.x = O p_grob_l- s _cart.zis.c ¢ p_preb_i-imps.n
s_preb_Z- s_cart.mil.y ®= L p_prob, s--s_cart.pix.y ® p_prob_Z-'mep.y )
E_oreb_2-is_cart.milos 2 0 D _pecb .- ,s_cart Pilx.x * p_prob_cS--mpp.x
s_srio_i- b_cart.ail.y = 0 2 _prid l-cb lart.nixey ¢ p_prob_t- agp.v
g_praob_i-.b_cart.ml.x T U op_prob Ll b_cart.six.x # p_orob_L-.mpp.x
p_prob_l-.B_cart.ail.y =t p_prob_I-.b_cart.six.y ® p_prab - AgP.y
p_orob_l-.b_cart.mil.y 3t B_prob_l- B_cart.pix.x ® p_prob_o- z2.s
/% eeesewecscessrccase cosmwencsnncccew cccas o/

’
, -

14  cepug_mece ' DEG_NC_PRINTER
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it ( dedug_mode == DEG_NO_PRINTER )
r

printt (“\n\nDE3UG MODE = MODE CORBELATE\A\n*);

print_Csub( DBG_LOPR

ELAT

-t

/+ ZCALE TCREECT ¢ ailspixel deg/pixel ) GCES HERE »/
/¢ SCALE CORRECT ( pcard/stencil 1 GOE3 MESE s/

/+« CORRELATION MCVE SHOULD EBE BASED ON HALF THE CORRECTED QFF3ET (

196

E 7; /% saarch % calc for bothn probes +/

44
o

ryd

/# 77 CORRECT "HOME" POSITION ( TQ THE BOARD) BASEZD ON THE SCALED DIFF > o

/% OR REPLACE THE SCREEN “"HOME" WITH ACTUAL BOARD POSITION #/

/4020000t aaa 08"

xoff = ( -xoff );

yoff = ( yoft );

toft = ( =toff );

align_it();

p_prob_l->s_hcme.piri.y
p_prob_l->s_home.pix.x
p_prob_1->s_home.pix.t

p_prob_l->s_home.pix.y
p_prob_1->s_home.pix.~
p_prob_l-s_home.pix.t

debug_mode =DBG_NORMAL;

~
’

¢e p_orab_l-rdiff.pix.y;
*s p prob_l-idiff.pix.x;
*8 p prob_l-ditf.pix.$;

+s p prob_l-2diff.pix.y;
+2 p _prob_l->diff.pix.x;
2 p prob_Ll-rdiff.pix.$;

/® wwscrcnveccccasvsecccccsccaca weesecscccccsccan §/

¢ 234.0ef

-
A 4
L 4

Febd. 88

Consolidation of the cognex search definitions,

0.00’0..00"00..f.”.”}”.....0..00.'00‘.00.’....000
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har
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30,
4an,
S,
€0,
70,
20,

20,

100,

e,

map_normalllSE] =

.

-1, -1, -1, -1,

=1, <, =1, -1,
=1, 22, =2
of 3 2a, jojol
41, 42, LN
o1, 2, 53,
£, €2, £3,
Ty 72, 72,
31, 22, g2,
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aol, 0z, 1032,

11, 11, 113,

=i, =1,

-1, -1,
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<4,
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74,
24,
;34.

s,

1s,
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- .
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VY
-
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==0,
229,
240,

230,
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121, 132, 122, 124, 12S, 128, 127,
121, 32, 133, 134, 33, L3, 137,
141, 142, 142, 144, 145, 14€, 147,
l?l, 132, 132, 1S4, 3, 1%, 197,
181, 182, 1€3, 184, e85, g€, 1€7,
171, 1722, 173, 174, 7e, 78, 177,
181, 182, B3, 184, 133, 13&, 187,
131, 122, 33, 134, 19%, 132, 127,
20t, 202, 203, 204, 240%, o, 207,
211, 212, 213, 314, 1S, g, 2t7,
22, 222, 223, 28, 2185, 22E, 227,
331, 232, 233, 234, 2TS, 23, 27,
141, 242, 243, 184, 35, 46, 247,
2851, 252, 283, 284, IS5,

o 1, 2, 3, 4 5 € 7, 8 3

10, 11, 12, 13, 14, 15, L, 17, 13, 19,

20, 21, 22, 23, 24, 25, 8, 27, 2B, 29,

30, 31, 22, 38,.34, 35, 3g, 37, 3§, 39,

40, 41, 42, 42, <4, 45, 45, 47, 48, 43,

&0, St, %2, SZ, <4, T, ¢, 57, I3, T3,

€0, 81, 62, €3,

')' 0, 0, 0' ol ':,l ':" 0' 0' ':’,

0, 0, 0, 0, Q, ':" a0 0, ¢

0, 0,0, 0,060,000 009,

0, 0

0, 9,0, 0,0, 0, ¢, 9, 0,0,

0, 0, 0, 0, 0, O, 0, O, O, O,
. 0, 0,0,0, 0,_0! o, 0, 9, 0,

Dy 0,

0, 0, 9, 0, 0, 0, 0, O, ¥, O, 0,

0, 0, B, 0, 0, 0, 2 0,0, 0, Q,

0, 0, 0, 0, O, v, 0y 0, 0, 0, 0,

G, 0, 9, 0, 0, 9, O, 0, 9, 0, 0,

D, 0, O, 0, 0, 0, 0, 9, 0, 0, 0,

G, O, 0, O, O, T, G, G, 0, G, o,

Oy 0, O, O, O, D

b

ep_map_normal = %map_normallil;

map_mirror(2S€] =

':’v 11 :! :v it -y 5. ‘_t so av

19, 11, 12, 12, 14, 1%, 1E, 17, 1§, XL,

X0, 3, 22, 23, 24, 1%, I, 27, 2§, I%,

30, 3,

=1, 2t, 31, 21, 3, 3, It, 31,

21, 31, 3, 3, 3, 3L, 34, 3y, 3y, 3,

128, o9,
128, 123,
148, 143,
158, 133,
1£8, 163,
173, 173,
138, 183,
.38, 133,
2nB, 03,
218, 213,
e, ooy,
228, 133,
248, 249,
9, 0, 0, 0,
9 0, 0, 0,
0, 0, 0, 0,
9, 0, 0, 0,
9, 0, O, O,
0, 0, 0, G,

198

9,
9,
o,
Q

)
)

¢,
l?’
<,
0,

o,
0,

o,
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199 200
3, 31, 3, 21, 21, 21, 3, 31, 21, 31,
3, 3, 31, 31, 2%, 31, 3, 31, 3L, 3,
31' at. 31, :l' 3!' 31' 31. 31' 31| 31'
21, 21, 21, 23, 3%, 31, 31, 3, 21, 21,
3!' 01' 3!' :1' -':' 31' 3:. 31, 31, 31'
. 0,9 0,0, 0 0,0,0,0 0 9, 9, 0,9, 0, 0,9, 0,9 0,
0, 0, 0 00, 0, 0, O, 0, 0, 0, 0, 9, 0O, 0, 0 9, 0, 2, ':'v
0, 0, 0, 0,0, 0,0, 0,0 a0, 0y 0, 0, 0, 0, 0, 0, 0, 0, 0,
6, 0, 0,0, 0,000 0, Yy 0, 0, 0, 0, 0, 0, ¢, 0 9, 0,
0, 9,90, 0, 9,0, 0,0,09, 9, 0, 9, 0,0, 0,9, 0 0 0, ¢,
0, 0, 0, 0, 0, 0, 0, 9, 0, 0, 9 0,0, 0,000 0, D, 0,
0, 9,0, 0,0, 0, ¢, 0,0, 0, 0,0 00,0, 0,00, 0, 9
o’ ol o' 0' o' Ol
H
char *p_map_mirror = Ymap_airrarlod;
1
search model CELETED
*/
e
search parameters DELETED
'Y4 -
7%
search results CELETED
| ¥4
cse_resultls search_results; /e Gl:bal sesrch resulss ssrycoure, e
cse_results *p_results; T /e = results sTruczture. e/
/e

crcsscsccccncconanann

training results  DELETZD

acsae crreconevese coow

s/

............................

./
/% ecvcncncecccnaa. +/
/7« FQR NORMAL MCDEL e/
/® ccccceccetccnen. ¥
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Q, /e
FALSE, /e
s, /e
1’ !'.‘
i, /e
50, I.
i1, /*
FALSE, /e

84, /#
0, /*
FALSE, /»
S /%
1, /e
i, /e
1,1, /e
FALSE, /%
A
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lenzancy o/
do/den’'t measure angle e/
bias - normal #/

lett %ail 5«7
right tail % &/
threshold ¥ Setween tails e/

model resslution e/
Flag - 'READ' mcdel = FALSE e/

grey levels #/

leniency +#/

do/don’t measure angle ¢/
bias = normal «/

lefe tail S #/

right tail X #/

threshicld X between tails ¢/
mxdel resslution «/

Flag - 'FEAD! model = FALSE ¢/

/® cocrccuvcnccsccs=e 4/

/% FOR STENCIL MODEL ¢/

/@ ccccccccuccccnces 4/

*

cer_params trl_stmiuce!l

ctr_params trl_scmcde!l

64, /e
0, ‘ /%
FALSE ™Y /e
[ 4 ',' /Q
-y

1, /e
1 /*
To, /*
1,1, /*
FALSE, /e
b

¢

=4, Iz
o, /e
FalLsE, /e
b e
1, le
1, /e
S0, I
L /e
FALSE, /e
3

/n

/e

fe

4

<4, /e
Q' /e
FALSE, ‘e
< /s
i, /e
1, I’.
<0, /e

ctr_params trl_stmodel =

qQrey levels #/

leniency +/

as/den’t measure angle »/
bias - normal #/

left tail I «/

right tail % #/

threshold I betveen tails #/
madel resalution #/

Flag - "READ' model = FALSE #/

grey leveis o’

leniency o/

do/den't neasure argle ¢/

bias - normal ¢/

left %asl X o/

right tail % ¢/

threshald I between tails ¢/
mzdel resolution ¢/

Flag = 'READ' mccel = FALSE e/

covocnvonceacan= ¢/

FOR SCRESN MCDEL #/

cessoscancccacas &/

grey levels &/

leniency </

do/don’t measure angle ¢/
bias - noraal e/

left tail I «/

right tail X ¢/

threshold I between toils e/
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i1, /* maddel resolution </
FALSE, /¢ Flag - "READ’ model » FALSE s/

€4, /%
0, /»
FALSE, /e
S, /s
1, /e
1, /9
<0, /»
1'1, /'
FALSE, /»

grey levels #/
leniency ¢/

do/don’t measure angle #/

bias - normal =/
left tail 2 »/
right tail X »/

threshold I between tails e/

model resolution #/

Flag - 'PEAD’ model = FALSE #/

[. conmcssccnnccane §/

/# FOR MIRROR MODE. &/

/® wevcecreccmae= coe 8/

€4, e
0, /e
FALSE, /e
S /e
1, /e

", /e
€0, . /e
1,1, /e

FALSE, /%

£4, /e
o, /%
FALSE, Je
S, i
e /e
i, /*
<, /e
el /s
FAL3E, ‘e
HH

/e

grey levels #/
leniency «/

do/¢cen’t measure angle &/

bias = normal »/
left tail S «/
right tail X «/
threshold X betveesn
mydel resslution ¢/

Flag = "READ' model s FALE. ¢/

grey levels &/
leniency &/

tails e/

.
L]

do/don't neasure angle #/

bias ~ normal o/
jeft tail X e/
right tail X #/
threshold % betwveen
macel resclution o/
Flag - 'READ' mudel

