Physical and specimen coordinates:

On F30 at 23K (nominal image rotation 90 degrees):
Increasing stage coordinates moves image in these directions:

Increasing Z when tilted positive moves image opposite to Y
Tilting positive turns the back end of the rod CW, seen from the tip

(positive X) it turns CCW

Increasing X moves the rod IN

Increasing Y moves the back of the rod to the right from the outside => the rod pivots in Y to move left
Increasing Z moves the back of the rod down from the outside => the rod pivots in Z to move up
At 59K (nominal image rotation 180 degrees) the image moves like this: 


Specimen coordinates when viewed on screen or

 camera before the rotation are thus like this:
Where +X is oriented toward the tip of the rod

Conclusion: specimen coordinates form a right-handed coordinate system with Z up in scope, and the sign of the angle is appropriate

Stage Coordinates of a point on the specimen are the coordinates the stage has to be moved to for the point to be centered, so this coordinate system is 180 degrees around from specimen coordinates.
X axis inversion is used to account for the mirroring of the image in omega filters.  Its only consequence (until STEM rotation had to be fixed) was the inversion of the X axis of the fallback specimen to stage transformation.  Seemingly the typical axis rotation angle of 180 has the effect of inverting the sense of the tilt angles and that is probably why everything works without special effects.
Z height, specimen and stage coordinates, and focus:
Montage, change focus with height:

The point to be focused is on a pitched surface where the center is in focus.  Camera coordinates of each piece relative to center are converted to specimen coordinates and multiplied by

-tan(angle) * defocusFactor

to get the amount to change focus.

Focus move center:

The point clicked is in focus.  Its coordinate relative to center are converted to specimen Y; it is located at specY relative to axis.  The axis is at –specY relative to this point.  To focus on the axis, focus is changed by 
specY * tan(angle) * defocusFactor

Focus compensation for non-centered subarea or rotated low dose axis:

We have computed the current defocus at the center of the box.  The coordinates of center of box relative to center of field are converted to specimen coordinates.  The Y component of the low dose axis rotation is computed and added to this.  The current defocus is modified by 
-specY * tan(angle) * defocusFactor

To focus, focus is changed by (target - current defocus).  Thus if the box were in focus, the center would be focused by changing focus by

specY * tan(angle) * defocusFactor

Image shift reset:

Image shift coordinates define the coordinates of the point that is focused.  This is converted to specimen coordinates.  To move the focus to the new center, focus is changed by

specY * tan(angle) * defocusFactor

Tilt series controller track after focus:

The image is shifted shiftX, shiftY.  This is the image coordinates of the point that is in focus relative to the center.  This is converted to specErrorY.  To focus on the new center, the focus is changed by

specErrorY * tan(angle) * defocusFactor

It is all consistent, focus is changed by -tan(angle) * defocusFactor times the specimen Y displacement TO the new place you want focused.  The physical Z height difference is specY * tan(angle).  The desired point can be brought to the same height by changing Z by the negative of this, or by changing focus by the same amount times the Z factor, because that’s the way TEM focus and Z height work.
STEM focus works in the opposite direction, increasing Z height requires an increase in defocus to compensate.  Thus the needed change in focus to focus on a point at specY is –specY * tan(angle).
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