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Development of product generation and analysis tools
for Thermal InfraRed Imager onboard Hera

-- Modularization and re-construction of HEAT --
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HEAT

Hayabusa? Exploration Assistant for TIR
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Endo et al, HEAT: Image and database browser for the thermal imager on Hayabusa2, /EEE (2017)
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TIR Database

TROEER

Narrowed TIR ground test

emperature -40 °C

Set target temp: -40
Lens temp: 27.36
Shutter temp: 27.02

Set target temp: 10 °C
LT:31.49 ST:33.0
CT:32.63 PT:39.83

i

data

Tem': 0°C Temp

Case temp: 27.55
m

400

Digital Number

Set target temp: 20 °C
LT:28.60 ST:26.91
CT: 27.80 PT :28.04

Set target temp: 0 °C
LT:28.01 ST:25.89
CT: 26.48 PT: 26.25

(D Narrow TIR

on the conditions of
TIR observations.

ground test data based

1 1 1
-15 0 15
Temperature °C

1 1
-45 -30

1 &
30/45

e

Conditions of TIR Search ground test data around the

observations conditions of TIR observation.
' W-m
Lens 28.5 29
Case temp: 29.0 Shutter 26 27.7 28
Package temp: 3°'éase 28 29.0 30
Shutter temp: 27.7
Lens temp: 28.5 Package 29 304 31

i

TERRFELH

/!
B, &

\Callbratlon coefficient in the fitting

Obtain calibration coefficient A and
B by fitting narrowed ground test.
DN =A XF(T)+ B
DN: Observed value of TIR

F(T): Energy flux
A: Calibration coefficient in the fitting
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® 1 TIRI Calibration Graph: X=target T(degC) Y=diff DN (263 pts) = o X

- Mumber of plot 263 /3016
() Radiation

1000
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Radiator2 Temperature o .
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0 —————————— 5 7
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Output Graph Image
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oogle ColabT{&

@ & Control
Image view Database 3D model
maintenance... Calibration Conversion
(@) @ Load Data List
Load file

hyb2_tir_20180801_160520_12.fit

e e hyb2_tir_20180801_160520_12.fit

Tiling Clear list

Change parameter
MIN to MAX

Rainbow 2]

Close all window

-

Apply to all window
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Notebook 2 =\
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j Jjupyter plot_I2_image wnsaveschanges L P TS
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In (3]):

In [4]:

In [5]:
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# Import module

import astropy.io.fits as fits

import numpy as np

import matplotlib.pyplot as plt

import matplotlib.cm as cm

from mpl_toolkits.axes_gridl import make_axes_locatable
from matplotlib.colors import Normalize

# Read Fits image
data = fits.getdata('hyb2_tir_20180801_168520_12.fit',0)

# Plot image

fig = plt.subplot()

plt.rcParams["font.size"] = 12

plt.title(“L2", fontsize=14, fontname="Arial")
plt.tick_params(labelsize=14)
plt.xlabel("x", fontsize=14, fontname="Arial")

plt.ylabel("y", fontsize=14, fontname="Arial")

img = fig.imshow(data, cmap='RdY1Bu_r', norm=Normalize(vmin=150,vmax=37¢
driver = make_axes_locatable(fig)

cax=driver.append_axes("right", size="4%", pad=0.1)

cbar = plt.colorbar(img, orientation="vertical", cax=cax);
cbar.set_label('Brightness Temperature (K)',fontsize=14, fontname="Arial
plt.subplots_adjust(left=0.13, right=0.87, bottom=0.0, top=1.0)
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Senshu et al., “Development of Numerical Model of the Thermal State of an Asteroid with Locally
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