ZISRCH REPORTIMNG PARAMETERS

./
float pixel_czal = 1,03

/# UNIT MEASURE PSR PIXEL VALUE #/

tasls «/

s FALSE

204

int saarch_cp = 2; /e 2 diglts to the right of the cec:mal point »/

re
e commesccemrcsansanan

SEAPCH DECLARATIONS

¢/

/® ecovecases wececne &/

/e« FOR MORMAL MODEL o/
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v /% escccccmcccmcceds 8/
cse_params ay_nora_search =
14
cse_normalized, /e MCS - Normalized Correlation Search ¢/
cse_normalized, /% NCV - Normalized Correlation Value #/
FALSE, /% do/don't measure angle #/
FALSE, /# COGNEX WON'T TELL US WHAT THIS VARIABLE 1% ' </
1, /¢ % of features to fingd #/
200, /% Value t3 determine if feature is found #/
?59, /¢ Theaghold of confusion #/
; )

my_norm_search,pm.c ® cse_pm_sale;

/% cecccmenccccmmces o

/# FOR STENCIL MODEL =/

/IR cosmccsceccccsccs /)

cs;_params my_sten_search =
I d

-

cse_normalized, /¢ NCS - Normalizmd Correlation Search #/
cse_normalized, /¢ NCV - Normalized Correlation Value #/
FALSE, s dosdzn’t measure angle ¢/
FALSE, /¢ COGHEX WON'T TELL US WHAT THIS VARIABLE (S ' -
{, /¢ % 2f features to fing &/

- 300 _ /% Value to cetermine if feature is found #/
599., /¢ Threshold of confesion ¢/

‘5
my_sten_search.pm.c = CSE_pm_make;

/% wecscssccessssces a/l

/% FOR SCREEN MCDEL #/

/® ecemmcecccceccss B/

¢se_params my_scrn_saarch =
4

¢se_normaliczed, /e NCS - Normalized Correlation Searcn ¢/
cse_normalized, /¢ NCV = Normalized Correlation Value ¢/

- FaLSE, /+ do/don’t measure angla ¢/
FALSE, /% COGNEX WON'T TELL US WHAT THIZ YAARIABLE ¥ =’
1, /% % of features to fing ¢/
209, /% Value to deterzine :f ferture is foung ¢/
933, /+ Thresnolg of confusion ¢/

my_scrn_search.pm.c s cs&_pm_make;

»

ay_norn_search.pm.p s tmap_noraallol;
my_norm_search.pm.c = cse_pa_make;
my_norm_search.pm.c = CS&_pm_none;

®/

/8 emececccccceconss e/

/% FOR MIRROR MODEL +/

/% emmceceecencat.o &/

¢s@_params amy_norm_search 3
[ 4

-

cse_normalized, e NCS - Mormalized Correlation Zearch ¢

cse_normaliczed, /% NCV - Normalized Correlation Yalue </
. FALSE, /% do/den’t measure angle o/

FALSE, /e COGMEX WON'T TELL WS WHAT THIZ VARIAELE 1I ° -
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1, /¢ % of features to find e/

209, /¢ Value to determine if feature is faund 7
999, /¢ Threstold of confusion ¢/

¥

amy_norm_search.pm.c s cse_pm_make;

=
amy_nora_search.pm.p * &map_mirror{);
eay_norm_search.pm.C ® csa_pm_make;
my_norm_search.pm.c = cse_pm_ncre;

*/ ’

ctr_params #p_tp s &tri_mccel; /% <> training parameterg. <.
Cse_params #p_sparms * Ymy_norm_search; /% <> saarch parameters, s/
/4000840880858 vanessete n»oo0000¢¢o;c..oQi0l»;otho;tioooooo&éoootoco-

* ssarch,v 20 Jan, 83

- .

. Modified version of Cognex Search ver !.1.

»

.0.0*...0"0’5.l..’il.'...."‘Qi.GQQQQQQOQQl...QD‘QQQQOOOQQDOQQGOQOCI

FAIIZIZIIT SRS ITS 2T RN LN T ]

+ dump_models

L J

- Free all models associated with a probe structyre.
L J

VEPRICIS VR IBERSERVDORES/

void dump_tnogels o )

»
L)

if( p_prob_1-imgl '= 0O 3

{ ctr_calete_model( p_prob_l->mdl ); p_prob_l-imdl = 0;
itt p_prab_l-:mmgl !z 0

{ ctr_celete model( p_prob_l->amdl ); p_prob_l-.mmdl = 03
1ft o _prob_le--sadl 's 0 )

4

{ ¢tr_delete_mcdel( p_prob_L-lsmdl J; p_prob_l-smg] s LHN

1fe p_proo_2-.md]l !'s 4

{ cir_dalete_mcdel( p_prob_l-:mdl 1; p_prob_lZ-lmdl = 0}
Lfe p_prob_2-smadl 's O

{ ctr_celete_model( p_prob_2-'mmdl ; p_prab_2-.mmd!
L oppred _2-lgmdl 'z 0D

{ ctr_celete _model( p_prod_l-rsadl A_prob_l-smdl = 05

[}
>

R X2 I T2 2T ST 2T S
+ s#ar_init
- .

. Init search % 'probe’ structures.,
L )

SRBDABR200 BB ILESEIRINS/
vecid sear_initQ)

[ 4
.

/e The following allocates space for 1O results structs if neeced. »/
/e
1t L p_results )

4
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free( p_results };
3

p_results = ( cse_results #) cvc_alloc (p_sparms->results & ( 10 & sizeof (csa_res
ults))); B
*/ -
/% The following is a global rasults struct & pointer, #/

p_results = Lsearch_results;

/% Init pointers to search macel POSITION DATA structures. #/
p_prob_1 = %probe_!;
p_prob_2 = Yprobe_2;

/% Init camera #'s in model POSITION DATA structures. ¢/
p_prob_L-. camera = 1;

p_prob_2->camera = I;

p_prob_i-sea, ~ ‘ms s lmy_norm_search; -
p_preb_2- sea_perms = Lmy_norm_saarch;

L

/e FYTY Y22 TIIIIE S 2 S LYY )
* .
4+ Utility Functions e
) *

SHPEEPDRVERELREBBIRDEES
./

S RGP AARBILLAREVVERRRERS
* gearch_outline

*

. Draw a box around the alignment target where it vas found in.
* the acquired inage.

*

. Assumes that the frame grabber is in CPU access mode.

»

PYYYYYYYTX AT YR 2 LY ¥
woid search_ocutline ( image, model, results, I )

cip_butter simage; /+ =~ The image that vas searchec ¢/

cse_model smodel; /% <> The search model. ¢/
cse_results srasults; /¢ -> The search results ¢/
int 3 /e the grey leval for the outline */

3}

c:p_buffer model_match; /* A windcw of the image that is the same size
a3 the model and positioned where the mccel
vas found. ®/

/e ‘
The position of the upper left correr = the reported position - acdel ar;;i:,
raunded to the nearest pixel.
-/
¢cip_window ( image,
xmodel_match,
CIA_RNDIE ( results->x.n - mcdel->x0.n # model-sprx ),
CIA_RND1E ¢ results-sy.n = mcdel<dyd.n # acdel-Spry ),
model->image->vidth » model->prx,
model->image->height ¢ model-rpry
3

.

cgr_outline ( Ymodel_match, = 3; /¢ Qutline the alignment target. <’
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/.......OQ.O"'QQQII'.’..
* search_cross

»

* Shcw where a medel vas found in an image by drawing a crosshair
» at the model origin. The cross is prevented from overlapping the
L the edges of the image.

»

SEEAERRRRNIRSARCGEDRRBENSS/

void sedrch_cross ( image, model, rasults, = )

cip_buffer T simage;- /¢ - The 0@ that «ak sear:ras ¢/
c3e_model smodel; /% <~ The s¢arch mccel. o/
cse_results tresults; /¢ - The search results s/
int 4 /* the grey level for tha cross ¢/

{
int ) X, Yy /% The search positizr, rounded to She nearest pixel. ¢’
harm, varm; /¢ The horizontal and vertical arm sizes, ¢/

/* Get the center ot the cross-hair in pixels. e/
¢« s CIA_RNDIS ( results->x.n );
y 8 CIA_RNDIS ( results--y.n ?;

/¢ Calculate the sizes of the cross-hair arms in pixals. ¢
harm = model-“image->width / 2 + 1;
varm = model->image-height /7 3 + |;

Y /¢ Draw the criss-hair «

¢gr_cross ( image, x, y, harm, vara,
.

+

FAZ I ITPTTYT XN EEEY T IY Y

* custom_cursor_update

*» »

Custom cursor cif_pd Update routine. Erase cursor, criw new cone
and update the window,

The detault cursor cif_fg_cursor refreshes the displav of the
cursor positicon as the trackball 13 moved., You may want to
refresh a vindcw cutline or scme other graphics 1n agzision to
the cursor., This can be done by creating ancther :nstance of the
standard cursor pointing device, but with a cusiom ugzats
routine. [n the custimized cursor belaw, the upcate routi=e
displays the ocutline of the window that wvas used far Tralniz;
the model as well as the new cursor position ingicating mccal’:
origin.

BBV CESG BSR4 BBB4DSH2SARRY/

L S INE L IR O B R BN W BN

c1f_pd scustom_cursor; /¢ Glcbal pointer to a cusscalzed curzse o

784443839232 802300240000/

/9000000442400 R000000)

/e
Make another cursor pointing cevice. cif_make_cursor uses
the defaylt start, update, track functicns.

e/

custom_cursor = cif _make_cursor ( cag_image, caq_mode 13

/000000009000000.00000066/

FAZIZ2 221222222 IRy Yy

v2ig custom_cursor_update ¢« -, v, p_pd

int x, v3 . '

cif_pd *p_pd; /% => The pointer device structure #/
14 .
cif_iv_cursor ecursor_iv;
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it ¢ 'p_pd ) { cct_error ( CGEN_ERR_BADARG ); }

I ----:----------..--------.-------------.---- ./

Cursar_iv = (r " iv_cursar +) p_pd-“function_iv

/e itk i A LR R D L »/

/% Erase old cursor #/

cag_cpu { )3 -
cgr_cross ( p_pd-idisplay, ’

P.pd=>x, p_pd-ry,
cursor_iv-ix_aram, cursor_iv->y_arm,
CAQ_PASS
2
p_pc-rx = x;- /% gsave new cursor position e/
p.pd-ry = y; .

/¢ Drav new curscr «/

cgr_cross ( p_pd->display,

P.pd=>x, p.pd-ry,

cursor_ive>x_arm, Cursor_ive>y_arm,

curscr_iv-rcoler .
)

cgr_outline ( IMAGE, CAQ_BLACK );
caq_graphics ¢ )3

PRS2 22 T ST YA S XY Y Yy Y
/000600006000000000000000/ )

/% Attach the new update routine and set the color %o blink e/
custom_cursor-jupdate s custom_cursor_update;
‘reif_iv_cursor #) custom_cursor->function_iv)->coler = CAG_BLINK;
/RBVRJVBARCHREBBERIRHVIDAS/
/690000.0.0009000’01’00.'/

/4280020800500 000000000

+ ¢3_train ¢ Train second level +
L

The train coamand.
The vindow must aiready be positioned by *BOX™ or squivalent.
The model aust not already exist.

