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Recently, unmanned logistics delivery systems, such as UAV (Unmanned Aerial Vehicle, written as drone below) and autonomous
robot delivery systems, have been implemented in many countries due to the rapid development of autonomous driving technology.
The development of these new types of advanced unmanned logistics delivery systems is essential not only to become a leading
logistics company but also to secure national competitiveness. In this paper, the application of the unmanned logistics delivery
system was investigated in terms of market trends, overall technology level of last mile delivery drone and autonomous delivery
robot. The direction of response to changes in the last mile delivery service market was checked through a comparison of the
technological level between domestic companies that produce last mile devices and advanced foreign companies. As a result
of this technology level analysis, the difference between domestic companies and advanced companies was shown using tables
and figures to show their relative levels. The results of this analysis reflect the opinions of experts in the field of last-mile
delivery technology. In addition, the technology level of unmanned logistics delivery systems for each country was analyzed
based on the number of related technology patents. Lastly, insights for the technology level analysis of unmanned last mile
delivery systems were proposed as a conclusion.
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<Table 1> Technology, Research Level and R&D Activities
of Republic of Korea

Technology Level Research Leve! R&D
Level | Gap | Group | Basic é:t‘i)(l)lr: activity
(%) | (year) | (Score) | (Score) (Score) (Score)
20.0 35 Pursue Excellent | Excellent Rising

(3.13) (3.63) (3.75) (3.38)
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<Table 2> Hardware Specifications of Drones Made by Domestic Companies
Drone by Operating Operating Battery Release
Payload Manufacturer Model Payload Range Time Rotor Type Type Year
Doosan . . Hydrogen
Skg Mobility DS30 Skg 80km 120min Rotory Wing 8 Fuel Cell 2021
10~50kg NeoTech ND-820 20kg 10km 40min Rotory Wing 8 Battery 2021
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<Table 3> Hardware Specifications of Drones Made by Foreign Companies
Drone by Manufacturer Operating | Operating Battery Release
Payload (Country) Model | Payload Range Time Rotor Type Type Year
~5kg Wing (USA) P\‘;ilrf;t 12kg 10km 10min VTOL 1242 Battery 2019
10~10kg Ehang (China) Falcon 5.4kg 3.5km 18min Rotory Wing 4 Battery 2019
. . Hydrogen
10~50kg Heven (Israel) H100 45kg 40min Rotory Wing 8§ Fuel Cell 2021
. . Black Fixed Wing
50kg~ Dronamics (Bulgaria) Swan 350kg 2,500 - (Airplane Type) E10 Fuel 2021
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<Figure 2> Delivery Robot of Woowa Bros A &}
{Table 4> Hardware Specifications of Delivery Robots Made by Domestic Companies
Model Manufacturer Specification description
* Indoor and outdoor driving possible
. * More than 8 hours of operation
Dilli Z Woowa Bros. * Night driving possible
* The loading capacity 25 liters and the max loading weight 30 kg
* Size: 56cmx67cmx70cm box type
Nuebility Neubi » Weight about 50kg, max loading weight 25kg, max speed 7.2km/h
* Can climb obstacles on the road such as sidewalks up to 16 cm
* Delivery between floors possible by riding the elevator
CLOi ServeBot LG U Plus . Loadlr}g w§1g}Tt 15kg (based on 5kg load in each drawer)
* Charging time: 2.5 hours
* 5 hours or less of continuous driving
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{Table 5> Hardware Specifications of Delivery Robots Made by Foreign Companies

Model Manufacturer Specification description
* Operation possible within a radius of 4.8 to 8§ km from retail
Roxo Fedex (USA) * Can climb roadside ledges or deep stairs

* Body weight about 200kg, loading weight 45kg

» Approved as the first Level 4 autonomous robot for commercial use
Robotics Serve Serve (USA) * Delivering in partnership with Uber Eats, 7-Eleven, etc.
* Approx. 11 kg load and 40 km range on charge

* Medium-distance delivery robot with size 110cmx274cmx186cm
R2 Nuro (USA) * Body weight 1,150 kg, loading weight 190 kg
* Max speed 40km/h

* The six-wheeled delivery robot can deliver items within a 6-km radius
Robby Starship Tech. (USA) * Max speed 6km/h
* Body weight 25 kg, loading weight 9.1 kg

* A humanoid delivery robot with a pair of legs and arms
* Able to walk up and down stairs or carry deliveries over complex terrain with obstacles
» Carry up to 18 kg

Agility Robotics

DIGIT (USA)

* Size 94.5cmx215.8cmx175.2cm, Locker Size: 80cmx145¢mx63.5¢cm
EV80 JD.com (China) * Locker capacity 646L
* Loading weight 150kg, Max speed 30km/h
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Delivery robots are being
piloted overseas and
domestically, and are
expected to achieve rapid
Expected that further growth based on already
development of developed technol
technology in all aspects
of HW and SW will be
required to achieve fully
autonomous flight at
the level that some
companies have
demonstrated.

