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ABSTRACT: 

 

This paper presents a review of lunar topographic mapping in the two decades of the 21st century, including descriptions of lunar 

exploration missions, relevant payloads and data, mapping techniques, as well as global and regional mapping products. Various 

lunar photogrammetric mapping techniques such as construction of geometric models of lunar orbital images, block adjustments, 

shape from shading, co-registration of lunar orbital image and elevation data have been developed to process lunar orbital images 

and generate mapping products. Global topographic products at hectometer and decameter scales have been produced from orbital 

images and/or laser altimeter data. Regional topographic maps of the landing sites and other sites of interest have been generated at 

meter-scale using the sub-meter to meter resolution orbital images. Detailed local topographic products at centimeter to millimeter 

scales of the landing sites and rover traverse areas have been produced using descent images acquired by the landers and stereo 

images acquired by the rovers. These multiple-scale topographic mapping products have been extensively used to support various 

science applications, as well as engineering applications such as surface operations of the rovers.  

 

 

                                                                 
*  Corresponding author 

 

1. INTRODUCTION 

The first two decades of the 21st century have seen an 

increasing number of lunar exploration missions, including 

orbital missions and landed rover missions. The orbital missions, 

using the onboard cameras and laser altimeters, have collected 

unprecedented images and laser altimetry data in terms of 

resolution, accuracy, and data volume. While orbital 

observations provide global and regional information of the 

lunar surface, the rover missions offer detailed in-situ 

investigations of the landing sites. 

 

Topographic mapping is one of the fundamental tasks in most 

lunar exploration missions (Greeley and Batson, 1990; Kirk et 

al., 2008, 2012; Di et al., 2015; Naß et al., 2017; Wu et al., 

2019). It is usually conducted based on photogrammetric 

techniques using the data acquired by orbiters, landers, and 

rovers at hectometer to millimeter scales. The mapping products, 

such as digital terrain models (DTMs) and digital orthophoto 

maps (DOMs), have greatly contributed to exploration and 

scientific research of the Moon. For example, the topographic 

mapping products from orbital images are the bases for 

morphological analyses of lunar landforms, and are critical to 

support lunar geologic studies. Meanwhile, high-resolution 

orbital mapping products are particularly important to support 

landing site evaluation for a lander/rover mission, and also 

valuable to support lander localization, science target 

designation, path planning and rover localization (Wu et al., 

2014a, 2020; Liu et al., 2015, 2020; Di et al., 2019a, 2020). 

 

In principle, the photogrammetric techniques used for lunar 

topographic mapping are similar to that used in earth 

observation applications. However, the precisions of orbit and 

attitude of lunar orbiters are much lower than that of earth 

satellites. It is very hard to obtain high-accuracy ground control 

points on the Moon. There is no global navigation satellite 

system (GNSS) available on the Moon orbit. Moreover, the 

lunar imagery is severely affected by changing illumination 

conditions due to lack of atmosphere. These factors bring great 

challenges to lunar photogrammetry. New developments have 

been made to overcome the challenges so that to generate 

various mapping products with improved accuracy and higher 

resolution. 

 

This paper presents a review of lunar topographic mapping in 

the two decades of the 21st century, including descriptions of 

lunar exploration missions, relevant payloads and data, mapping 

techniques, as well as global and regional mapping products. 

 

2. LUNAR EXPLORATION MISSIONS AND 

RELEVANT DATA 

From 2003 to 2019, ten lunar orbital missions, including 

SMART-1, SELENE, Chang’e-1, Chandrayaan-1, Lunar 

Reconnaissance Orbiter (LRO), Chang’e-2, ARTEMIS, Gravity 
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Recovery and Interior Laboratory (GRAIL), Lunar Atmosphere 

and Dust Environment Explorer (LADEE), and Chandrayaan-2 

were successfully launched and orbited the Moon for various 

mission tasks. The orbital imagers acquired hectometer to meter 

level resolution images. Two lander and rover missions, 

Chang’e-3 and Chang’e-4, were successfully landed on the 

Moon and provided in-situ observations of the landing sites 

with image resolutions from better than millimeter level to 

centimetre level. As the imaging cameras and laser altimeters 

are the major instruments for topographic mapping of the lunar 

surface. We only briefly summarize the missions that carried 

cameras and/or laser altimeters below.  