¢

FEBREERBB SRS R DI HRSDNS/

cse_model #c3_train ( origin, flag_m:del )

bool origing /® Flag - Dosdon’t train origin. #/
int flag_model; /s tlag = TRUE => not airror sodel o/
tse_model smdl; fe temp zointer to the scdel o/

int Xy, yO; /e bex coordinates ¥/

. /* Train origin if requestad #/
/e
if C origin )
P
S SR

printt ( "Pogiticn the midel <wrigin.\n” );
cip_ . rlap ¢ cag_image, IMAGE, %x0, i
custe._cursar=>x = x ¢ IMAGE- width / _;
custom_curser=>y s y( ¢+ IMAGE-hei1ght / I;
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Custom_cursor->track( Custam_cursor ;
H
it ¢ ?lag_mcdel == TRUE
4
~
caq_acquire (cag_mcde!;
0y

2lse { caq_cpui);

FE

Train the model, and sat *e seigin to be at the UL corner. Nota ¢
Y& usa the wvhole field 2f view as the scene (taq_iasga). Nots alss
the origin is specified wvish 1€ Sits to tre right of the Sinary paint
4n2 we vant for example the X arigin to équal 1/2 the model's wigsh,

we shift the width left by 1%,
*/

Praifntf ( “eccceeecacocmmcccccrececcccccaaaans
chp_stata(); /¢ wea4a TEMP sasaas o/
mdl = ctr_mecdel ¢ IMAGE, caq_inage, 9, NO, p_%p, 9 1

¥ C origin == TRUE )

- etr_origin ¢ me!l,

Ut adl-limage-dwiden 2 2 ) <4 ig
“ mdl-iinage-iheight S 2 ) <¢ 1&
’
else
{
ctr_origin ( eodl,
0,
0
¥
b,
return amdl; /% Return the nodel. e/

-
*

/ 060006090'.0000000600960

* chet_window

L

. Test for legal wirz:. size.
*

SSegesrsonase CORRSBRPDES,

int chel _windsw()

’
.~

viid walt_hZ_piey, nEL_Tingt g
int stat; -
’ S width = 5- i
it ( IHAGE')U& ¢h < 5 ) [ I“AGE :91# 1
;9 ¢ IHAGE-?he:ght ¢ $) ! IMAGE-“haight = ; @ .
if ¢ IMAGE- width > ZS6 ) ( IMAGE-lwadth = 2S¢;

SEEas.

1# C ( [MAGE->width & IMAGE-"height ) > EZ53E )

1Y
stat = FALSE; _ ' ‘
IMAGE- height = ¢ SSE3E /1 IMAGE-Twidth g

cmeccccansee\pnY );
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2lse .
stat = TRUE;
if ¢ IMAGE->height : 483 ) { IMAGE- height = 438;
i¢ 7 stat == FALSE ?

strcpy ( wmess,

"  WINDOW SCALED DOWN TO LIMITS Press 1 %2 cantinua, * ;
meny_tiny ¢ mess, NO_QP ); /¢ Display prompt, background ignare: =
wait_tb3_bl ¢ ); /% Wait for key #1 e/

s

return ( stat );

3
&

/8690944324364 EBL 4N

& tr_model

§ eomcwmcoew

. * TRAIN TQP LEVEL »

]

. Train search model. .

] The window must alresady be positioned by “BOX™ or equivalant.
. :

A2 2RI 2L TS Y Y ey
cse_nodel str_model ( p_sodel, flag_mxdel )

cse_mccel #p_model; /¢ - tha search medel #/
int tlag_model; /+ tlag - TRUE s> not mirrcr 20dsl
./

~

int w_stat;
wv_stat s FALS3E;

it ( flag_mcdel == TRUE )

LY

.

if ( cct_catch( CTR_ERR_NOFEATURE ) ! cci_catch( CTR_ERR_EADSCENE »
{

u_prompt (NO_QP, “NO FEATURE FOUND TO TRAIN Press 1 ¢> csntimua” -
p_nodel = 0;

cct_throw( TRAN_ERR_MOOBJECT );

else .

»
1Y

p_mcdel = ¢2_train « TRUE, *lag_m:ce!l J;

returnt( p_mzoel 1; 7+ Retyrn - the milel. ¢/
€ct_end « CTR_EPR_MCFEATURE 1
"0“‘.‘.;.‘.“..9"’.“’

¢3_search

Search for model in :mage, display and print rasults,
Return pointar %> cesults ssruclturce.

¢ & s & "

PP PVPPPF PP TPR YIS T T 2T ¥
cse_results #c3_search ( p_adl, p_probe, loc_num

¢se_model #p_mdl; /& => The zearch acdel. =~

probe_parms *p_probe; /% - Probe pssition Zata struct., -

int loc_num; /# Location  SEA_EHOME SEA_SHOME
TEA_CURAL  zZ:_TUR
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82 &
void pd_flush (1, over_tiny();
C33_rasullis esr, epsgr; /¢ A place to put ssarch rezylss +
int n; - /% 1o0p counter o/
double X, Y; /¢ result values conversed to flaads, o7
int X1, YI; /¢ result values conversac to intagers, -’

cag_acguire ( cag_mode);
cs2_area_search « IMAGE, p_mdl, p_probe- eea pares, p_ results 7;
Fa
<CNVERT RESULT VALUES FROM FIXED POINT TO FLOATING POINT.
*/
X s CIA_FLCATIE. ¢ p_results->x.n b
¥ = CIA FLOAT1S ¢ p_ results-iy.n );

ie
cmacsecsnassencanne cecnne

STORE BOARD HOME POSITION

! ¥4

if ¢ lsz_nua sz SEA_BHOME )
p_prodbe->b_home.pix.x = X; /+ STORE POARD HOME PO3:TICON. e/
p.probe->b_home.pix.y = ¥;
M

else if ( loc_num =s SEA_SHOME
<
P_probe=->s_home.pix..: = X
p_probe=>s_home.pix., = Y

.
L4

++ STORE SCREEN HOME PCSITICM. o/

el Rl T R kR e Ry g

SAVE THE NEW ( CURRENT ) POSITIZN

tTmsemsoncncscrnacrcenavecaawen cavcone

PSR I lu: num == SEA_BHOME . ! ¢ l:ic_num == SEA_SHOME : )

Probe-seuri.pix.x = X; /¢ NEXd = QRIGINAL o/
pr veeeurl.pli.y w4

‘l' D a3

1t lwc_num sz SEA_CURRL

’
A
p_prote=icurl.pix.< = X; /¢« NEW @ {1, </
p_probe~.curl,pix.y = '}

#lse 1f ¢ loc_num wx SEA_LURRZ
;_py@ag-';ur:.;zx.x LI Je NEW 8 2, e/
p_prote= curl.six.y T (;

‘'$ evceweme : e T L L T T T R R Y ./

4 -

SAVE THE DIFFERENCE

csennenrsssnsvecen =

*/
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it (¢ op_mode == MODE_GEOM ) ! ¢ op_mcde == MODE_MAINTAIN 1»

p_probe-rgiff.pix.x = € p_probe-rcurt.pix.x = p_price=tgurl.pli.n
P_F

_probe-;diff.pix.y = ( p_probe-icurl.pix.y - p_prode-icurl,pix.y

if ( loc_num == SEA_SHOME ! /& CORPELATICN #/
p_probe-rdiff.pix.x =
. ¢ p_probe-;b_home.pin.x - p_probe--s_home,pix. .
o_prebe-"diff.pi.., =

.
’

{ p_probe->b_home.pix.y = p_probe-:s_home.pix.,

b
)
)]

else if ( op_mode ss MODE_PRINT ?

L4
~

p_probe-Miff.pix.x = ( p_prabe-sb_hcme.pix.x = p_praba-tourl.pix.~ 1;

p_probe->diff.pis.y * { p_probe~>b_home.pix.y < p_probe-rcurl.pix.y 1,
1

else it ( cp_mcde == MODE_TEACH )

p_probe->ditf.pix.x = ( p_probe-is_home.pix.x - poprote=rouri.pis,

'

p_prebe-idift.pix.y * ( p_probe<is_home.pix.y = p_prebe--curl.pineg 1;

/& cemmmmccce~- cevemcmmens camereemanen .
i»

CONVERT THE PIXEL DIFFERENCE 70 ILS
. T -

p_prabe~"diff.mil.x = ( p_ prﬂbl-:dxff gix.x ¢ p_probe- mpp.w 1
p_prode-:ditf.mil.y = ( p_prove--gitf.pix.y & p_ probe--mpp.y !;

/e
CONVERT THE MIL DIFFERENCE TC MOTOR STEPS
./

p_problzidiff.st!p.x s ¢ p_prote-g:ffomulox 4 p_x_axis- mps !y
g prooe- it g2,y = (g _probe-:aiff.mil.y / p y_axie-mps

s

Draw *%e =:-~8s 2ng cr-ez2s for all features found.
(¥4

for (N = 0. psr = p_results;
n ¢ p_probe-rsea_ parms - vesults 4% psr-:found;
++n, **pSY
3
{
search_cutline ¢ IMAGE, p_mdl, gsr, €2);
saarch_zross ¢ IMAGE, p_mdl, pse, E3);
/+ Draw cross-hair ¢/

. X! £ p_probe-id_home.pix.x;
Yl s p_probe->b_home.pix.y;
cgr_cross ( IMAGE, XI, YI, 30, 39, €3 );

cier_tiny ( mess, NO_QP 13 fe Pe-Display latest user mes:ige. <

cagq_display (3;

/
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Save the shape and contrast scores.
»/
p_prabe->shape t p_results->score;

p_pride--cantrast = cse_contrast ( p_mdl, p_results b H

e

Print the saarch result isfcrmation
./

it ( rep_mode s= MODE_VEREQSE )

[

for (. n =0, psr = p_rasults; .
- a < p_probe-lsea_parms->results &% psr->found;
*+n, *+psr

{

printf ("Shape = I4d, contrast = I4.2f at (X5.»f,%6.9¢) in %44 as.’.n",
psr =rscore, -
csa_contrast ( p_mdl, psr ),
search_dp,
CIA_FLOATIS ¢ psre-ix.n ) # pixel_cal,
search_dp,
CIA_FLOATIE ¢ zzr-'y.n ) « pixel_cal,
psr->tiag

p
1? C rep_mode >s MODE_TERSE .
for ( n =0, psr » 5_-szults;

n < p_probe- sea_parms--results 4% psr-found;
*+n, **pgr *

r
printt ¢ "Shape = %44, c:ntrast = 4. 21f\n",
. PSr- score, cse_contrast ( p_mdl, Fszr

.a

..

-

print? ¢ “Object =2t f2ung; shape » I4d, tine = Iid ms.'a-,
P.7#3ulsi- scire, p_results- tine

p_probe-guad_search = FAL3E;

p.rrube- ciff.pix,n = Moy p oripe-.diff.zin.y ® g

cet_thrawi SEAR_ZRR_NOTFILAD 1

LY
’

a]ls2 <

Tae

_prate- ;.:..:.d_!éi?{:‘- N B

“a en

if @ rep_mode s= MODE_VERILSE
4
printf ¢
"oXe ® T4,.27 ve = N3, 1¢8Nmm,
p_probe- dift.pix.u, p.proge-"diff.pix.y

1

(™

-



Re. 34,615

225 226
/.Q.QQOO'.OQ..QQQQ4.00‘6605040.006000000060006*0‘0.66006001600004.000"
* gtil.v -l Fes, 3%
*

. THREZ AXIS ALIZ'IMEMT SYSTEM
» Copyright ) 1297

- ™PM CORPORATION

. 7. WEST STREIZT,

. MEDFIELD MASS,

-

*

+ MPM utility funciions,

*

CRL GG AR PGB UL 004248 LBERCEICGLRBAVIPREIBIED 5980880840606 44000080ves’

dauble parm, inc_val, limit;
char parm_name(801;

/0048048480802 34400348002

e gl 1t _move

L 4
- Test to see 1f a2 move really happened. This 1s required tecause
. trhe <peratcr can forget S sat the “ Manual Axis Adjus: * swiz:h,
>
. Test for ( doth of ¥ 2 2lcats less than a third fleat.
-
+ fgsurns: TRUE if either of the 2 ewcaeds the third, else PALSE.
(22T TR ETPL LTS XL Iy
int guld_it_movel daffx, dif4,, stsierancze .
double diffx, ciffy, tolerance;
’
int res_val = FALSE;
2t 10 fabstgiffxy L tolerance 1 il ¢ Fap3(diffy) | tolerance )

[

ret_val = TRUE;

-

returnd ret_val );

/0088800004003 440¢205000840

¢ get_pass
» Get/tast password.
¢ Returns: O if legal password, else non-0,

[TTTITFTRT AT XTI T YL Y V)
int get_pass()
,

(3

char super_pass(20]; /+ Supervisor password, */
int r s FALSE, key, key_count, good_pass, max_keys = §;

key_count = Q; ‘

sprintf( mess, * PASSWORD - XJ of Xd keys entered.”,
key_count, max_keys );

u_mess ( PASS, mess );

while ( key_count < max_keys )

-

. key s 0
gRt_t5C_data();
1f ey ss | 3 [ key s "7 3
it ( pd_tey 3= 2 ) { key = '2';
if ( pd_key sa 4 ) { key = '3'; 3
if ¢ ey !'s O)
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{

super_passlkey_counte+]siey;

sprintf( ness, " PASSWORD - Xd of Id keys antered.”,
tey_sount, max_kays );

u_ness < PASS, ness );

-
+

super_passikey_gountees) = 3

» % gtrempl super_pass, "33311211% );
¥ Cr ss ) [ good_pass s TRUE; ?
printf( "Xs", supsr_pass );

return( good_pass );

-

*

RETT S TIZTETYIYT Y VY TYYY YN

* sption_inis

. Test for options present, set/reset cption prasent {lags,
. 1nit 2ption hardware.
SRELJSPBLENIFRINNILARNRS/

Nt Sption_inmit)

.
.

shar motor_mess(B80);
int r a TRUE, i;
int flagl s FALSE, flag2 = FALSE;

v * cio_read_in();
r %s 0Ox30;
1f Lt r ts x30 )

’

flagl = FALSE;

T ocet_throw( UTIL_ERR_QPTION 1;

> as

flagl = TRUE; ,
strepy( motor_mess, "/ZDIONO-G );
fputs ( motor_mess, fp_comml );
printt ( “Is”,motor_mess };

.

forC i = 13 i > Q5 s-- 3
r o= Cid_read_ind);

r %= Ox30;

it Cr 'z

else <
flagl = TRUE;

~s

qQuik_delayt;

strepyt motor_mess, “/2D1000+G" ),
fputs  actor_mess, fp_camald U

« Printf { “2s* mitar_mess i;
quik_delayts;
.