>

Delivery drones have been
commercialized in some
countries, but they are limitedly
used in areas with high
population density or for
Delivery Deliver |_delivery of items with a large
Robot delivery weight. In particular, the

economic feasibility is not good

yet.
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<Figure 3> Position of Unmanned Last Mile Delivery System Technogies in SDLC
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<Figure 4> Level of Drone Delivery Service Companies
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Duration Jan. 1, 2000 ~0 Nov. 27, 2021
(“drone* delivery” OR “delivery drone*” OR “robot*
delivery” OR “delivery robot*” OR “palletizing robot*”
Search OR “smart delivery”) OR ((“drone*” OR “aerial vehicle*”
expression OR “air vehicle*” OR “air mobilit*”) AND (“deliver*”
P OR “delivery” OR “logistics” OR “pallet*”) AND
(“parcel*” OR “carr*” OR “wrapping” OR “pack*” OR
“payload”))
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<Table 7> No. of Patents by Country

Rank Country No. of Patent | Share (%)
1 USA 3378 75.58
2 Japan 126 2.86
3 China 104 2.36
4 Korea, Republic 101 229
5 Nethelands 58 1.31
6 Germany 38 0.86
7 Canada 36 0.83
8 Israel 28 0.63
9 England 25 0.57
10 Singapore 22 0.50
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<Table 8> Comparison of Domestic Unmanned Vehicle Patent Levels Compared to Leading Countries

Share Growth Rate Activity Attraction Patent Level No. of Family Patent
Leading USA Singapore USA China Israel England
Country 75.58% 20.0% 1.69 425 2.039 6.04
Korea, 4th Place 2nd Place 7th Place 10th Place 10th Place 8th Place
Republic 229% 14.83% 0.46 0.02 0.02 1.86
6.4 = [2] Autopilot drone delivery begins in China, Cargo News,
May 20, 2019, accessed in Sep. 29, 2022, http://www.
2 =72 S HaA, ALelE Alm e 585 EAE) cargonews.co.kr/news/articleView htm1?idxno=41088.
of Il 7}l B wiE Anl s T 58w A9 25 [3] Baek, J., A study on last mile delivery strategy in the
Hj & Hoke] Mmar gi¥] 7|& 58 T o] & City, Korea International Commercial Review, 2019,
Mol 54 WHES A&t skl ARt A Vol. 34, No. 4, pp.327-348.
S S AAHTHE e EA otk 1ok 2t~Ent  [4] Chicken delivery by drone on the boat, Daily Busan,
A HjE =8 9 28 Foto] ] Ve s ot May 23, 2021, accessed Oct 5, 2022, https://mobile.
gl o= A% etgdairti A 7] 2A 02 ) busan.com/view/busan/ view.php?code=202105201622
FFE B, g A HEE SolAY AE3t 27 4440567.
GAZ B2 39 F7tEdA 83 AgEH e A [5] Delivery ND-820, accessed Oct. 5, 2022, http://ndrone.
of HlashA tha HAA Aok & 4 vk Wk, A co.kr/theme/theme02/product/product _nd820.php.
2E S AH s A JA8] G4k Folw 9] w7FE [6] Delivering parcels in mountainous areas with drones,
of HlusiE EL FEe] G837t 1Y Folrh Al Times, Dec. 4, 2019, accessed in Oct 1, 2022,
Ul F =7 S Al AAEE 2] A e http://www .aitimes.com/news/articleView.htm1?idxno=
st=dlo] s A9 71s FAZE DA QldE, AR = 122929.
o] st=glo] A FE2 e F8 71l Hls| 43d  [7] Delivery robot runs in Gwanggyo Lake Park, Seoul
7lE o AAF doha Bt ) Vg s 74 Economy, Sep. 20, 2022, accessed in Oct. 12, 2022,
5 S Al s s 913 A 540 R S https://www sedaily.com/NewsView/26B5B3Y VQK.
A 7 FH, 71 =7 E A28 485E gk = [8] Dronamics, accessed in Oct. 14, 2022, https:/www.
7ve] Al gkst 2 W AA Aulse =85S Fa 4 dronamics.com/.
EF S Al BEolA w7HY BAAES FEE 4 [9] DS30, Doosan Mobility Innovation, accessed Oct 6 2022,
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