 

SMART-1 (Small Missions for Advanced Research in 

Technology-1) was launched by European Space Agency (ESA) 

in September 2003, successfully entered lunar orbit in 

November 2004, and finally conducted a controlled impacting 

on the lunar surface in September 2006. SMART-1‘s Advanced 

Moon Micro-imager Experiment (AMIE) acquired CCD images 

with an average spatial resolution of 80 m, and a perilune (300 

km) spatial resolution of 30 m (Foing et al., 2006). Totally more 

than 32,000 images were acquired covering the entire Moon 

with a resolution better than 250 m per pixel and covering the 

southern hemisphere at about 100 m per pixel (Grieger et al., 

2008). 

 

The Japanese SELENE (SELenological and Engineering 

Explorer) mission, also known as Kaguya, was launched in 

September 2007, began operations in December, and conducted 

a controlled impacting on the lunar surface in June 2009. 

SELENE‘s terrain camera (TC) acquired stereo images through 

push-broom imaging with a resolution of 10 m with nearly 

global coverage at a circular orbit of 100 km (Haruyama et al., 

2012).  The laser altimeter (LALT) collected global altimetry 

data with 1.6 km along track spacing and 5 m vertical resolution 

(Araki et al., 2008).  

 

Chang’e-1 (CE-1) was China's first lunar orbiter. It was 

launched in October 2007, entered the orbit 200 km above the 

lunar surface and began science exploration in November, and 

ended with a controlled impacting in March 2009. CE-1’s three-

line CCD camera acquired forward-, nadir- and backward-

looking images of the entire moon with a spatial resolution of 

120 m. The laser altimeter (LAM) collected global altimetry 

data with a range resolution of 1 m. The CE-1 detector operated 

in orbit for 495 days, and obtained 1.39 TB of raw scientific 

data through which 4 TB of scientific application data was 

produced (Zuo et al., 2014). 

 

The Indian Chandrayaan-1 mission was launched in October 

2008, and ended its operation in August 2009. The three-line 

terrain mapping camera (TMC) conducted stereoscopic imaging 

with a spatial resolution of 5 m. The lunar laser ranging 

instrument (LLRI) had a range resolution of better than 5 m, 

with its data covering the polar regions of the Moon 

(Goswamiet and Annadurai, 2009). 

 

The U. S. LRO mission was launched by NASA in June 2009. 

LRO initially entered an oval-shaped test run orbit after four 

days of flight, and then entered a circular polar orbit 50 km 

from the lunar surface. As of May 2020, the LRO mission is 

still on operation. The lunar reconnaissance orbiter camera 

(LROC) consists of a wide-angle camera (WAC) and two 

narrow-angle cameras (NAC) (Robinson et al., 2010). WAC 

acquires images with a spatial resolution of 100 m and a swath 

of 100 km, NAC acquires images with a spatial resolution of 

0.5-2 m and a swath of 5 km. The Lunar orbiter laser altimeter 

(LOLA) acquires 5 parallel profiles, separated by ∼56 m, with 

short intervals of ~10 - 12 m along the track, and a range 

resolution of 10 cm (Smith et al., 2010a). 

 

China’s Chang’e-2 (CE-2) orbiter was launched in October 

2010. The two-line CCD camera acquired stereo images with a 

spatial resolution of 7 m and 1.05 m at the orbit altitudes of 100 

km and 15 km, respectively. By completion of the mission, the 

CE-2 CCD camera obtained 607 orbits of image data, with 7 m 

resolution images covering the entire Moon and 1.05 m 

resolution images covering the preselected landing area of 

Chang’e-3 (Zuo et al., 2014).  

 

Chang’e-3 (CE-3) was the third mission in China’s Chang'e 

lunar exploration program and the first soft landing mission. 

The probe, including a lander and a rover, was launched on 2 

December 2013, and successfully landed in northern Mare 

Imbrium of the moon on 14 December 2013 (Wu et al., 2014a). 

The Yutu (Jade Rabbit) rover was released to the lunar surface 

and began surface exploration on December 15. The rover 

traversed 114.8 m on the lunar surface and accomplished a 

series of scientific investigations under teleoperation (Liu et al., 

2015).  