2F Y0 flagl x ALSE 4 11 ¢ flagl ex FALSD

ar
3 4

hrswt UTIL_ERR_OPTION 1;

* -

L]
/OQCC‘QOQQQQOQQQQQQQQQQI'Q
¢ id_setup

- Auto-ad Just vides faln :nAc sSSzat 1nteracsi.e .
P4 4SS RPRCCER S E IR SIS/
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int vi2_setupl!

ot r;
vid_setuplt);
‘e
r 3 ccal_vades_setup ¢ caq_image, vidcal_parms );

1 ¢ p 22 FALSE

st _throwe UTIL _ZRR_GAIMOFF 1)

LA o B )

./

Y

LR

/0000000038 0¢882R383300440
* vid_senupl

. Autc-ad just vigel gain snd 7fsat in EPLIT moce ( inctaraceiv

svea )
-2
$4CI 0804042630490 20088 04/

ncetirne ALCERPT -1

int vid_setupl(}
- int r & FALZE;
char parm_nama(202;

whiole r TOUE

v = ctal_video_setup ' cag_:nace, vidcal_parms !;
if ¢ r =2 TRUE » U traal;

stripyt mess,
“CAN'T AUTO-GAlNCFF, 1 t: Pepeat, I for Manual, 2 to Acczze”
u_mess ( PASS, mass ';
while ¢ TRUE
14
pd_key = ;
get_tb3_data(d;
it ( pd_key =3 | ) { r » TRUE; ‘“reak; ?
else if ( pd_key == 2 ) { r = FALSE} break;
else if ¢ pd_tey == 4 3 { r = ACCEPT; break; :

.

I : .
else if ¢ pd_ley == 4 ) { cet_throw UTIL_ERR_GAINQFF ';
.
H
if ¢ Cr == FALSE b ! € r == ACCEPT }) { break; !

1f ( r =8 FALSE )
r

/e
strepy( mess,"CAN'T AUTO-GAINOFF, 1 to set gain % offset manuall,s”-;

a_prompt ( PASS, mess );
Y .
streay ( parm_nane, “"GAINOFF"1;
new_gainl s iparm_alter
{ caq_mcde-1gain, parm_name, 1, 200, Lcaq_mode- -gain i

new_gainl ¢ NeV_gain 3 C33_0Ce- GAin;
new 3t = new_cf? v caq_ncde- ofisat;

clear_mess C ); o . )

sprintf( mess, “CAMERA GAIN s %3, SFFEET = I3 1 to continue’,
new_gainl, new_st12);

u_prompt ( PASS, aess )
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;;‘0’060'00..090.6600000.
¢ tlicker .

* User alignment aid - alternatss camera { &% 2.
Ladd ol a2 2T YS ¥

int flicker(}

veid get_tb2_data();

u_sess ° CAQ_PASS,
“ee ALTEQNATING CAMERAS Lto exz2t." )

il

nt go,delay()

AN AT ] Y

ine 1;

for F L 2400 4 >0 iee> % ;s
- .

int go_loop = 0
int 35(?

pd_flushey;
for ¢ go_lecp = 05 go_loop ¢ 1000 go_loopes
r
L3
caq_mode->split =
caq_mode->cameri s !;
go_delay(); go_celay *; ;i _celayri; go_delay(); g _delayr:;
get_tb2_data();

if ( pd_key == t
Ld
»

cag_cput';
cag_cxnetart: TAD_SA335;
break;

L)

¥

caq_mcde-camera = Z;

ga_gelay i go_celay' '; g3_calayi gr_delayts; ¢o_czlayr
- get_tb2_datar); -

1f ¢ pd_key 3 |

.

caq_cputs;
cag_:onstant (CAQ_PASS);
breal;

L)
’

.
4

tz3_mcde-~ canera = |;

- . -

..

AL A LA T IR T Y Y Y 2 3
* L_srapt

- Promzt usar wilih (Entered messaje.
el d A I I I LI L2 2 Y LY AN

a3 u_prompt ¢ Sachkgrouno. in_string

char «  ein_s3iring;
int backgroung; /% Set background - MD_SP, PASS .-

weag wait_$H2_tluy, str_center);

$tr_canter t 1n_string, mess, 70 !;
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nEnu_tiny ¢ mess, backgroung );
4@t _%®32_bl ¢ ); /e Wait for key Wl »/
200003400 BS4EPNEPRRPRB4Y
. lTp_promps
- Prompt user with centired ressace.
. 't LQES NOT FLUZH TRACHBALL '
5008003482440 480040 "

wiid Leop_prompt ¢ background, in_steing 2

Char *.n_szsring;
int dackgraoung; % Set bactground - MO_QP, PASS .
weig wait_%ti_tli), str_centert);

sir_center ( in_string, mess, 70 ;
nenu_siny ( mess, dackgreound 1

Loop_t82_B1 () /+ Wait for key 81 WITHOUT FLUSH «/
:

AL LI X2 22 T2 22T Y2 Ty ¥ )

* 1 2SS

- Display centered uss-s Tessiqe.

SRS IRRVCRINEERINREN SN/
“gid u_mess ( backgroung, 1~_.t-i-m3

char *in_str.-;:
int backgres:=.; ‘e Set background - NMO_QOP, PASS -
vild str_cents-

panic_bytton = FALZE; ’
cct_throw( IO_ERR_ATTEMTION ); /# NOT ERROR - VIZION ATTIMTIZM 2
.S :

str_center ( in_sitring, mess, 70 ;
meny_tiny ¢ mess, background 1;

-

¢

[SPBIL BRI RRINw e N RRRES2ES

* claar_mess
+

. Clear the user message irray.
A .

4R RARERBBRBERGHEIRA284 4/

wid clear_mess } )

r

-
sprintf( mess,

-

s
d

/440844288448 88082 0000000
4+ clear_prompt
-

. Clear the usar message window.
-

(222222222 LI YL YT Y Y B

vaid clear_promgt (1}

L4

.

vaid clear_ness();

clear_mess ( )}

meny_tiny ( ness, NO_OP );
-

4

/280800835344 32308380000
* str_center
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L Center a char s%ring in an array of "out_length",
00400‘0'.060000010'6’600/

wold str_center { in_string, out_string, cut_lengsh )

char *in_string;

char *out_3tring;

int out_length;

int i

int str_length, Preanble, postamble;
char copy_stringlio0l;

if ( strien ( in_string ) > )
{

strepy ( copy_string, in_string );

strepy C out_string, °° );

str_length = (strilgn ( copy_string ) );

preamble = (( out_length - str_length ) 7 2 );

postamble = ( out_iength - ¢ Preamble + str_length ));

for (i =05 i < prasadle; iee ) ¢ strcat ( out_string, ~ " ); 3
strcat ( out_strang, Sapy_string 13

for C i = 0; 4 7 puitamble; ise 3 { strecat out_string, = = »;
3

f...00....‘00.00...”..'.
* mess_switches

-

[ 2 Prompt user about C:ignex back parnel svitches.
»*

LA T I I LT XYY Y PPy

vizid Mneés3_switchesr )

’ -

-t

vaid  u_prompca;

u_prempt ¢ NO__.-,
"COGMEX BACK PANEL TWITCHES SHCULD ALL 22 2°=, 2

. TS, Press | uhen raze.,,
’

fQQQQQQQ‘Q.QQ“Q“‘QOOQ“

* 3how_comaon

L

* Shaw the sharad 5P imagze buffar,
.40‘90606Q0.§0060§006¢10/

viig show_cmmen(?

14

w1l walt_t53_bl();

cag_c<pu ' );
cag_constant 1 CAQ_PASS ; /% Clear scresn o~
SLP_CIpY L gp_lmage, caq_inage );

fag_graphics
walt_t82_bt i 1y
Al
?

1 9488238800004 046000000ty

* NP no_tpoi ne_zp_d

-+

* Do nothang functizns - usad o sverlay unvanted fumcsion Frinters.
.6.Q..Q’QQQQ'O{..'Q..OQO/

wold Ao _opid o2

int Az _sp_ter {3

gouble | no_cp_grr {03

f‘-0000‘04066000‘00066§0‘

¢ gp_inis

L 3

. General purzzza :1ace fumst::s.
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-
$440044834400043400080080)

“iid - gp_inmite:

LA A B

- !
Ta_teginy _buq_txmer tH

vidcal _parms->lt_pct s 2,0;
vidcal_parms-ire_pct s 2,0;
vidcal _parms--lt_grey = 20;
viScal_parms-irt_gray = 3%;
viccal_parms-.serves = 10

p_pseud> = Lpseuds;

P_X. AX1S ¥ &Lx_axis;p_y_axis = by axiz; p_t_axis = %%_av:is;

p_prib_1 = Lprobe_l; p_prob_2 = LMprose_l;
p_preb_l--camera = [; p_prab_l- camera s ;
p_prib_Lt- gain 3 €l a_pczp_1- 2ffget s 7
2.preb_C-.gain s g0} S_mrcd_o- cffsas = 7;
s.prob_l-.def_gain = £0; g_or:S_l- zef_cffzas = 7;
Porrib_o-. cef_gain = £0; P_Pridp_o-. gef_cxfiget = 7;

cag_mocde->gain = p _prob_l-rgain;

taq_mode-offsat = _per t-rofiset;

e tuli.- it SRS
edit_backlash.emsl.x = 9,0;

edit_backlash.mil.y = 0,0;

e3i¢_backlash.mil.t = 0,0044415;

¢/

.
Pl

/4R BB RBBIRARHEREIRAERTS
* new_gainotf.,

-
CHBEARSRBBBRFRRAROBERN0S/

vols new_gainoftC Sff__in, jain__i10 )

u_char oft__ing
u_char gain__in;

14
-

l"
old__off = caq_ncde-roffset;
old__gain »* cagq_mede--gain;

new__ott = off__in;
new__gain * gain__in;

caq_mode-cffset = off__in;
cag_nrcde-‘gain s gain__in;
./

LY

*

/4454 CRRBRIERERNABNIBRLG2D
* old_jsainctt,

»

Laa a2t T 22T 2222 LYY ¥

neid old_gainoftn )
L d

Sug_tiner = Liug_timer; ‘¢ Timer for Cognex INT bug. e/

238
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caqg_mode-Coffset = old__off;
caq _mide=-gain s old__gain;
~/

(]

/900400000000 0000800008080

¢ parm_edit

Ly

* User tool for editimg #lsatin zoint parameters.
S0 EBERBILRER SRR RRRY/

double parm_edit( parm, parm_name, inc_val, limit )

double parm, inc_val, limit;
char parm_rame(:;

rn

void get_thl_cata(), menu_tinyr), clear_mess();
Char edit_mess(30);

pd_flushiy;
strepy 1 edit_mess,

“s to increase 2 to decrease 1 to continue” -
Clear_mess [ 1;
Eprantf( mess, “ Is ¢ If 3%, parm_name, parn, es:i_zess )

u_ness ¢ MNQ_CP, mess J;

i
[
"
C
(8]

parm += 1nc_val;

bl
4

elze it € { pd_bey 223 1 )

’
.

parm -® inc_val;

if¥ ¢ pd_tey 'z 0
if t parm’ !

parm = limy%;
if ¢ parm 7 -limit

’
A\]

para = -limit;
sprintt( mess, " Xs = ¢ 15", parm_name, pava, €f:ii_resr
u_mess ¢ NO_DP, mess °;

.
.

limet

cgturn ( parm );
.

