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FLOW

FieLd Of View Visualizer

flow-1.5.tar.gz

What's FLOW

"FLOW" is a Field Of View (FOV) visualizer for
SPICE users, which creates an FOV image in
JPEG/PNGIFITS formats sing SPICE kerels.
"FLOW" has the following features:

« Draw planetary bodies (texture images or wire
frame)

Draw planetary rings

Draw shape models (format: STL or SPICE
DSK Type 2)

Draw stars

Support polygonal FOV

Support push broom scanner

Insert WCS keywords into FITS header

DI

“FLOW" is composed of two console applications:
simulation engine "flow_se" and image generator
“flow_ig". *flow_se" reads observing condition from
a configuration file (flow.conf) and calculates FOV
using SPICE kernels. An XML file is created as a
result of the calculation. *flow_ig" loads the XML
output and texture images to create an FOV image

(see below]

Prerequisites

“FLOW" requires POSIX-compliant operating
system (UNIX, Linux, BSD, etc.), and the necessary
libraries are properly installed to build it.

Libraries
* CSPICE (NO066 or later)
o libxmi2 (2.7.6 or later)
o lua(5.1.4 or later)
« CFITSIO (v3.310 or later) (optional)
o libpng (1.2.49 or later) (optional)
« jpeglib (6 or later) (optional)

Atleast one of the GFITSIO, libpng, and jpeglib
must be installed to generate an image. The format
of planetary textures also depends on these
libraries.

"FLOW" users MUST know which
SPICE kernels are essential to calculate FOV.

Build

“FLOW" uses autoconf to create a build
environment.

$ tar zxvf flow-1.5.tar.gz
$ cd flow-1.5

$ configure --with-cspice=/path/to/cspice
$ make

$su

# make install

~-with-cspice option is essential to address the
path of cspice directory.

https://darts.isas.jaxa.jp/planet/tools/flow/
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Flow on the Web : BffZ AL TDrawh & > =9 721

Hayabusa2 ONC abusa2 Tl

Hayabusa2 ONC Simulator

Hayabusa2 ONC Simulator makes a simulated image on the web using FLOW. The usage of the simulation is here.

Date-time:
2019-06-26T03:46:00 (normal)

2019-06-26T03:46:00

Camera: © ONC-T  ONC-W1  ONC-W2

Attitude:

0 HK/AOCSC
+Zsc to the Sun ~ +Zsc to the Earth
-Zsc to the Earth ~ -Zsc to the Moon ~ -Zsc to Ryugu
Quaternion (J2000,space-delimiter)

Shape model:
v20190308;

SPC 49k ~ SFM 200k ~ SFM 800k~ SFM 3M
v20190130;

SFM 47k ~ SFM 187k ~ SFM 750k ~ SFM 6M
v20181204;

SPC 49k ~ SPC 200k ~ SPC 800k ~ SPC 3M
v20181109;

SPC 49k~ SPC 200k ~ SPC 800k  SPC 3M
v20181014;

SPC 49k SPC 200k ~ SPC 800k  SPC 3M
v20180829:

SPC 49k SPC 200k ~ SPC 800k ~ SPC 3M
v20180816:

SPC 49k SPC 200k ~ SPC 800k  SPC 3M
v20180810;

SPC 49k~ SPC 200k ~ SPC 800k  SPC 3M

rotate: 0 deg

Ryugoid (RyuguZ|E a0V NERE)IC L 5Y T 2L —> 3>

Hayabusa2 ONC Simulator

Hayabusa2 ONC Simulator makes a simulated image on the web using FLOW. The usage of the simulation is here.

Date-time:

ayabusa2 ONC Planning yabusa2 TIR Plannir ayabusa2 ONC  Hayabusa2 TIR

2019-06-26T03:46:00 (normal)

2019-06-26T03:46:00
Camera: © ONC-T ONG-W1 = ONC-W2
Attitude:
© HK/AOCSC
+Zsc to the Sun  +Zsc to the Earth
-Zsc to the Earth  -Zsc to the Moon © -Zsc to Ryugu
Quaternion (J2000,space-delimiter)

Shape model:
v20190308:
© SPC 49k = SFM 200k = SFM 800k ~ SFM 3M
v20190130:

SFM 47k~ SFM 187k = SFM 750k ~ SFM 6M
v20181204:

SPC 49k = SPC 200k ~ SPC 800k = SPC 3M
v20181109:

SPC 49k~ SPC 200k * ' SPC 800k~ SPC 3M
v20181014:

SPC 49k~ SPC 200k = SPC 800k~ SPC 3M
v20180829:

SPC 49k~ SPC 200k = SPC 800k~ SPC 3M

v20180816:
QPA A0k QPC ONNL T QP ’NNK T QB M

RyugufsIRET MICE BV T aL—v 3>
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75y b7x—A4 GPU GL_VERSION GL_VENDOR GL_SHADING_LANG
UAGE_VERSION

Google Colaboratory | Tegla T4 4.6.0 NVIDIA 418.67 | NVIDIA Corporation | 4.60 NVIDIA

(2020.03.2083%)

iMac (Retina 5K, Radeon Pro 570 4GB | 2.1 ATI-3.5.5 ATI Technologies Inc. 1.20

27-inch, 2017)

Windows 10 RTX-2070 SUPER | 4.6.0 NVIDIA 44259 | NVIDIA Corporation | 4.60 NVIDIA