 

Chang’e-4 (CE-4) mission was designed to be a backup of the 

CE-3 mission. It was launched on 8 December 2018. With the 

support of the Queqiao (Magpie Bridge) relay satellite, CE-4 

successfully landed on the far side of the moon in Von Kármán 

crater on 3 January 2019 (Di et al., 2019b; Wu et al., 2020). The 

Yutu-2 rover was successfully released from the lander and 

began surface exploration on the same day. The success of CE-

4 marks the first soft landing of human spacecraft on the far 

side of the moon. By the end of the 12th lunar day (As of 

December 4, 2019), the rover has traversed 345.059 m (China 

Daily, 2019).  

 

Both CE-3 and CE-4 landers carry a downward-looking descent 

camera with a field of view (FOV) of 45.4° and an image size 

of 1024×1024 pixels (Liu et al. 2015). The descent camera took 

thousands of images (about 4600 in CE-3 and 5300 in CE-4 

mission) with resolutions from meter level to millimeter level 

during the entry, descent, and landing (EDL) process.  

 

Both Yutu and Yutu-2 rovers carry three pairs of stereo cameras, 

i.e., panoramic camera (Pancam), navigation camera (Navcam), 

and hazard avoidance camera (Hazcam). Pancam and Navcam 

are mounted on the same camera bar atop the rover mast; 

Hazcam is fixed on the lower front of the rover body. Both 

Pancam and Navcam have a stereo base of 270 mm. The 

Pancam image is of 2352 pixels × 1728 pixels with the FOV of 

22.9° ×16.9° (Jia et al. 2018). The Navcam image is of 1024  

×1024 pixels with the FOV of 46.6º (Liu et al. 2015). Along the 

traverse in each mission, the rover obtains Navcam stereo 

images at every waypoint and acquires Pancam stereo images at 

some waypoints. These stereo images, with better than 

millimeter resolutions in near-range and centimeter resolutions 

in middle-range, have been routinely used in detailed 

topographic mapping and rover localization to support mission 

operations (Liu et al., 2020; Di et al., 2020). 

 

In addition to optical images and laser altimetry data, radar data, 

such as images collected by Mini-SAR onboard Chandrayaan-

1and Mini-RF onboard LRO, were also used to derive DTMs of 

the moon (Kirk et al., 2010). 
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3. RECENT PROGRESS ON LUNAR TOPOGRAPHIC 

MAPPING TECHNIQUES 

3.1 Geometric Modelling of Lunar Images 

Photogrammetric techniques have been developed for 

topographic mapping using the new orbital, descent, and rover 

data (Kirk et al., 2008, 2012; Oberst et al., 2014; Wu et al., 

2019; Di et al., 2020). Rigorous geometric modelling of the 

lunar images is the basis for high precision geometric 

processing of the images. Rigorous geometric models (RSMs) 

of lunar orbital images are construed based on collinearity 

equations with interior orientation (IO) parameters and exterior 

orientation (EO) parameters (Tran et al., 2010; Haruyama et al., 

2012; Di et al., 2014; Speyerer et al., 2016; Wu et al., 2014; Wu 

and Liu, 2017). 

 

To obtain the IO parameters of the camera, camera calibration 

and interior orientation are necessary and are usually done 

preflight and sometimes on-orbit (Speyerer et al., 2016; Wu and 

Liu, 2017). EO parameters are derived from orbit and attitude 

measurements, the accuracies of which have been significantly 

improved in the 21st century. For example, benefiting from 

gravity field data from the GRAIL mission and crossovers from 

LOLA data, LRO orbit determination has reached a high 

accuracy of ~14 m (Mazarico et al., 2012). Orbital images are 

usually obtained using push-broom imaging principle. Thus, the 

EO parameters of push-broom orbital imagers are time-

dependent, i.e., each image scan line has a specific set of EO 

parameters. The changes of the EO parameters over short 

trajectories are usually modelled by third-order polynomials (Di 

et al., 2014).  

 

In addition to RSM, the rational function model (RFM) has also 

been evaluated and used in photogrammetric processing of 

planetary orbital images (Liu and Di, 2011; Liu et al., 2014, 

2016; Hu and Wu, 2018, 2019). The RFM model parameters of 

an orbital image, i.e., the rational polynomial coefficients 

(RPCs), are obtained by least-squares fitting with a large 

number of virtual control points generated by the RSM of the 

image. The RFM can approximate the RSM at a precision of 

1/100 pixel in image space for orbiters without exposure time 

changing (e.g., CE-1, LROC NAC, HiRISE). It is worth noting 

that for orbiters with exposure time changing (e.g., CE-2 and 

HRSC), Liu et al. (2016) proposed two solutions, time-based 

RFM or sensor corrected images with line-based RFM, to reach 

such a high fitting precision. The RFM has the advantages of 

simple and uniform form, and imaging sensor independence. It 

is particularly convenient in combined photogrammetric 

processing of images from multi-missions (Di et al., 2017). 