/80 A0000088328850000008088
+ izarm_edit
>

* User tozl for editing intager parametars.
PRS0 22280 2320000000/
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couble iparm_edit( parm, parm_name, irc_val, limit )

int parm, inc_val, limit;
char parm_namell;

LAl

veid get_tb3_data(), meru_<t.=,v ¢, clear_messu);
char edit_mess{80);

USh(\;
y { edit_mess,
- ifAtTeas2 I to Cecreass ot ocontinue");

-
«” v &
XN I

clear_mess ¢ );
gorintft nes§, " s =T U4 SEC, para_rame, parm, epLi_mesE ;
w_ress ' NO_CP, aess '

pa_tey ® 0
while ¢ ! ( pd_key =221 ) )
’

'i /¢ Read Cognex I button srachbail e/

?reak;
it ¢« pd_key =22 2

;arm ** 1nc_vil;
else if ¢ ? pd_Ley 23 4 ) )

parm =3 ia:_val;

b

it ¢ pd_key !z n )
’

it ¢ parm - limit )

garm = limi%;
.

.
.

if ¢ parm ¢
’

9

-limit

para * -limit;
sprint?( ness, “ Is t* Id 3", parm_name, parm, edii_ness !;
u_mess ¢ NO_QP, ness };

:

:.

return ( parm )}

:

/BB LBABBR GG RARE A GG RRDEHY

* i1parm_alter

-

* © User toel for edising integer parameters.
CEBESLSRABIRNIRREBD AR INNE S .

2:uble iparm_alter( para, parm_nimt. inc_val, limit, output )

int parm, inc_val, limit;

shar #*oytput;

char parm_namnefl;
int r;
void get_th2_zatar), aenu_tiny(), clear_mess();
char edit_meas(22l;

char dx, dy;
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pa_tlush();
srepy ( edit_smess,
": to increase 3 to decresaza % ozentinue™);

clear_mess ( );
sprinst( mess, " Y3 = Id 3¢, rérm_neme, parm, edit_mess );
u_mess t NO_OP, mess );

pd_trey = 0;
whale ¢ TRUE )
:
T R oCio_querytcit_tz _dilge;
St Lt or 2k )
4
sprinT?l ness, "7 oz GAIN 2 3, ¥ oz AFTIZT 2 Yz, L oe:
ue”,
tag_mode- zain, cag_mcde- ofizgs g
uy_mess ( PAS3, ness 1;
:
it Cr 0
{

cif_stl_re2d « zep v, zei_y, p_po_ iy '
if t pd_tey =2 |
bDrealk;

fUpsn tz g

-’

.
-

dx = pdx;

it otrag_mode-rgain e do r 0 Timre
I
dx = oy

1Y 0 tzaQ_moce~. Qain ¢+ ds 1 2 | o
: .
d= = O3

Y
I}

cag_moge-gain += gx;

if ( (cag_mode-"cifzet + ¢y » 7 luimss
4
day = 0;
:
o+

27 0 (caq_mide-ioffsat ¢+ dy ) 2 | )
. . dy = Qi

sag_moda-iotisat +z dy;

.

fe
vtile ¢ ! ( pd_key =s 1 ) )
get_tbi_data ( 1;
it ( pd_key == | )
<

break;
b
’

it ( pd_key 3z >

parm += ;nc_val;
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*output = parm;

else if « « ¢ gy 22 3 )
’
-

Para =3 1nc¢_val;
*output 3 zarm;
1f { pd_key '= O
:
if ¢ parm * limgze
{
parm = lim:t;
+2utput s parm;
Al
4
it ( parm 5 <limit 3
”
parm = -limt;
*output = parm;
‘
4
sprintf( mess, “* X3 = 1d xs", =arm_name, parm, edi: mers i
u_sess ( NO_OP, mess ); B
L)

4

.a

«/

return { parm };
\

/4440558048842 0000000 0000

* really_save

-

* REDUNDANT CAUTION MESSAGE FOR SAVE SYSTEM TO TECGHEX DIek.
G4 BEISBBERAGRIRN SRS/

vold really_save (

void get_th3_dacady;

pd_flushQ);
u_mess ( NO_OP, "ee DO YOU REALLY WANT TO SAVE TO DISK © ss < FOR SA.E,
1 %o continue.” );
while (! ( pd_key == 1§ ) )
s
get_tEZ_Jdata ( ); ‘¢ Read Cognex 3 button trackball &7
if ¢ pd_key == 4 -

.
by

else if ( pd_key == |
{
break;

else it ( ¢ pd_key == > )
<
break;

:

)

]
’

/2200000400000 80000000

* save_mpm

-

. SAVE SYSTEM TO COGNEX DISK.

FOAS4RBSRLRRRRRADROBAENGY/
vord save_mpm ( )

I
~

veid get_tel_catai;
int error_caught;
u_char hey_save = (;
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?:m¢ss.l MQ_OP, "2 FOR PERMANENT EJIT SAVE TO DISK, l t5 ¢xntinue.” 1;
pd_flush();
./

set_tdo data ¢ ;e Reac Cognex I Busten

rachuall o7

ley_save = pd_ley;
while ¢ pd_ley ‘= 1 1

3 .3 finishad.”

disk,

get_tb3_data ' °
it ¢ pd_key == 1
breat.;

i¥ to p_orsb_l=- mel 1 X% ¢ 2d_bey =2 > o1,

u_prompt « NC_TP,

.o T:O 315 TO WRITE 1, Power duown % try agais.
sd_ley = 0y i
while « pd_vay =2 0 ) 7 3
Sreal.;

4

get_tos_data ¢ 1 /+ Seac Cognex S buston trachkball e/
it ¢ pd_ley =z 40
.

s,

elsa if ¢ ¢ pd_tey == . . >

.
-
really_zavei; /% Reduncant pramps ' ¢/
i¥ ¢ pa_ksy <2 1

L

brasr;

u_preampt o NC_27,

"Irssrs write cermitted disi., 1 te zontimue,
u_ness [ MNO_C2,

"Wreting Disk, CAUTION - Zet wrise protecs wJoer .-.os:

if ¢ errir_caught = 23t _cateh( O 1 ) ‘e Cazen any errar o
’

1t « errcr_caught =T CIC_E3R_QUIT »

et _throw ¢ QIC_SRR_OUIT »;
u_primzt ¢ NO_CP,
“ ' DIZY ZRARQR ', write grotest error - oz

1 to exit.” );
n_ATIRZT o NO_(P,
" Currect z2ish problem, then power dia~ !

P0." );

pe_tey = 0
whila + zo_bey 20 ) 0 3
Treak;

else

’

¢ss_zave_system | css_floppy_nocresi, oy

Lol SR

e '
Ll

. 4
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L]
Ll
L]
L
/.“.QQCQCO‘QQh RS RERES
¢ clean_it
L J
. lean Stencil acce.
[T TR YE LT L LY PPy vy
woid clean_it( )

4
Y

char parm_nameli£l, clean_mess(301;
int erroe_caught;
‘l‘
spraintt ¢ (lsan_mess,
“Screen clamp OFF, Remove and clean stencil, 1 &5 continug”

L
u_prompt ¢ NO_OP, clean_mess »;

sprintf ( clean_mess,
“"Replace stencil, Screen clamp ON, 1 to continue”
e
r
u_prempt ¢ NO_OP, clean_ness );
*/

sprintf ( clean_mess,
“Remove, clean and raglace stencil; LAMP CN; 1
'

u_prompt ( NO_OF, clean_mess };

-

& centinue”

-

.

error_caught = -1;

while ( error_caught '= 3 )
”
-

1? ( error_caught = cct_catch( 10_ERR_ATTENTION ) )

.
strcpy ( error_mess, *  REPEATING stencil $o board alignment.”:;
menu_tiny ( error_mess, NO QP ); /# user oess, background igncrac o
by .
) -
else{
user_align(};
pd_flush();
cct_end( 10_ERR_ATTENTION »;
:
PRI 2222 T2 22222 2T 22 LT
* maintain_it
-*
. Maintenance mode.
S4B RBPEEPRAROGRRESONR/

vold maantain_it( )

Kd
-

voed clear_messi);
¢har - parm_nane(iEl, rev_mess3liS0];
int e
r = cet_passft; «+ Cet zuperviscr password, return TRUE = cors,

it vl TRUE

L_promg: « NO_OP, )
T eese PAZTUCAD MITMATIH cee ! s

;
else $ .
sprintt « rav_mess,
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"CCC Revisisn 52, >¢ Cognex Revision g I =5 =saa.
c2c_r2v_Aum, c:_versiin 3; Tt
u_prompt ( NQ_IF, rgy_nees g

u_mess ¢ NO_CP, "I e¢: 32t Beare gexmectry, 1 %2 cxmtinue” s
while ¢ TRUE » oot !
H
- . bey = 03
et _t032 _datau);
2t pa_ley s= 2
4

dump_modelsc);
Diard_prote_cacmernry e P_Frao_1 1
biard_prite_gecsmetry: p_prop_l
or2ak;

b

2lz2 1%  pg_tey == | 3 ¢ break; 3

.
!
.
'

cag_cinszante PASS i

u_mess ( PASS, "I ts Edit ofiset, 1 to continue” 1;
while ¢ TRUE »
*
key = l:I;
cet_tu3 _data();
it U pd_kay 2= 2 ) ¢ offset_edit(); PA_flushi); braa;
else if ( pd_ley =2 § 3 ¢ Sreak;

.

