
Optimal Swarm Ranging Protocol for 
Dynamic and Dense Ultra-Wideband Networks

Southeast University,  China

Yunxi Hou, Feng Shan, Wangxiao Mao, Jiangpeng Liu, 
Ye Liu, Wenjia Wu, Runqun Xiong,  Junzhou Luo

1



Central problem 
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Distance Sensing in high-dense and 
high-dynamic robot swarms
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1. Research Background：Micro robots and devices
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研究背景：高动态、高密集的微型无人机集群
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Ultra-Wide Band (UWB) technology
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研究背景：高动态、高密集的微型无人机集群
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2. Motivation and Core Idea
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2. Core Idea: maximize the number of ranging
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3. Design of Swarm Ranging 2.0 Protocol
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3. Design of Swarm Ranging 2.0 Protocol

;!<#=8%>-).(589:#'()*+)*#()/#'()*+)*#0(12-#?-.+*)

5-#1-+'+3!-3%6"-,'-,%78&"3'1-*''!"+"!,'-.'&'
,$/ 01$!&-).('1$!)(#'23)43'&'!./.-51"6)4"'
7'!"4")6",' ! 8&49"-,'"! # $%+!.:'
(")#3/.!';<'23)%"';'!"4")6",'(.("'+!.:'7<'
")-3"!'1$"'-.'8&49"-'%.,,'.!'$(,"(-'8&49"-,=

-('A1$-2-$%'*%'2B(&K8"O28,+"/&,+A&'+:$,'.:0,&
/$"$%.'$#&-%*:&'(%$$&:$,,./$,B&'($&:*,'&
%$)$"'&+(%"G-(7(*#( G+(%",$C8$")$5

A0((63'-0(5"(5

:(7>'B'3"*,.30*/C(,,8'D'<6-'-0(5"(5E



研究背景：高动态、高密集的微型无人机集群

19

3. Design of Swarm Ranging 2.0 Protocol
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4. Experimental Results and Evaluation
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4. Demonstration experiment
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