 

The RSMs of lander and rover images are also established 

based on collinearity equations with IO and EO parameters. The 

descent camera, Pancam, Navcam, and Hazcam are all frame 

cameras; thus, the whole image has one set of EO parameters. 

To ensure high precision measurement, the fixed relative 

orientation of the left image and right image of the stereo 

camera were calibrated along with the IO parameters and 

enforced in the subsequent photogrammetric processing (Peng 

et al., 2014; Wan et al., 2014). 

 

3.2 Photogrammetric Block Adjustment for Geometric 

Model Refinement 

Due to various uncertainties in orbit and attitude measurements, 

timing, and image calibration, etc., the established RSMs or 

RFMs are not error-free. Directly using the original RSMs or 

RFMs usually result in positioning errors of lunar surface points 

and inconsistencies among images of different missions and 

among neighboring-track images of the same mission. 

Photogrammetric block adjustment is usually employed to 

refine the geometric models so that to remove or reduce these 

positioning errors and inconsistencies;  

 

Block adjustment is a powerful tool to improve the positioning 

and mapping accuracies of the images by solving the EO 

parameters and 3-D ground points simultaneously using tie 

points that link the images together. Different strategies and 

methods have been developed by different teams to process the 

orbital images of different missions. The block adjustment can 

be either based on RSM (also called bundle adjustment) or 

RFM. In general, block adjustment of lunar orbital images in a 

local area can achieve a sub-pixel precision. 

 

Haruyama et al. (2009) corrected the offset of instrument view 

vectors among multiple SELENE TC images and reduced the 

relative difference from ~100 m to better than 10 m, 

subsequently 10m-resolution uncontrolled DTMs were 

produced globally. To improve the accuracy of TC DTMs, 

Haruyama et al. (2012) corrected the distortion models and 

attachment angles of TC using the LALT data as vertical 

control, decreasing the differences between TC DTMs and 

LALT measurements to 3.2 m.   

 

Radhadevi et al. (2013) developed a bundle block adjustment 

algorithm for geometric correction of Chandrayaan-1 TMC 

images based on RSM, using LOLA data as vertical control, 

and using 100 m/pixel USGS Clementine base map as 

planimetric control. The inconsistencies among images were 

reduced and root-mean-square (RMS) error of the order 200–

300 m in latitude, longitude and height with respect to the 

references was achieved. 

 

Although the LROC is not designed with built-in stereo 

capability, NAC stereo images can be acquired from adjacent 

orbits using off-nadir slew for high-resolution DTM and DOM 

production. Photogrammetric modelling and processing of 

LROC NAC images has been performed by several teams in the 

LRO mission, e.g., Arizona State University (ASU), German 

Aerospace Center (DLR), Technische Universität Berlin (TUB), 

National Aeronautics and Space Administration (NASA) Ames 

Research Center, University of Arizona (UA), Ohio State 

University (OSU), and United States Geological Survey 

(USGS), using ISIS and SOCET SET or other in-house 

developed software (Tran et al., 2010; Li et al., 2010). Bundle 

block adjustment was one of the key techniques in the 

processing and evaluation of LROC NAC images. Through 

bundle adjustment of stereo images, the RMS errors can be 

reduced to sub-pixel to one pixel level (Henriksen et al., 2017; 

Haase et al., 2019). So far, LROC NAC stereo images have 

been widely used in generation of high-resolution mapping 

products after block adjustment for various applications, e.g., 

landing site topographic analysis (Haase et al., 2012; 

Karachevtseva et al., 2013; Wu et al., 2014a).  