4
u_mess ( PASS, "7 o Sdis backlash, 1 %5 contznue” 3;
- while ¢ TRUE )
key =
set_til_dasadn;
11 C pd_ley = 2 3 ¢ Sacllash_editiy; PA_*lushi); bre;;
else 3f « od_key 23 | 1 ¢ break;

’

/e
cif_set_window ( -:, :, S S0, if_%g_window ;
EQX :
pd_1Tlush();

caq_cpu(?;

Cgr_cross ( caq_isize, 135, l44, I0, 2u, CAQ_WHITE 1
cagq_graghics();

u_proaps ¢ NO_CP, . <x continmye" 1

Sel_cameral p orak_l- :inera, SPLIT_ON, I[MAGE_P0DSITIVE v
gainctf_paiti g .

new_:*f*2 = cag_moze- >*iset; rev_painl = cag_mice- gair;

.
L4
/9008000440 eW’ Ad 22 2212 2
¢ aodel_edit

-

¢ User tacl for entering a permanent X, Y, Theta céfsat * bachlasr,
A Al LA L2 22 22 D DTy Wi

vaid model_editt )

3

vead clear_messi);
char parm_name(1c];
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sfiset_edit « 13

sat_caterat ;_przb_l-icamera, SPLIT_CN, IMAGE_FOSITIVE i;
/e

u_promps ¢ MO_CP, “1 to set GAIN/OFFSET with trackball, then 1 %o exis." -
GALIMCOFF
.’
le
gainof?_editih; .
new_cffl = cag_mucde- n‘fset' new_gainz = cag_mcde-rgaln;
»/
/*
save_apa ( J;
./
H
FAYYIIXIR 22 LTI 222222222 «
* gainoft_edit
L 4
- User $col for entering camera gain % offset values ( buttons ).
[YYYYTIYYYYYITRR LAY S L 2 N
vold gainotf_edit( )}
void tlear_messti);
char para_namel18];

/# =cee---eoe PERMANENT OFFSETS --------- D Y

strepy ( parm_name, “CAMERA GAIN");
new_gain2 = 1parm_edit ( new_gainl, parm_name, 1, 253 )
new_gain = nev_gainl;

strepy ¢ parm_name, "CAMERA OFFSET");
new_»*12 = iparm_edit ( new_sffl, parm_name, 1, eSS );
new_oft = new_offl;

clear_mess ()

sprantf( mess, “CAMERA GAIN = 1d , OFFSET = Id 1 to continue”,
new_gainl, new_o¥{il );

u_prompt ( NO_OF, mess );

set_cameral p_prib_i- canera, SPLIT_ON, IMAGE _POSITIVE Y;

/ Yy Tz Y22 R LR R 22 12

¢ ffset_edit

»

. " User tcol tor entering a permanent X, Y, Theta ctfset.
FYYYYIXXII 222 2R X 44 ree e/

voird wéfsat_ec )

vead clear_messt);

char garm_ name(lbl;
/8 meccccacen= PEOMAMNEMT LEFZETI cwmeermececccacicccccncccanacansnacnaana .
g%razy ¢ gara_name, "CFFIZT vy
s21s_vifses.mil. . s parm_ecit . ezit_offset.all.., parm_mese. I, 1.0
sercpy ¢ parm_name, "OFFSET Y™,
gzis_cffset.miley = parm_sdis ' osdit_cffzet.acl.y, gara_cmesme, .3, 1l ;
strcpy ¢ parm_néme, “OFFZET T"1;
esii_cfisat.mil.t = zara_adid ¢ e:z:_offsat.m;l.:, para_-ama, T.al2S, T.TI
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clear_mess ¢ 1,
Epriacty mess, “CFFSITI; X = Y1,4fF Y =z % af Thata = 11,47 L.
edit_cfizet.mil.x, edit_cfiset.mil.y, ecit otfset.ail. g
W_premps « NO_OP, mess ;

ie%_canerat p_proo_l- gamzea, EPLIT_IN, IMAGE_POSITIVE o
A\J

[/ S0000400004 800000028000
* backlash_edis
hd .
. User t:cl for entering a sermanent X, ¥, Theta Sazilzish correct.
QQQOOOOOiQQQGOCOOOGlQ‘Qt}
void backlash_editt )
Ld
vid clear_messi);
char parm_name{ 1€1;

A¢ mmmsscsecs BACKLASH ENTRY cocmeoemec oo iaaa .,
Itredy ( parm_name, “dacklash Y
esit_lacklash.mil.x =
parm_edit ( edit backlast.mil.x, parm_name, 0.4221Z2, 5.0 1
sircpy  parm_name, “backlashk Y"i;
2d4:%_dachlash.mil.y =
parm_edit ( edit_vacilash.mil.y, parm_name, §,432:2, S, ¢
33¢CEY U parm_name, "backlash T);
edrt_Sachklash.mil.t =
parm_edit ( edart_bachlast.mil,s, Parm_name, Q.000Z3€l, 0.1 g
tlear_mess ( );
sprantde mess,'"ba:klash: X = J1.3F Y = 21,479 Theta = 21,47 1 2 zomsinua ',
edit_backlash.mil. ., €31t _Dachiastemil,y, edis_bachlash.ail.t '
u_promgt ( NO_OP, mess !;
Set_cameral p_prob_l--camer:, 3PLIT_ON, IMAGE_PCISITIVE o)

/9906440800000 0800040000000

* manual_align
*

User &ic o mamuall, align sraces.

If camera Ws for enter or exit = 0 3 ng change.

- b 9

(22 2o T X2 XY 2T T SN Ty Y Ay
volid manual_align( entry_camera )

int entry_camera;

A

void set_camerat}, cet_SS2_Zatat, aenu tiny(;
cip_buffer user_winacw;

pa_tlush();

ca3_sputn;

tag_constant. CAQ_PASS

€ip_window ¢ cag_image, huser_uindww, 138, 13, 09, 00 g,
egr_cutline! Yuser_windeow, CAQ_BLINK j;

Caq_gJraphicsi);

7« CAMERA #, NO 3PLIT, MORMAL POLARITY +/
Lt £ entry_camera == p_prob_l-camera )
$

y_ness ( NO_OP,
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"¢t CAMERA | ¢& 2 for next camera 2 for split 1 %2 ex:z,®

set_camera( p_prob_l-"camera, SPLIT_OFF, IMAGZ POSITIVE y;
: _ -
else if [ entry_camera == p_prob_2-“camera )

u_mess ( NC_OP,

“#e CAMERA 2 ++ 32 for next camera 2 for gplie Loto exis,.”
set_camera( p_pgriob_l--camera, SPLIT_OFF, IMAGE_PCSITIVE );

cag_cpu(d; .

€ip_vindow ( cag_image, Luzer_wisdew, 138, 124, 200, 200 );
cgr_outline( Luser_window, CAQ_SLINY );

cagq_graphicst);

pd_key = 0;

while (! ( pd_key == 1 )

get_tbZ_data ( ); /« Read Cognex 2 button trackball </
if ( pd_key =3 4 )

{

next_camera ( );

}
else if ( ( pd_key 33 2 ) )

L]

u_mess ( NO_OP,

“e2  SPLIT e 2 for next camera ~ Yor split 1 %2
P
set_camera ( p_przb_i--camera, SPLIT_CN, IMAGE_POSITIVE

Al
4

b

p3_tlush(l);

/e
u_prompt ¢ NO_QP, "1 to set GAIN,/CFF3ET with trackball, then 1 to exis.” 13
GAINCFF

new_sffl 1 cag_moge- offset; mav_jaial s cag_mode- gain;

¢/

f0'000000.00000.0600.000'

¢ next_camera

*

. Togg™  camera.

L 4

ITTRYTITRI 2T LY PR SPYEFYY VS

v3ld nexs_taneral !

I
S

if L tag_moge- camera = p_grob_l- camnera
.
-

u_mess ( MO_OP,

"ee CAMERA . ++ 2 fir ran% camera 2 for szl R TOR
set_cameral £ _zri>_l- camera, IPUIT_OFF, IMAGE_2I3IT:Ive o

LY
*

u4_mess ¢ NO_QF,
“ee¢ CAMERA | <o 3 for next camera o for golat
sat_camera. p_pred_l- camera, SPLIT_COFF, INMAGE_FOSITIVE

ar
e
L]
*

o

]
~

L
+

-
+

FAI T XTI RS PR 22 24
* set_camera

-

“ Se*% camera parameters.
- .
FEYTITRIZYIT IR 2 2 P P 20
i3 set_:amera( camera, 32

1%, polarity

1
-

-



-
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ins camera, split, pxlarity;
cag_ancde- camera = canera;
cag_acde-rsplit : gplis;

- eaj_acde--acguire_palarity = aclarity;

x
.

RIS 2T TR P IR T YT Y ¥ VY P

v gat_dip

[ 3

. Get/process VEX Jip switcles.
-

F4352443884208822430080%/

vxid get_dip(d

L4

»

vald mess_switches();

260

int all_switches, syst_suitecnes, usar_switches;

all_switches = cio_read _dipswi(i; /+ Get VEX dips ¢/

user_switches = ( OxFO % all_zuitcre:z
syst_switches = ( OxOF % all_swi%:res 15

neE 0

while ( syst_switches 'z O 1 ;» Wait 111 syst switches = 0, o/
r
A
all_switches = cic_r#ac_diosw!;
Syst_switches = 0 .OF L all_switches )i
it ¢ syst_switihes '= 0 ! ness_switches();

P

Switih ( usar_switches
<

czse O3
. debug _m:oce = [E5_MNCRMAL;

break;
case Oxif:

debug_mxce = DEG_NO_PRIMTER; -

break;

case OxE0:
mess_switches< );
debug_mcce = DEG_CORRELATE;
break;

case OxFO:
mess_switcnest i,
debug_ncce s UBRG_SCREEN;

: bresk;
default:
mess_3Jitzhiz !
debug_ncde = DEG_NORMAL;
break;
:

L3
.

ARSI IIT I LRSS S22 2T
+ flag_ it

*

» Initialize flags.

. -
CAB PRI BRI BRI NEEINN/

vaid tlag_init(?

.

motizn_mode s MODE_3TATIC;
align_onk_state s FALSE ;

*

[ 3442308883380 BRE2083809
+ dump_menus

-

/¢ N debug. ¢

/% CORRELATE Scrzan

/* Screen cnly, */

/% No cebug. =

N2 ASP-23 zrasent, e



Re. 34,615
261 © 262

¢ Frae all menu nemory.

>
500dl‘OQQQGOQQQOCQQQQQCO/
*ald dusp_menus()

r

3

void free_menu();

‘ree_menuy ( %tiny_over );
free_menu ( Stiny_menu );
fres_menu ( Lmain_menu );
.
4
/00600.00'!6.0060600...0’

* menu_init

. -
¢ Init MPM main, help % prenss <arus.
*

SLLXFRERDOBTRBEBHRRARARRS/
vold menu_init ()

I d
.

void set_sel_2: ', saie_menul), free_menu(), menu_main();
void help_init' ', nalp_display®);

printf ( * init menus\n" I;
nake_meny ( %tiny_menu ; /v Usar prompts % messages. #/
mabe_menu ( %tiny_over 1;

gd_tey = 4;

mate_menu ! hcopy_raight.); /+ Copyrizht nccize, ¢/
nelp_1nit t Yes s right g

relp_display ¢ czpy_right 1; /e 0L

Play cloyriznt rosiza, e

[ 4080448088306 43 208880 00¢
e relo_inrs

-
. Inzt MPM help manu,
. NOTE : Help scrsen ciler Z2tault i3 1zos:te norsal scresns,

PLLBLLGBEHRIL RIS RGRRIR O/
wpa@ help_imat t p_nenu

Menu_parameters +p_menu;

3
.

¥t p_menu- sireen =z Lhalg_screen
”

p_menu-1mage = main_help.imaze;
p_neny- £_imag2 = main_hels.s_image;
.

’

a_menu- scraen- inh = p_menu- screen= siink; ie Colar = cgfault o
p_nenu- 'screen-.dackgr T p_MRNU-. scraen-.scSachgr; .
p_menu-.slreen=. Cursoira F S nhenu- Cursary; /e Curscr = Zefault -
s_menu- sirsen- Jursory 3 p_menu=. Curscry;

ciz_s@*t 1 p_menu--image, p_menu- bix_cilar 2;
csr_cutline ¢« p_menu--image, p_menu-. border_color );

$f ¢ p_menu-.border_color =32 T3 _ILINN O
<
p_meny--ecreen-. taclgr = p_menu-. borcer_color;
A
,
cgr_grint¥ ¢ p_menu- screen, "I3", p_menu-.iext );

-
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ANy geresn~-ak

s : p_menu-Fscrcen-fscbackgr;
F_Tenu-~ gIresn- Lachgr = F.menu-.screan- scink;

Re. 34,615
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/% Colar

P_menu- screen-scursorx = P_menu-:linel - x0;
p_menu-.screen-}cursary * p_meru-’line}=~"yi;

:;r_printfip_menu-:s:rten, "ls",

p_menu-&l;nll-@textl;

P.Tenu- screen->cursorx = P.menu-"lingl- «0;
;_menu-?s:reen->cursory T op_menu-“linel- y0;

:;r_:rintf(p-menu-}screen, "%s",
p_renu-rscreen->cursory = p_meny-

CIr_printtip menu- screen, “as",

~TENUT Screen-tcursorx * p_menu- |

neZe iy

’
F_neri- limal-t

o renu=Tlinel-text);

lire2- Wi
P.TeNu-lscreen-.cursory = p_menu- .

