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RESEPI XT32 vs. Livox Avia
Which Model Should You Choose?
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Deciding which drone LiDAR system to get is not easy, es-
pecially if it’s your fi rst unit. Cost of a drone LiDAR package, 
although much lower today compared to just 18 months 
ago, still can get expensive. But cost should not be the only 
consideration, maybe not even the most important one. 
Performance should be carefully investigated, along with 
other key factors such as quality of manufacturing and 
post-sale support. Fortunately, all RESEPI systems use the 
same high-performance tactical-grade Inertial Measure-
ment Unit (IMU) developed and manufactured by Inertial 
Labs, which is tested and calibrated at our headquarters 
in Virginia, USA. This allows for a streamline process that 
reduces costs and increases the quality of the product.

Our goal is to help you fi nd the best product that meets or 
exceeds your requirements while fi tting into your budget.

RESEPI COMPONENTS

INTRODUCTION

Each RESEPI unit off ered from Inertial Labs can be confi gured in multiple ways. There are three key hard-
ware components in an integrated drone LiDAR system: Camera, POS/INS, and the Laser. A POS (Position 
and Orientation System) in terms of drone lidar is what some may know better as an INS (Inertial Navi-
gation System), or a GPS-Aided Inertial Navigation System, to be more precise. There are two current INS 
options for RESEPI as shown in Figure 1: INS-B-OEM and INS-D-OEM.

Livox 
Avia

Hesai 
XT-32
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INS-B-OEM INS-D-OEM

Single-Antenna GNSS Receiver

Used for majority of payload missions using 
standard lasers

Generally used for post-processing applications Can be used for both real-time and  
post-processed aplications

Used for high-cost of payload missions using 
larger lasers like those from Riegl

Dual-Antenna GNSS Receiver

SPECIFICATIONS 
COMPARISON

All differences between these two LiDAR models come down to the lasers. Overall, 
the Livox Avia laser is perfectly capable for many projects but, in comparison, the 
Hesai XT-32 delivers better data accuracy, higher productivity, and more real-life ap-
plication versatility. RESEPI XT-32, therefore, is our top-recommended choice in this 
comparison. While reviewing the specifications on Laser Range, keep in mind that 
the recommended flight altitude is between 50-100m AGL (Above Ground Level) to 
keep the most accurate data while also covering the most surface area. 

Highest performance in competing class High performance in competing class

We will discuss these two INS units further in a separate article. With those basics out 
of the way, let’s get back to the main question. Which RESEPI payload is best for you?

Figure 1: Shows comparison chart of INS-B-OEM and INS-D-OEM
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SPECIFICATIONS 
COMPARISON

Laser Sensor RESEPI Avia RESEPI XT-32

Laser Range 190m @ 10% reflectivity*
230m @ 20% reflectivity*
320m @ 80% reflectivity*

80m @10% reflectivity* (c9-24)
50m up to 120m @10% reflectivity* 
(c1-8,25-32)

Accuracy and Precision 2cm with 1cm 1cm with 0.5cm
Recommended AGL 50-100m 50-100m
Field of View (Horizontal) 70.4º 360º
Field of View (Vertical) 4.5º / 77.2º 31º
Beam of Divergence 0.03d-H N/A
Number of Lasers 6 32
Numer of Returns 3 2
Pulse Rate 240k-720k/s 640k-1280k/s
Dimensions of Laser 91 x 61.2 x 64.8 (mm) 76 x 100 x 103 (mm)
Weight of Laser 498g 800g
RESEPI System Weight 1250g 1850g

*Reflectivity is the “surface of a material is its effectiveness in reflecting radiant energy”, learn more about reflectivity on Wikipedia

WHAT TO EXPECT

Coverage and Point Density
Coverage and point density are two of the most important factors when comparing system 
performance side by side. Coverage is the measurement that specifically describes how much 
surface area is being covered by gathered data points. Point density on the other hand is the 
measurement of how many data points can be expected to be gathered within that surface 
area. As we can see below, the RESEPI XT-32 returns lower density with a higher cover area, 
while the RESEPI Avia returns higher density with a lower cover area, depending on the set 
velocity. Keep in mind that these tests were completed excluding the following: initial and final 
static alignments, convergence maneuvers, and sharp turns. Note that Hesai XT-32 natively 
has a horizontal Field of View (FOV) of 360°, but was limited for better side by side comparison 
of performance of the two solutions.

Figure 2: Shows comparison chart of RESEPI Avia and RESEPI XT-32
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Cloud Comparison
Comparing a finalized cloud between both the RESEPI Avia (Figure 4) and RESEPI XT-32 (Figure 5), 
we can see that the RESEPI XT-32 outperforms the RESEPI Avia in terms of surface area coverage, 
accuracy, precision, and coverage underneath structures (specifically foliage), showing that it is 
the top performer. Keep in mind that each unit was flown using the same conditions (flight path, 
camera shutter speed, INS, and velocity), the only difference was the laser being used. 