 

RSMs of CE-1 and CE-2 images have been developed and used 

in block adjustments in several ways. For example, combined 

adjustment methods for the CE-1 imagery and laser altimeter, 

and for CE-2 imagery and LOLA data have been developed 

respectively to reduce the inconsistencies among images to 1 

pixel to sub-pixel level (Wu et al., 2011; Wu et al., 2014b). A 

method for CE-1 RSM model refinement was developed 
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through co-registration of CE-1 stereo images and laser 

altimeter data with crossover adjustment (Di et al., 2012). A 

self-calibration bundle adjustment method has been developed 

for CE-2 images by introducing additional IO parameters in the 

bundle adjustment, which reduced the back projection residuals 

of neighboring tracks from 20 pixels to sub-pixel (Di et al., 

2014). RFM based block adjustment methods have also been 

developed and achieved sub-pixel precision as well (Liu et al., 

2014; Hu and Wu, 2018). Ren et al. (2019) developed a global 

adjustment method for photogrammetric processing of 

Chang’E-2 stereo images, and the deviations between the 

neighboring strips were reduced to sub-pixel level. 

 

The block adjustment methods are usually applied to stereo 

images. To support high-resolution large-area mapping using 

single images, e.g., LROC NAC images, Di et al. (2019c) 

developed a DTM-assisted 2-D block adjustment for high-

resolution large-area DOM generation, based on which a 

seamless DOM of the pre-selected Chang’e-5 landing area was 

produced with a resolution of 1.5 m using over 700 LROC NAC 

images. 

 

3.3 Mapping Product Generation 

The standard procedure of topographic mapping from stereo 

lunar images include establishment of geometric models of the 

involved images, sparse image matching for tie point selection, 

block adjustment, dense image matching, 3-D dense points 

calculation by space intersection with adjusted image model 

parameters, DTM generation by interpolation, and DOM 

generation through back-projection and resampling.  

 

Many software packages have been developed by different 

organizations and groups specifically for lunar and planetary 

mapping, within which DTM and DOM production is the key 

components (e.g., Moratto et al., 2010; Beyer et al., 2018; Re et 

al., 2012; Kozlova et al., 2014; Liu et al., 2015, 2020, 

Karachevtseva et al., 2016; Zubarev et al., 2016; Hu and Wu, 

2019). If the RPCs are provided along with the lunar orbital 

images, commercial photogrammetric software systems, which 

are basically used for earth observations, can be used 

conveniently to produce DTMs of the lunar surface. To a large 

extent, the DTM quality depends on image matching results. 

Recently, the semi-global matching (SGM) algorithm 

(Hirschmuller, 2007) has gained popularity due to its good 

performance and widely adopted in the development of lunar 

mapping systems. 

 

In recent years, in addition to techniques in the standard 

procedure for topographic mapping from stereo orbital images, 

other relevant techniques have also been developed for various 

lunar mapping scenarios and applications, e.g., co-registration 

of multiple source DTM and imagery data (Wu et al., 2013; Xin 

et al., 2018), generation of pixel-level resolution DTMs from 

monocular images by shape-and-albedo-from-shading 

constrained with low-resolution DTM (Wu et al., 2017), 

integrated photogrammetric and photoclinometric approach for 

pixel-level 3D reconstruction of the lunar surface from images 

with different illumination conditions (Liu and Wu, 2020), and 

progressive selection of best image combinations for achieving 

highest 3-D positioning precision in areas with multiple image 

coverages (Liu et al. 2018), etc. 

 

4. TOPOGRAPHIC MAPPING PRODUCTS 

4.1 Global Mapping Products 

Multiple global DTMs have been produced from optical stereo 

images or laser altimetry data acquired in the 21st century. 

Global DOMs have also been produced from orbital images. 

These global DTMs and DOMs are publically available and 

have been extensively used in lunar topographic, morphologic, 

and geologic studies. 

 

The laser altimetry data from SELENE (Araki et al., 2009), 

Chang’e-1 (Ping et al., 2008; Li et al., 2010a; Hu et al., 2013) 

and LRO (Smith et al., 2010b, 2011) missions have been used 

to produce global DTMs respectively. Currently, the LOLA 

LDEM_1024 is the highest resolution global DTM with a 

ground spacing of 1024 pixels per degree (ppd) (30 m/pixel at 

the equator) (Smith et al., 2011). 

 

Global DTMs were also produced from stereo orbital images 

from different missions after block adjustment of the images. 

The global products include 100m-resolution DTM (GLD100) 

from LROC WAC images (ASU, 2011a; Scholten et al. 2012), 

1024 ppd DTM from 10m-resolution SELENE stereo images 

(Haruyama et al., 2012), and 20 m-resolution DTM from 7m-

resolution CE-2 stereo images (Li et al., 2015; Ren et al., 2019), 

and, etc.  Recently, Barker et al. (2016) produced a lunar DEM 

by co-registration and combining SELENE TC DTM with 

LOLA data; the resultant SLDEM2015 covers latitudes within 

±60° at a horizontal resolution of 512 ppd (~60 m at the equator) 

and 3-4 m RMS elevation residuals to LOLA profiles.  