[ ]
=
(4]
~e

ines - xin

-
c_tany - Ecreen-:cursory = FoRenu-line< - yo;

SFTLPTInttis_menu-lscreen, "3, p_menu- lined-tent;
P_renu- screen-.cursar. E.nenu- | me%- .
P.N@AUC Sirgens Cursiry T 5 meny- lineZ- yoy
CETLArintfip renu- gcresn, "%3", g_menu- |in2t- tent;

L3
Kl

.
/0.0‘..00.‘-..0.00..0...'.

* 1%0a

*

» Stanac_.d ¥ &

-

- Not even names “ave heen z

S99 0243208020820 02 00804/

int cceitoa (ny s ¢
thar sll;
it n;
?
int i, sign;
3Prrosign T Al 0y
.
k]
Y A 3
. ?,t n;®, .
4
L% O
-l -
-l
.
-
s{i*e] 2.7 3 10 « 't)';
-
wnile e n /s G0 0 13

<f ¢ g1gn 10
4
-

slive] =z 102,

,
slil * '\OY;
reverse( s };

-
-

/QQ‘QQO...IOQQ’QQOQQ!QOQQ

R integer t: ascii cinvers.on,

hanged to preotaect the :anzcent.

recsrd sign #/

make n pirgitive e/

/% generate digits in raversa croe-

/% zet next digit s/

* atol

»

. Standard K & R ascii to integer conversicn.

» .

- Not even names have been thanged to protect the innccent,

OQQOQQQQOQQOQQQQOQQOO‘QD/
int cccator (s )

char s(2;

B raversa o

-
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4 o

b} i, n, sign;
for (1 s ; sliles’ ' §! gliJ=za'\n* ! £l1l22' 8% fear
sign = };
O sli] =2 Te? 1 g[i) 32 v
%x;n ® ( glies) =3 *or 3 % .+ -ys
fsr ( n = .

i 8Lid 3= 107 W% sLi) = vyt jes )

T 10 e n + 30:) - a0,

~s D r'\oa

2turn ( sign * n I,

s oy

/8004404200800 00 44448000

¢ quil _celay

*

. ArBi’  ry siftuiare Z2lay l:icp,
»

BEELBER233B 26060628448/

watd quik _delayod

4

.

int i
Sxe 0 L o3 ZECOQ; 1 0y Les ot 22
prinsfe " " s
.
p
,’QQOQQ’!OQOOQQOQQOQQQQQ.Q
L DAL S-E D B
*
* Arbitrary softsara celay loop.
*

CEBBHBRABEFP 4403344284438/
vioid soft_delay(d

”
.

int i;
far 4w ZOOOGDS 1 - Oy a=- 2 02
printfc v &'

b}
.

V2 LI LI L PSR R Y222 D X Y LY

LR -384-]

»

. Force 3th bit &2 & conm stop Sit.
-

4060600606&606!006600000/
.
vieid Bit8 ( ness )

char  #mess;

while ( ¢ * emegge++

ts OxB0O;
use (¢, fp_commi 13

YR TR IS

LY
.

/G003 206282008820000308

+ free_menu.
*
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. Discard menu % free the memcry 1t cccupied,
L g
S0 DSEBRBIVERBEIRERIBOS/

vold free_aenu( p_meny )

MEeNU_parameters #p_menuy; .+ - ¢t meny scruszture., ¢/

.

if ( p_menu- image }
- R
free « p_menu- image ';
p_menu-rimage 3 o
. .
*

L)
P

/ ....QQ’.O'..QOO.'Q..CCOOQ

* make_menu.

.
. Setup .uffers % text for a menu.

. [t 1mage buffer already exists, free the memary arce rezraics :-,
*

PREG4BLSBL X400 220202008/
vold make_menut p _menu )

MENU_DAramesers *3_menu; ‘e - %3 aemu sSryucturs, e/
N .

1% @ p_menu-.flags =z MENU_PESMANENT

L

. p_men:- imaze * . /e =l ooiz_sufier, e
cip_create
¢
- tp_menu-:vij),

tp_menu-yl),

LH

else 1f ¢ p_menu--flags == MENU_TEMPORARY
1% ¢ p_menu=- image 's (O )
cip_delete ( p_=menu-"image 1;
p_menu-.ilraga = ;
if ¢ temp_image '= 0}
’
cilp_delete ( temp_image );
tamp_imaze = O
*
p_menu=>image =
cip_window
€
- gp_image, teans_inage,
a, 9,
(p_meny->xiy,
‘p_menu--yl)
¥
p_menu--p_image = %p_menu- image; Fe =N <k cip_buffer. o/

/¢ Copy Cognex default screen siructure #/

cu_copy ¢
cgr_foscreen, /¢ Default screen structure, ¢
g_menu->screen, /¢ = new scruen structure. -
sizecf ( #» ( p_menc- z:ssen
);
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/¢ Put <> = 'cip_butffer’ imtc the associated Tegr_screen’, ¢/
p.menu->screen->ibuff = p menu- p_ranage;
p_MENu-  SCTREN=.CursQrx = p_MmEny- Iurssrx; /¢ Cursor = detault, e’
p_mtnu-lscroen-)cursory s p_menu- cursory;

cip_set ( p_menu-'image, p_menu- b~ talar g
cer_utline  p_menu-“image, p_cteru-. bnrﬂer eolor 13

1Y« p_menu-_border_colar =z TAQ_BLIMY

[

L

s_menu- screen- backgr = F.nenu-"torder ciler;
cor_printf ¢ p_.enu- scrasn, "%s", p_tenu- teit .

/% REVERSE IN¥ % BACKGROUMD ¢ 2y the 'cgr_screen’

meny--ecreen= znt * P_Meru- 3lcpan- eclazlige;
menu--screen=-backgr = p_meny-, sireen- scink;

default values + «-

-
o
P
'
<+
/9004444848480 880064808000
* pgd_flush

*

* Flush the pointer cev:ica,
B2 4422 RCRA 42464 2S R0 08

wild pd_tlusnu

g
~

vaid c1f_th3_flusnh();
cif_tB3_flushin; /% Flush <rackball e/
d_key = 3 i

2 1)

FAAALI IS YT XL LYY FY ey
s gat_ts2_cata.
»

¢ Get the return cata froem the Cignex 2 button trachkdall.
-+ " -

bbad sl LI I TR ST DY PPy Yy
void get_tbZ_datal)

<

int r;

if ¢ FANIC =2 TRUE J!!v paniz_buttan sx TRUE N

b
ranic_tuttan = FALSE:
(444

ct_throw( [0_ER®_ATTENTION ); . /% NOT ERPROR - VISICN ATTINTIZN =i
L ¥ .
if € strlen ( arror_mess ) 'z O 3
menu_tiny ( mess, NO_OP Y; /e Display user mess, backgroung igncres o
strepy ( error_mess, ** );
\
L)
pd_key = 03
r o® 2o _qQuery ( cif_tb_file »;
it Cr >0
{
cif_tb3_read
( .
pdp_x,
pap. Y,

p_pc_key
)i

(']
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if «f PANIC == TRUE »:it pamz:_Sutton == TRUE M)
I d
Y
panic_button = FAL3E; ] .
cet_throwt ID_ZRP_LTTINMTION o) /e 0T ERQDR - ISION ATTINTISH
e/ .
. :
4
AL I YT PY YY) 44839048
* wart_ts3_bl.
.
¢ Wait for button I from the Cognex 2 butten trackiall,
L J

QQ‘QQQOCQQ.QOQOQQQCO’O’./
vold wait_t53_bl(:
<
voad cet_t23_datat:;

pa_tlush(s;

while + z2_ lay 's | )

et_tb3_data i »; /e Read Cignex 2B trachtall e/

LEd (]

.
+

AZZTIITT T LT LT TR Y ¥Y PP PTIeS
* loop_ta3_bl.

»
- Wait for Sutton 1 from the Cognex 2 bution trackball,
. 't DOES MOT FLUSH TRACHNSALL '!

QQ‘QQQQQQOQ.QO}0000.”.'[
veid loop_te2_bl()

’

.

void get_tb3_data();

while ( pd_key 's | )
get_tb3_data ¢ ); /+ Read Cognex 3B trackball «/°

A
’

fQQO.QQQQOCQQI.G{QQ.’{QG!
# if_tb3_bi.

<+ - .
¢ ¥ mcst recent button is nat button 1, Wait for butten i,
-

RELEEBFLHISSLRABERRERARN/

Seeid Lf_E2 bl

"
.~

veid get_tb2_datai);
while « pd_key 28l )

get_tb3_data ( ); /e Pead Cognex SB trackball &/

)
Pl

FAZ 2222 2 22 2 T T T I RY VR Iy

* help_display.

-«

- If user pressed trackball key 3, display help screen.
L 3

L 22X 22 000!.00000.!0.05}0/

vyld help_display' p_menu )

mEnu_parameters ep_menu;

.~

PR pq:tey sx 4 )
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cagq_ vt
caq_. stant ¢ CAQ_PASS '; /e Clear ..raen ¢/
help_inmit ¢ p_menu );

cgr_display_image
4
p_menu-:inage, ’e gre ./
caq_image, /e 2% 'S
p_menu=- n_xf¥set, /e - 2fF e,
p_menu- yy_i*tzas, [+ g it W
< ‘e nag e/
'
aq_graghics ( 13
pd_flushid;
y_ness  NO_OP, “Press 1 to continue.” )
wait_t83_ bl ¢ ) J% Wait for trackball key L ¢/
d_tey = 4; /¢ Querwrite hey | with vg, 3 ¢/

cag_cpu ¢ 1,
zag_z:nstant o CAD_PASS 13 /% Clear screen &/
cag_grapghics ¢ 1

‘
4

"
’

IQQQ{'}QQQQ’QQQ.GQ.!QQQQO
« sat_sal_p

. .

* Set pointer to menu selecticn structure,

- ]
.‘040#0600‘60“.600046#0/

waid set_sel_p7)

L4

.

switch(cur_menu_sel)

r
.

case 1: p_meru_3&l = Ymen_sel_l; bresk;
case 2: p_menu_sel = Ymen_sel I; break;
case 3: p_menu_sel = Lmer_3&l_3; breal;
case 4: p_menu_sel = Ynen_sel_4; break;
case S: p_menu_sel = Ymen_sel_S; braak; *
1
case £: p_menu_sel = umen_sel _€£; breai;
%/
default: breal:;

0y
.

.
s

/ PeryeveeyeeYYYY 2RI 2 22 2110 44

+ meny_tiny

-

¢ Display/redisplay a cne line menu at the batsom of the screen.
»

000000.}0‘66060000066000/

void menu_tiny ( mess, tm_iaage)

char mess[301;

enum czlor ta_image; fe Calaor to set the rest I the sifEen.

LA}

oft strlem ( error_mess ' 'z 0
L4

mess = terror_mess(0);

. P
*

tiny_menu.3Crik...= cursors =
tiny_menu.sireen-‘cursary *

cur_mery_sel -= 1; ¢ Force cursir back o current selection o/
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cgr_prantf ¢ tiny_menu.screen, “Xs“, mess );
caq_cpu ¢ 2;

st ¢ tm_image '= NO_OP »
caq_constant ¢ tm_image ’;

cpr_display_image
|

tiny_menu.image,
cag_imaje,

tiny_menu.x_cfteet, /¢ x off »/
tiny_menuy,y_oiisat, /e y off o/
!
3;
cag_graphics ¢ };
ifC s3rlen ( error_mess 1 !z O}
r
A Y
strcpy ( error_mess, "™ 1;

L
¢

JEBE RS HEBROLFABRLBRBENS

* Jver_t.ny

<+

¢+ Overlay non-graphics =ne line menu at the botsocm of the 3craen.
»

IMGQQOCOQiilo&.iilil.l:«lll

viyid over_tiny ( mess, m_:imaga’

char mess(BN];
©enum color ta_image; ] /% Colar to set the rest of the screen. &/

4
.

