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Time synchronization algorithm based on mobility 

model for underwater sensor networks 

WANG Hui-qiang, WEN Xiu-xiu, LIN Jun-yu, FENG Guang-sheng, LYU Hong-wu 

(College of Computer Science and Technology, Harbin Engineering University, Harbin 150001, China) 

Abstract: With the characteristics of high transmission delay and mobility, distributed time synchronization of underwa-

ter sensor networks can be very challenging. The existing works cannot get high accuracy, because most of them ignore 

the long transmission latency, or dynamic changing transmission delay caused by the mobility. A mobility model was 

built considering the effect of mobility and long transmission latency on time synchronization, and a time synchronization 

parameters equation was formed according to the mobility model. Thus, based on the equation, a time synchronization 

algorithm (MM-sync) was proposed. The experiment results show that MM-sync can reduce the consumption of energy, 

and can get higher accuracy than state-of-art solutions in high density underwater sensor networks with rapid movement.  

Key words: sensor networks, underwater environment, high latency propagation networks, time synchronization, mobil-

ity model  
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/*¢PZ�*/ 

1)  while {¢P�'�¢4ôO n } 

2)     «Z.<=>¢P�' package; 

3)   ( . , . , . )d package Sender package T packaget← ; 

4)     Queue[ .package Sender ].InQueue(d);  

//
 d¾r.<=>©§���d�¿^a 

5)  end while 

6)  for ý7�.<=>©§�� P 

7)     1; ;k start k← ←  

8)     while {lengh(Queue[P])<4} 

/*¢P�'*/ 

9)        

1

[ ]. ()d Queue P Dequeue← ; 

10)       

2

[ ]. ()d Queue P Dequeue← ; 

11)       

3

[ ]. ()d Queue P Dequeue← ; 

12)       

4

[ ]. ()d Queue P Dequeue← ; 

/*Q2²�+,*/ 

13)       


1

d �

2

d �

3
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4

d  �¢PBr

xF±(11)~±(13)!é�²�º¢ [ ]x k � [ ]y k � [ ]z k ; 

/*¢P�u*/ 

14)       if { [ ] [ ] [ ] [ ]z k x k ap x k bp y k− > + } 

15)       [ ] null; [ ] null; [ ] null;x k y k z k← ← ←  

16)          1µ µ← +  

17)       end if 

18)       1k k← + ; 

19)    end while 

20)    Qend k← ; 

21)    ; ;m Qend Qstart

m

µµ ←← −  

/*¢P�@�u*/ 

22)    if

1

2

( 1)

1

m

t m S

m

δ

η µ
−−

 

 

 > −
 −
 

 

23)       for j =Qstart  toQend   

24)       [ ] null; [ ] null; [ ] null;x k y k z k← ← ←  

25)       end for 

26)    end if 

27)  end for 

28)  ¥¦ x�y�z ÀÑ null�t�; 

/*N�µ:t�Q2JÎ*/ 

29)  ( , ) LinearFitting( , , )a b x y z← ; 
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