Figure 3: Graphs showing point cloud density and range comparison with speed between RESEPI XT-32 and RESEPI Avia

RESEPI XT-32 RESEPI Avia

Figure 4: Shows colored altitude point cloud of RESEPI Avia Figure 5: Shows colored altitude point cloud of RESEPI XT-32
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Point Cloud Density

Lighter Weight

Concentrated Scanning Field of View

Taking small sections from the same flight covered previously, we can see that the RESEPI XT-32 (Figure 6) 
could achieve a higher point cloud density than the RESEPI Avia (Figure 7). Please note that blue indicated 
points gathered, and gray is space not where no data points were gathered. The reason why we see a 
higher density from the RESEPI XT-32This is because of the XT-32’s laser characteristics. Specifically, the 
Hesai XT-32 has a 360° horizontal FOV (Field of View) 31° vertical FOV which allows for layers of overlap 
between flight lines which result in an increase in cloud density. What should be noted however, is that 
this only occurs when LiDAR passes are layered or overlapped. If it is a straight flight path with no overlap, 
the RESEPI Avia will result in a higher point cloud density. Examples of these flight patterns with or without 
overlap can be found in Appendix A.

Figure 6: Shows a point cloud density example of RESEPI XT-32 Figure 7: Shows a point cloud density example of RESEPI Avia

IN-DEPTH: RESEPI AVIA

The Livox Avia has a clear weight advantage, as was shown in Figure 2, at just below 500g versus the 800g 
of the Hesai XT-32. The full RESEPI system integrated with a RESEPI Avia Laser weighs about 600g less com-
pared to the RESEPI XT-32. Lighter weight results in longer effective flight time and increases the selection 
of drone platforms by including those with lower payload lift capacity.

The Avia laser generates 240,000 pulses (single-return) every second. Although this is lower than the 
640,000 pulses/second (single-return) from the XT-32 laser, Avia concentrates all 240,000 measure-
ments in a narrow 70.4° by 4.5° Field of View while XT-32 spins the lasers full 360°. This makes it pos-
sible for the Avia laser to produce higher ground point density (NPD).
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Lower Cost

Extra Possible Advantages to Consider

Use Cases of RESEPI Avia

In testing however, it is shown that in many cases the RESEPI XT-32 produces a higher density de-
pending on the flight pattern. If the user makes multiple runs over the same area of land while overlap-
ping passes, the RESEPI XT-32 outputs a higher density. However, if it is just one single pass over an area 
the RESEPI Avia outputs a higher density. In many circumstances users will overlap their passes, in this 
case, putting the RESEPI XT-32 above the RESEPI Avia.

The Avia laser does cost less than the XT-32, not a significant amount, but meaningful when working inside 
of budget constraints. For the user where a couple thousand dollars means being able to bid or not on a 
job, the Livox AVIA will give a competitive edge.

RESEPI Avia does in fact have a couple of other advantages that are advertised but were put to the test by 
the engineers here at Inertial Labs.

1. Range. Avia has a published maximum detection range of 190m (10% reflectivity @ 100klx) vs 80m from 
the XT-32 (10% reflectivity @ 100klx). In practice however, the XT-32 delivers comparable or better data 
up to 120m with higher accuracy.

2. Number of Returns. Avia can produce up to three returns per laser pulse, vs 2 returns by the XT-32. 
Technically, a 3rd return could be useful in some situations such as mapping ground under vegetation 
cover. However, as previously discussed, with a typical flight plan where grid lines are tight enough for 
there to be overlap of data points gathered on each pass, the XT-32 will outperform the Livox AVIA in 
mapping underneath vegetation.

There are countless circumstances where the use of a RESEPI Avia can stand out. Specific examples where 
this unit in particular stands out include:

1. When surveying objects that are thin: In this case, power lines are a great example, as they are long 
with a small diameter and can often be hard to track with some lasers, but with the high point density 
on a single pass of the RESEPI Avia, the lines will stand out and appear more easily. The RESEPI Avia 
would be a good and viable option in this circumstance, especially if there will only be one pass over-
head by the scanner.

2. When having to survey areas higher than 120m above ground level: Some cases may require 
you to fly higher than 120m above the surface you are surveying, in which case the RESEPI Avia 
will suit you well. A couple examples would include inspecting mountainous areas, cliffsides, or 
cities with tall buildings. Keep in mind however, that the higher you fly, the less accurate the data 
will be. In most cases, 120m will be more than enough to suit your needs for a flight mission.
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3. When surveying long distance: A few cases may require you as the pilot to survey runways, racetracks, 
or other long strips of land. These may be flown at higher speeds, requiring more points to be logged. 
The narrow Field of View of the RESEPI Avia allows for the preservation of point density at high speeds. 
Also, due to the lower weight of the RESEPI Avia, it therefore improves flight time by several minutes. 
Make a note that you can set an increase/decrease to your aircraft’s velocity prior to launch to match 
the mission flight length.