3?0 strien ( error_mess ) != O )
r
-
mess * Yerror_messi();
Al
. +
tiny_over.screen->curscrx = 2;
tiny_over.screen=jcursory = 2;
car_printt ( tiny_over.screen, "Is", ness ;
cag_ctpu € );
if ¢ tm_image != NO_QP )
I d

(Y

cag_censtant ( tm_image );

-
¢

cgr_display_image

(

tiny_over. image,

caq_image,

tiny_over.x_cffset, /¢ u 294 s/

tiny_over.y_cffses, /* y off &/

{

3
cag_display « v e Show the STATIC image and messace o/
1% s:r}cn ( error_mess ! ‘'s o)

,
.

strepy ( error_mess,
L]

4

wa
. ";

L]
v

/8808684302043 82800R44068
#+ diag_halt

*

. Diagnzstic halt.
»
006##'0060000006!0}0460.!
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viid diag_halt()
.

w2 id clear_prompto();
char nessfEOY;

u_mness ¢ NO_QP,

“DIAGNOSTIC HALT AR A R R A A RN Press | to continue.

clear_prompt ¢ 13

.

o+

AT I I 22 222222 12 4

* nenu_main

L

¢+ Display/redisplay the main menu.
L 3

PYTYIYSTI TR ARY YL LY 22 ¥

vioid menu_main()

tavr_screen. ink = E3
tovr_screen.backgr = 4}

ip_sel_oft = cip_create ( 20, 2!, 3 3;

cag_constant ( CAQ_PASS 1; /% Clear graphics plane. +/
cip_set ( ip_sel_off, CAQ_BLACYK );

¢gr_sutline ¢ ip_sel_oft, CAOD_WHITE »;

-

/¢ Put menu selectizns o the sain renu image. #/
I
for( cur_menu_sel = 6; cur_menu_sel > 1; cur_nenu_sel-- !
®/
tor( cur_menu_sel = I; cur_menu_sel . 1; cur_menu_sel-< )

I
.

set_sel_p ( );

cgr_display_image
¢
ip_sel_ct!?, /e src %/
main_menuy.1imige, /% 33¢% LT
p_meny_sel--x0, 8 x off &/
p_meny_sel- y0, /e y off &/
1 /e mag e/

LE
main_menu.screen~>curscry 1 D _meny_sal-xd + IT );
main_menu.screen=:cursiry = ( p_menu_sel-iyd « 1 )~
cgr_printfimain_menu.screen, “Is", p_menu_sel-text);

A
«

set_sel _p ( V;
cgr_sisplay_image

1p_sel_otf,
aAln_menuy, 1mage,
-~ p_menu_s&l= 10,

p_menu_sel->y0,

!

' |
main menu.screen-::urSurx 5 ¢ p_menu_s&l- <0 +« ZT
main menu.screcn-icuraar/ = [ p_menu sal-.yu + 1)
car_ pr;ntf ( main_menu.screen, “Is", D _menuy_sel-taxt 1;
prinef ¢ " SELECTICN = Ig\n", cur_meny_ sel 1;

cagq_cpu U g /+ Enable access to frame gratcer. ¢/
cgr_display_image
(

main_menu.imige, /% gre &/
cig_image, /e dst  »/
main_menu.i_t¥fzEt, /¢ X ott &/
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main_menu.y_offset, /¢ y off o/
/% mag e/

{
13
u_mess ( NO_OP,

"Press 1 to select
caq_graphics ( 1;

/neen 4208242800002 000%¢
* next_szlaction,

»

* Turn off cursar at present menu selection, ypdate sa!
* number % turn on cursar at new selection numper.,

»

iOQOOOQQOQOOQ.OGOQOOOQOQ/

Press 2 tc move cursar,”);

280

/% Show the LIVE image and messize ¢/

vald next_selection( image, sel_sftset )

cip_buffer #image;

int sel_stfset;
1t ¢ image =* caq_image !
caq_cpu ( );
ses_sel _p ( );
cgr_3display_image
¢
ip_sel off,
image,
p_menu_sel->x0,
p_menu_sel->y0,
1
k]
cur_menu_sel +s gl _offset;
cur_menuy_sel += 1;

’e
1f{cur_menu_sel > E)
o/

ificur_menu_sel 1 %

4
~

tur_menu_sel = |;
set_sel p «
cgr_cdisplay_imacse

'3 H

ip_sei_on,

image,

p_menu_sel] -x0,

p_menu_sal-lyQ,

!

Y
1f L i1mage == cag_image !

r

cag_graphics ¢

*

(%)
—

/% Usad to alter ( +/- 1 current selectizn

ecticn

AuUMCE”, ¢’

/% Enable access to frame grabber. e/

‘s gre ./

Se gst ./
LI & S
VA2 AN Vi

/+ mag ./

Se Sifszt current menu selecticn. e/
"+ Incrament current menuy selection. #/

/e
/e
/e
/e
/e

sr¢ &/
23t »/
x off o/
v ouft e/

nag */

/¢ 3how the LIVE image ang IESSaQe ¢/
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What is claimed is:

1. Aligning apparatus comprising,

an object to be acted upon at predetermined locations
defining a pattern,

a device characterized by said pattern for acting upon
said object,

a video probe arranged to look at both said device
and said object for providing image signals repre-
sentative of both, )

means for comparing both image signals to obtain an
error signal representative of misalignment be-
tween the device and object,

means responsive to said error signal for [relatively
positioning] rranslating and rotating said device
Land said object] to reduce said error,

and means for operating upon said object with said
device upon said predetermined locations.

2. Aligning apparatus is accordance with claim 1
wherein said video probe comprises a mirror tube hav-
ing a mirror at one end intersecting the mirror tube axis
at an angle of substantially 45° and exposed through an
opening in the wall of said mirror tube,

a video camera located at the other end of said mirror
tube for receiving images reflected from said mir-
roT,

said mirror tube being rotatable about the mirror axis
between at least a first position exposing said mir-
ror to said device and a second position exposing
said mirror to said object.

3. Aligning apparatus [in accordance with claim 1

and further] comprising, _

an object to be acted upon at predetermined locations
defining a pattern,

a device characterized by said pattern for acting upon
said object,

a video probe arranged to look at said device and said
object for providing image signals representative of
both,

means for comparing both image signals to obtain an
error signal representative of misalignment between
the device and object,

means responsive to said error signal for relatively posi-
tioning said device and said object to reduce said
error,

and means for operating upon said object with said de-
vice upon said predetermined locations,

a second of said video probes spaced from the first-
mentioned video probe arranged to look at both
said device and said object for providing image
signals representative of both at areas thereof dif-
ferent from the areas viewed by said first-men-
tioned video probe,

and means for relatively displacing said video probes
while in fixed relative relation and one of said ob-
ject and device predetermined incremental dis-
tances in first and second orthogonal directions and
a rotational directional to provide a reference
image signal characterizing said pattern.

4. Aligning apparatus is accordance with claim 3 and

further comprising:

for each of said video probes video probe support
means for selectively moving the associated video
probe between a first position located between said
device and said object and a second position out-
side the region between said object and said device,

and means for locating the associated video probe in
said first position before acting upon said object
and then displacing said video probe to said second
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position after relatively positioning said device and
said object to reduce said error and operating upon
said object with said device upon said predeter-
mined locations with the associated video probe in
said second position.

§. Aligning apparatus in accordance with claim 4
wherein each of said video probe support means com-
prises,

a movable probe support carrying said video probe,

a fixed base having vertical walls each formed with

front and rear slots with each slot having a horizon-
tal leading portion and a depending angled trailing
portion,

said movable probe support having elements for rid-

ing in said slots to allow said video probe to move
between said first position with said video probe
extended and said second position with said video
probe retracted.

6. Aligning apparatus in accordance with claim [8]
3 wherein said movable probe support comprises a main
clamp supporting said video probe substantially at its
center of gravity and further comprising,

ball-and-cone pieces and reference balls,

said fixed base comprising a vertical bracket carrying

one of said reference balls and said ball-and-cone
pieces,

said main clamp carrying the other of said reference

balls and ball-and-cone pieces arranged so that
engagement of said ball-and-cone pieces with mat-
ing reference balls defines a reference position of
said video probe.

7. Aligning apparatus in accordance with claim 1 and
further comprising,

video probe support means for selectively moving

said video probe between a first position located
between said device and said object and a second
position outside the region between said object and
said device,

and means for locating said video probe in said first

position before acting upon said object and then
displacing said video probe to said second position
after relatively positioning said device and said
object to reduce said error and operating upon said
object with said device upon said predetermined
locations with said video probe in said second posi-
tion.

8. Aligning apparatus in accordance with claim 7
wherein said video probe comprises & mirror tube hav-
ing a mirror at one end intersecting the mirror tube axis
at an angle of substantially 45° and exposed through an

-opening in the wall of said mirror tube,

a video camera located at the other end of said mirror
tube for receiving images reflected from said mir-
ror,

said mirror tube being rotatable about the mirror axis
between at least a first position exposing said mir-
ror to said device and a second position exposing
said mirror to said object.

9. Aligning apparatus in accordance with claim 7
wherein each of said video probes comprises a mirror
tube having a mirror at one end intersecting the mirror
tube axis at an angle of substantially 45° and exposed
through an opening in the wall of said mirror tube,

a video camera located at the other end of said mirror
tube for receiving images reflected from said mir-
ror,

said mirror tube being rotatable about the mirror axis
between at least a first position exposing said mir-
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ror to said device and a second position exposing
said mirror to said object.

10. Aligning apparatus in accordance with claim 7
wherein said video probe support means comprises,

a movable probe support carrying said video probe,

a fixed base having vertical walls each formed with
front and rear slots with each slot having a horizon-
tal leading portion and a depending angled trailing
portion,

said movable probe support having elements for rid-
ing in said slots to allow said video probe to move
between said first position with said video probe
extended and said second position with said video
probe retracted.

11. Aligning apparatus in accordance with claim 2
wherein said video probe comprises a mirror tube hay-
ing a mirror at one end intersecting the mirror tube axis
at an angle of substantially 45° and exposed through an
opening in the wall of said mirror tube,

a video camera located at the other end of said mirror
tube for receiving images reflected from said mir-
ror,

said mirror tube being rotatable about the mirror axis
between at least a first position exposing said mir-
ror to said device and a second position exposing
said mirror to said object.

12. A method of aligning an object to be acted upon
at predetermined locations defining a pattern with a
device characterized by said pattern for acting upon
said object which method includes the steps of,

positioning a video probe to look at first one of said
device and said object and then the other for pro-
viding image signals representative of both,

comparing both said image signals to provide an error
signal representative of misalignment between said
device and object,

Jrelatively positioning] translating and rotating said
device [and said object] while sensing said error
signal to reduce said error,

and operating upon said object with said device upon
said predetermined locations with said object and
said device then being in alignment.
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13. A method in accordance with claim 12 and fur-
ther including the steps of moving said video probe
between an inside position located between said device
and said object,

then locating said video probe in an outside position

outside the region between said object and said
device,

and operating upon said object with said device only

with said video probe in said outside position.

14. A method [in accordance with claim 13 and
further including the steps of] of aligning an object to be
acted upon at predetermined locations defining a pattern
with a device characterized by said pattern for acting upon
said object which method includes the steps of;

Ppositioning a video probe to look at first one of said

device and said object and then the other for providing
image signals representative of both,

comparing both said image signals to provide an error

signal representative of misalignment between said
device and object,
relatively positioning said device and said object while
sensing said error signal to reduce said error,

operating upon said object with said device upon said
predetermined locations with said object and said
device then being in alignment,

looking first at one of said device and said object and

then the other with a second video probe spaced
from the first-mentioned video probe to provide a
second set of image signals representative of said
device and said object different from the image
signals provided by said first-mentioned video and
the areas representative thereof,

and relatively displacing said video probes while in

fixed relative relation with respect to one of said
object and device predetermined incremental dis-
tances in first and second orthogonal directions and
a rotational direction to provide a reference image

signal characterizing said pattern.
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