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New Camera

@ First look with data taking:
@ No thermal couple data. Rather take the readout from chiller
(-20°C,-15°C,-10°C,. . .,50°C).
o Set frequency at 25Hz, 200 frames (8 seconds) per temperature are taken.
o Focus on the pedestal and common mode noise at —15°C to be compared with
previous data.

@ Shown temperature averaged over the 200 frames, with emissivity=1.0.
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Pedestal estimation
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@ For every 3x3 sensors,

calculate the T of the

center X and around O.

@ The distribution of ARx, hence (Px— < P >0) with
temperature at —15°C for previous camera (right) and

current one (below).

o Similar (slightly larger) width from the current

data, very compatible. (Reminder of also plate
difference.)

@ The pixels on the hot spots on the plate are not

included in the study.

o Slightly more number of pixels with A >0.5.

@ Caveat: the method requires that the 3x3 sensors are
facing the plate of same temperature and same
emissivity.
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Figure: Pedestal per sensor
from previous (top) and
current camera (bottom).
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Pedestal map, plate view
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Figure: Pedestal per sensor from current camera.
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Common mode noise: comparison

@ Common mode noise (C*): is a time-dependent sensor independent noise.

@ If, for each sensor, we take two frames at close time periods, t + 1 and t (2 seconds in
previous data, % in current data), and taking an average over all sensors. Then:
A < R >t: Rt+1 _ Rt — (Ct+1 _ Ct)
where R’ is the temperature averaged over whole plate at time (frame) t.

@ Caveat: the method requires the two frames to be taken at the same moment to avoid
bias from plate temperature fluctuation. = previous data is taken with 0.5Hz, which

may have this problem.
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Common mode noise in time: comparison

@ Now that we used lower frequency in previous data, the larger difference is found.
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Common mode: current data only

@ Since we use very high frequency now, we assume that the plate temperature (on
average) is stable during data taking.

@ We can then compare plate averaged temperature < R > to plate and time averaged
<R> AR'=<R>'"—<R>.

@ We can compare the time dependent AR" at different data taken temperature: -20°C,
-15°C, 50°C.
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Linear Stage and

@ Linear stage, more choice than one: here.
@ Model RGS04 (4 - 8inches, price $240.85 - $384.99): here.
@ The stepper motor: here. For example, model 28H41-2.1-907 (price $192, Step
Angle 1.8°): here
@ Another web for stepper: here.

Hybrid Stepper Motor
Rocommended fr load support up 0 63 N (15 bs).

* Metric threads also available for carriage
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http://www.haydonkerk.com/LinearActuatorProducts/LinearRailsGuidesSplines/LinearRailsandSlides/RGSRGWMotorizedRails/tabid/308/Default.aspx
http://www.haydonkerk.com/LinearActuatorProducts/LinearRailsGuidesSplines/LinearRailsandSlides/RGS04MotorizedSize11DS/tabid/310/Default.aspx
http://www.haydonkerk.com/LinearActuatorProducts/StepperMotorLinearActuators/LinearActuatorsHybrid/Size11DSLinearActuator/tabid/76/Default.aspx
https://prototypes.haydonkerk.com/ecatalog/hybrid-linear-actuators/en/linear-actuator-28H41-2.1-907
http://www.allmotion.com/

BACKUP



Define local regions for pedestal estimation

@ Goal: to identify dead or bad (e.g. larger pedestal) pixels, and to
OO0 O get the pedestal / sensor.

Ol XIlo @ From 400x400 pixels, each 3x3 small box forms a region, where
0|0]|O

the pixel (X) in the center can be tested by comparing the average
around it (O).
@ The difference in time averaged T of the center and average around
it is pedestal.
@ For each sensor the time average is:
<SR AS'=THE4+A+<L> +Vi+ Pt < C>F + < N >F
o where, < a >t= ﬁ J atdt is the time average, so that < L >f, < C >t, < Ny >t are

constant values or 0.
@ therefore, for sensor under study X, < R,_x >t'= CONST + Ex + Ax + Vx + Px
@ and for the sensors around it O's, we take an average:
<< R>'>p=CONST+ < E>p+<A>0+ <V >0+<P>g
@ We can fairly assume, Ex =< E >0, Ax =< A >p and Vx =< V > since the 3x3
sensors area is quite small ~ 1 — 2mm?.
@ And, the 8 sensors around X forms < P >p= 04 op (plus 35% statistical fluctuation).
@ Now, we can do the subtraction of:
| ARx =< Ri_x >* — << R >'>0= Px— < P >0 |, which will be an estimate of the

pedestal for sensor X (not a very good one due to stat fluctuation of < P >0).
@ And the width of pedestals are: Px ~ Gaus(0,0p) and Pp ~ Gaus(0,0p), so that §

‘ (Px— < P >0) ~ Gaus(0,v20p) ‘
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