IMdaclIAR R RS BT L X i D1 D B AT 4340 DA RARGAsBLAS T2 a vid21, 12
2000BLO/$— S 3 IF12ENS T LI5S
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& Kaguya HDTV Rising Earth

‘ T E KRR BA TVIIL Y=L ANILT BRER 202054525
— +3A-F +FFIh
Q [1 from google.colab import drive
drive.mount('/content/drive')
@ Drive already mounted at /content/drive; to attempt to forcibly remount, call drive.mount("/content/drive", force_remount=True).
O

© import sys
sys.path.append('/content/drive/My Drive/flow/python')

° Ipip install -q spiceypy pyrenderi

[1 import os
os.environ['PYOPENGL_PLATFORM'] = 'egl'

[]1 import spiceypy as spice
import spiceflow as flow
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AR —Fy b EICBANI AR —FILETICZE Y > O— K & EHAHKETTS remote_furnsh()

° url = "http://darts.isas.jaxa.jp/pub/pds3/sIn-I-spice-6-v1.0/sInsp_1000/extras/mk/SEL_V02.TM"
flow.remote_furnsh(url, "selene_colab.tm", local_dir="/content/drive/My Drive/flow/kernels/SELENE")

1000/data/Isk/naif0009.tls ==> /content/drive/My Drive/flow/kernels/SELENE/data/Isk/naif0009.tls

1000/data/sclk/SEL_M_V01.TSC ==> /content/drive/My Drive/flow/kernels/SELENE/data/sclk/SEL_M_V01.TSC

1000/data/fk/moon_080317.tf ==> /content/drive/My Drive/flow/kernels/SELENE/data/fk/moon_080317.tf

1000/data/fk/moon_assoc_me.tf ==> /content/drive/My Drive/flow/kernels/SELENE/data/fk/moon_assoc_me.tf
1000/data/fk/SEL_VO1.TF ==> /content/drive/My Drive/flow/kernels/SELENE/data/fk/SEL_VO1.TF

1000/data/ik/SEL_HDTV_VO01.Tl ==> /content/drive/My Drive/flow/kernels/SELENE/data/ik/SEL_HDTV_VO1.TI

1000/data/ik/SEL_LALT_VO1.Tl ==> /content/drive/My Drive/flow/kernels/SELENE/data/ik/SEL_LALT_VO1.TI
1000/data/ik/SEL_MI_VO1.Tl ==> /content/drive/My Drive/flow/kernels/SELENE/data/ik/SEL_MI_VO1.TI

1000/data/ik/SEL_SP_V01.Tl ==> /content/drive/My Drive/flow/kernels/SELENE/data/ik/SEL_SP_VO1.TI

1000/data/ik/SEL_TC_VO01.Tl ==> /content/drive/My Drive/flow/kernels/SELENE/data/ik/SEL_TC_VO1.TI

1000/data/ik/SEL_XRS_VO1.Tl ==> /content/drive/My Drive/flow/kernels/SELENE/data/ik/SEL_XRS_VO1.TI
1000/data/ck/SEL_M_ALL_S_V03.BC ==> /content/drive/My Drive/flow/kernels/SELENE/data/ck/SEL_M_ALL_S_V03.BC

1000/data/ck/SEL_M_ALL_D_VO03.BC ==> /content/drive/My Drive/flow/kernels/SELENE/data/ck/SEL_M_ALL_D_V03.BC

1000/data/spk/SEL_M_071020_081226_SGMI_05.BSP ==> /content/drive/My Drive/flow/kernels/SELENE/data/spk/SEL_M_07102(

1000/data/spk/SEL_MAIN_GRGM900C_L660_DIRALT_20081030-20090610.bsp ==> /content/drive/My Drive/flow/kernels/SELENE/
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obsinfod# & (FXML
[7] et = spice.utc2et("2008-04-05T21:44:

import xml.etree.ElementTree as ET
import xml.dom.minidom as minidom

(8] obsinfo = flow.simulate( ;:‘r:t?m?:izi:rf:.;::szg::(r?ng(ET tostring(xml)).toprettyxmi(indent="""))
inst="SELENE_HDTV_TELE",
et=et, <?xml version="1.0" 7>
<svdoc>
abcorr="LT+S", <frame>
r="SELENE" <view>
Ol?SI’V S ’ <date>2008-04-05T21:44:26.000</date>
width=1920, <location>
: — <x>8921217.568806</x>
height=1080, <y>70794665.081172</y>
mag_limit=4.0, <z>131199026.976252</2>
) </location>
<boresight>

<x>0.000000</x>

<y>0.000000</y>

<z>1.000000</z>
</boresight>
<bounds>

enaind.
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J1RZ47 > flow » data ~

¥

© obsinfo.set_obs_table( L
{

"PLANET.EARTH": { BB models
"type": "texture-body",
"file": "/content/drive/My Drive/flow/data/texture/earth.jpg", B kernels

L

a 4 - texture

MOON": { texre

"type": "texture-body",
"file": "/content/drive/My Drive/flow/data/texture/2k_moon.jpg",

) earth.jpg moon.jpg
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(23]

[24]

[25]

import matplotlib.pyplot as plt

img = flow.render(obsinfo, bg_color=[0.0, 0.0, 0.0], wireframe=False)

plt.figure(figsize=(14, 7))
plt.imshow(img)

<matplotlib.image.AxesImage at Ox7fe54f5480b8>
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