 

Subsequently, global DOMs were generated based on the 

DTMs and the original images with refined orientation 

parameters. The available global DOMs include 120 m-

resolution CE-1 DOM (Li et al., 2010b), 100 m-resolution 

LROC WAC DOM (ASU, 2011b), 1024 ppd SELENE DOM 

(Haruyama et al., 2012), and 7 m-resolution Chang’e-2 DOM 

(Li et al., 2015), etc.  

 

4.2 Regional and Local Mapping Products 

Meter scale regional and local DTMs and DOMs have been 

produced using high resolution (meter and sub-meter) orbital 

images to provide detailed topographic information of the past 

and future landing sites, and other areas of scientific interests.  

For example, based on stereo LROC NAC images of resolution 

up to 0.5m acquired from two or more orbits with at least one 

off-nadir slew, high-resolution DTMs (up to 1.5 m resolution) 

and DOMs (up to 0.5 m resolution) were produced for post-

mission analyses of Apollo landing sites (e.g., Haase et al., 

2012; Karachevtseva et al., 2013), and for characterization of 

current and future landing sites. The DTMs and DOMs are 

available through the ASU LROC website 

(http://wms.lroc.asu.edu/lroc).  

 

In addition to DTM and DOM production from stereo images, 

high-resolution large regional image mosaics have been 

produced using single LROC NAC images. For example, USGS 

produced controlled polar mosaics using NAC images in 

support of the Lunar Mapping and Modeling Project (Lee et al., 

2012; Archinal et al., 2015.). The LROC team produced a 

Northern Polar Mosaic (LNPM) by assembling 10,581 NAC 

images; the mosaic is of 681 Gigapixels in size and is the 

world’s largest lunar image mosaic so far (ASU, 2014).  
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At the Chang’e-3 and Chang’e-4 lading sites, topographic 

mapping and analyses have been done at meter to millimeter 

scales using orbital, descent and rover-based images before 

launch, after landing and during surface operations (Liu et al., 

2014; Wu et al., 2014a, 2020; Di et al., 2019a, 2020). For 

example, a 4.5 m-resolution DTM and a 1.5 m-resolution DOM 

of the Chang’e-3 landing site were generated using the 1.5 m-

resolution stereo images acquired by Chang’e-2 and used to 

support topographic analysis of the landing site. After landing, 

local DTMs and DOMs with centimeter resolution (2 cm to 5 

cm) were routinely generated using the stereo images acquired 

by the rovers’ navigation cameras and panoramic cameras to 

support topographic analysis, hazard recognition, and rover 

path planning (Liu et al., 2015, 2020). Furthermore, 3-D models 

of some targets of interest, e.g., rocks and small craters in close 

range, were produced in millimeter scales to support detailed 

morphological analysis. 

 

5. FUTURE PROSPECTS 

Great achievements and progress of lunar topographic mapping 

have been made in the first two decades of the 21st century 

based on the unprecedented high-resolution and high-precision 

data acquired by the successful missions. However, significant 

challenges remain to make full use of the huge amount of lunar 

data acquired recently.  

 

First, considerable positioning and elevation discrepancies exist 

among the mapping products from different missions, or even 

from the same mission, causing difficulties for synergistic use 

of the multiple products. This calls for a new high accuracy 

control network and co-registration techniques for large data 

sets from multiple missions (Archinalet al., 2006, 2007; Kirk et 

al., 2012; Di et al., 2017).  

 

Second, a large portion of the new high-resolution data has not 

been processed for topographic mapping. This requires 

improvement and utilization of automated systems for 

topographic mapping using the large data sets more effectively. 

 

Third, merging/fusion of multiple datasets (e.g., images and 

laser altimetry data) and techniques (e.g., photogrammetry and 

photoclinometry) is necessary and valuable for lunar 

topographic mapping and studies (Wu et al., 2013; Liu and Wu, 

2020; Barker et al., 2016). 

 

Last but not least, sharing and dissemination of data, 

topographic mapping techniques, and products are also very 

important to promote planetary mapping technologies and 

science applications.  
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