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Introduction: Within 2007, the Japanese Moon 
explorer SELENE will be launched by an H-IIA rocket. 
SELENE will acquire data for studying the lunar origin 
and evolution and the possibility of future human ac-
tivities on the Moon during one-year missions.1,2 
SELENE will carry three optical mission instruments: 
the Terrain Camera (TC), the Multi-band Imager (MI), 
and the Spectral Profiler (SP).3,4,5 The TC is a push-
broom stereoscopic imager with forward-looking and 
aft-looking optical heads with slant angles of +/- 15 
degrees from the nadir vector.6,7,8,9 MI is also a push-
broom imager with two optical heads. One is MI-VIS 
for visible wavelength observation in five color bands. 
The other is MI-NIR for near-infrared observation in 
four bands.10 SP is a Cassegrain line spectral profiler 
for wavelengths of 520 to 2600nm.11,12 The three in-
struments share structures and electric circuits to re-
duce mission resource consumption and are collec-
tively called the Lunar Imager/Spectrometer (LISM). 
LISM will execute global high-resolution mapping of 
the surface relief and mineral distributions of the Moon.   
The LISM flight model has almost passed the SELENE 
integration and environmental tests. The key parame-
ters of the LISM flight model are listed in Table 1. 

 In parallel with the tests, one of the current crucial 
tasks of the LISM working team is to develop a de-
tailed operations plan. In this presentation, we intro-
duce the LISM, focusing on the planned operation. 

Allotment of data volume per day: When TC and 
MI operate simultaneously in the daytime without data 
compression, the data volume will exceed 1Tbit/day. 
Though SELENE has a mission data recorder with a 
100Gbit memory to store the data, the data volume per 
day from the LISM would be too great to transmit to 
the Usuda Deep Space Center (UDSC)9. Considering 
the total data acquisition rates of other mission instru-
ments, the LISM data volume has been regularly allot-
ted 50Gbit/day. To reduce the daily data volume for 
LISM, the following operational restraints will be im-
posed. 1)  TC and MI will not operate simultaneously. 
2)  TC/MI will compress their data on board. 3) TC/MI 
will acquire images within a scheduled latitude 
range.3,4,9

Default operation plan: The following is the 
LISM default operation plan to achieve global cover-
age in one year, considering the above restrictions.  
During the nominal SELENE mission period of one 
year or 13 Moon cycles, we will perform 1) TC stereo-
mapping in three Moon cycles, 2) TC mono-telescope 
mapping under illumination conditions of eastward and 
westward lower solar elevation angles for 60N to 60S 

in two Moon cycles, and 3) MI visible and near-
infrared mapping in six Moon cycles. SP will acquire 
data in the daytime. 

In one SELENE revolution around the Moon, 
TC/MI observation will be divided into two for com-
pression rates: 1) nominal compression rate observation 
and 2) SP support observation with a high compression 
rate to detect SP observation lines by one telescope 
system (TC or MI). We have adopted the DCT com-
pression method for TC to reduce the data to 30% and 
the DPCM method for MI-VIS to achieve 80% as 
nominal. For SP support observation, the TC/MI data 
will be compressed to a few percent with a DCT com-
pression method. 

The swath width of MI is less than 20km, which is 
too narrow to have any overlap in sequential orbits at 
the equator. Thus, SELENE will change its orbital 
plane three times in the nominal mission period to 
achieve seamless MI global mapping.  

Calibration observation: Dark current calibration 
data will be regularly acquired during night-side opera-
tion. The SP data will be calibrated by using onboard 
wavelength/radiance calibration lamps. Moreover, we 
are planning to observe appropriate calibration sites13 
by executing a roll cant maneuver of the spacecraft. 

Extra observation: We also plan to execute extra 
observation for important and interesting areas with a 
set of more appropriate observation modes with regard 
to exposure time, swath, or compression table when the 
allowed observable data volumes are increased. The 
LISM working team is now earnestly listing up the 
areas for extra observation. 
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Table 1. LISM (TC, MI, and SP) hardware specifications 
 

 TC  MI 
 TC1 and TC2 MI-VIS MI-NIR 
Focal length 72.5mm 65mm 65mm 
F number 4 3.7 3.7 
Field of view 19.3deg. 11deg. 11.2deg. 
Spatial resolution / pixel 10m  20m  62m 
Swath width (mode)  
on ground from 100km 
altitude 

35km (nominal swath mode) 
40km (full swath mode) 

17.5km (half swath  mode) 

19.3km 19.6km 

Optics Two refracting optical heads a refracting optical head a refracting optical head 
Off-nadir angle +/- 15deg 

 (slant angle of optical heads) 
+/- 5.48deg. 

 ( maximum off-nadir angle  
of  the forward- and backward-

looking bands) 

+/- 3.96deg.  
 ( maximum off-nadir angle  

of  the forward- and backward-
looking bands) 

Detector 1D CCD (4096 pixels) 2D CCD  
(1024 x 1024 pixels) 
(partially masked) 

2D InGaAs detector 
 (320 x 240 pixels) 
 (partially masked) 

Pixel size 7 x 7μm 13 x 13μm 40 x 40μm 
Number of bands 1 5 4 
Band assignment 430-850nm 415 +/- 10nm 1000 +/- 15nm 
  750 +/- 5nm 1050 +/- 15nm 
  900 +/- 10nm 1250 +/- 15nm 
  950 +/- 15nm 1550 +/- 25nm 
  1000 +/- 20nm  
Quantization 10bit 10bit 12bit 
MTF @ Nyquist freq. > 0.2 > 0.2 > 0.2 
Integration times (mode) 1.625msec (Short exposure mode) 

3.25msec (Middle exposure mode) 
6.5msec (Long exposure mode) 

2.0msec (Short exposure mode) 
4.1msec (Middle exposure mode)
8.2msec (Long exposure mode) 

6.6msec (Short exposure mode) 
13.3msec (Middle exposure mode) 
26.4msec (Long exposure mode) 

Data compression mode Compression mode using 
Discrete Cosine Transform  

method (lossy) 
and Non-compression mode 

Compression mode using  
Differential Pulse Code Modula-

tion Method (loss-less) 

- 

Q table  
for nominal observation 

18 patterns - - 

H table  
for nominal observation 

1 pattern 2 patterns - 

 
 SP 
 SP-VIS SP-NIR1 SP-NIR2 

Focal length  125mm  
F number  3.8  
Field of view  0.23deg.  
Foot print size on ground 
from 100km altitude 

562m (along track) x 400m (cross track) (normal resolution mode) 
 141m (along track) x 400m (cross track) (high-resolution mode) 

Detector 1D Si pin photo diode (128 pixels) 1D InGaAs detector  (128 pixels) 1D InGaAs detector (128 pixels) 
Pixel size 50  x 500μm 50  x 200μm 50  x 200μm 
Detector cooler - - Peltier cooler 
Number of bands 84 100 112 
Band assignment 520-960nm 900-1700nm 1700-2600nm 
Wavelength resolution 6 – 8nm 6 – 8nm 6 – 8nm 
Quantization 16 bit 16 bit 16 bit 
Integration times 26msec (Short exposure mode) 

77msec (Long exposure mode) 
26msec (Short exposure mode) 
77msec (Long exposure mode) 

4msec 
 (Short and Long exposure mode) 

S/N >1000 (550-700nm),  >2300 (810-860nm, 990-1050nm),  >500 (1050 -1250nm), >1000 (130 -1500nm) 
Data compression  -  
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