IN-DEPTH: RESEPI XT-32

Higher Measurement Accuracy and Precision

360º Field of View

Higher Surface Coverage

As was shown in Figure 2, the XT-32 delivers 1cm range accuracy with 0.5cm measurement precision while 
the Avia laser has a 2cm range accuracy and 1cm measurement precision. Laser ranging accuracy is al-
tered by environmental factors and will decrease as measurement distance increases. The XT-32 achieves 
its level of accuracy from 0.5m up to 70m under 30°C (86°F) ambient temperature. The Avia’s published 
accuracy specs, however, are tested at 20m range under 25°C (77°F) testing conditions. This shows that the 
XT-32 outperforms the Avia in a wider temperature range in multiple height variations. 
With higher laser measurement accuracy and precision, and stronger signal strength and sensitivity, the 
XT-32 system will achieve higher effective project AGLs compared to the Avia system, everything else being 
equal.

With higher laser measurement accuracy and precision, and stronger signal strength and sensitivity, 
the XT-32 system will achieve higher effective project AGLs compared to the Avia system, everything 
else being equal.

XT-32 spins all 32 laser channels in full 360° with three Frame Rate options: 5Hz, 10Hz, and 20Hz. This full 
360° Field of View makes the system more versatile, for example, scanning building facades, capturing as-
sets’ vertical structures, mapping forest stands, as well as ground under trees. Refer to the section, “What 
to Expect,” to look at an example of this coverage.

Thanks to the 360° Field of View, the RESEPI XT-32 system can cover a much wider sweep on each path, 
therefore capable of mapping a larger area every mission flight, delivering higher productivity. We have 
seen this perfectly shown in the previous section, “What to Expect”.

Extra Possible Advantages
The RESEPI XT-32 does have one convenient perk that you as a consumer may be interested in.
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Use Cases of RESEPI XT-32

1. Interference Rejection. Shown by Hesai on their product webpage, the RESEPI XT-32 uses proprietary 
interference technology to create an individualized tracking fingerprint for each laser, preventing er-
rors from its own lasers as well “rejecting” noise from other nearby LiDAR units.

There are many situations where the use of the RESEPI XT-32 can be a greatly more efficient option com-
pared to the RESEPI Avia. Specific examples where this unit will stand out include:

1. Surveying over umbrella-type objects or structures: These types of objects include trees, bridges, 
parking decks, or any other structure that has exposed spacing underneath. To get a better under-
standing, think of a top-down view of a tree. You can see the top, but nothing underneath. With the 
RESEPI XT-32’s 360° Field of View, it’s able to reach and ping the underside of the tree to get a better 
visual of the structure as it surveys the area. Comparing it to the RESEPI Avia, we see it only has a Field 
of View of 77.4°, denying it access to the underside of most objects.

2. When surveying nearby to tall objects or structures: These circumstances can include surveying a 
central park of a city, mountain-side valleys, or any other areas where surrounding objects may exceed 
or come close to the altitude of the flight mission. As we spoke about earlier, you could use the Avia’s 
advantage of range to simply fly higher, but the accuracy would decrease as well as the point density. 
In these cases, the RESEPI XT-32 comes out on top since it’s able to preserve high accuracy data and 
point density while operating at the recommended altitude.

3. Where pinpoint accuracy is a must: Some situations where this is the highest priority include higher 
altitude missions up to 120m and flights that check dimensions on structures. As stated previously, the 
XT-32 delivers 1cm range accuracy with 0.5cm measurement precision while the Avia laser has a 2cm 
range accuracy and 1cm measurement precision. 

WHICH MODEL SHOULD YOU CHOOSE?

In conclusion, both models stand very capable of completing almost any task given to them, thanks to the 
same high-performance INS from and high-quality manufacturing by us here at Inertial Labs. In this case 
it will come down to which unit best fits the circumstances that you will confront as the user. RESEPI Avia 
is a great option for those looking for slightly longer distance flights, higher point cloud density for single 
passes and thin structures, high speeds, and missions that require a higher altitude. That said, the RESEPI 
XT-32 is overall the better payload, providing the most reliability in more situations that require precise 
and accurate data, scans of objects at or above vehicle altitude, and heavy passes that provide data points 
for even the underside of many structures. 

Please reach out to support@inertiallabs.com with any questions.
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Appendix A

Figure A1: Shows a straight fl ight pattern with no LiDAR overlap

Figure A2: Shows a fl ight pattern with LiDAR overlap

Figure A3: Shows a fl ight pattern with LiDAR overlap

Figure A4: Shows a fl ight pattern with LiDAR overlap and layering
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Appendix B | XT-32 Diagram
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Inertial Labs, Inc.
39959 Catoctin Ridge Street,
Paeonian Springs, VA 20129 U.S.A.
phone: +1(703) 880 4222
e-mail: sales@inertiallabs.com
www.inertiallabs.com

Established in 2001, Inertial Labs is a leader in position and orientation technologies for com-

mercial, industrial, aerospace and defense applications. Inertial Labs has a worldwide distrib-

utor and representative network covering 20+ countries across 6 continents and a standard 

product line spanning from Inertial Measurement Units (IMU) to GPS-Aided Inertial Naviga-

tion Systems (INS).  With application breadth on Land, Air, and Sea; Inertial Labs covers the 

gambit of inertial technologies and solutions.

Written by Adam Dillingham
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