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Research on adaptive transmission scheduling mechanism of
industrial wireless network traffic based on TSCH
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(School of Information Science and Technology, Zhejiang Sci—Tech University, Hangzhou 310018, China)

Abstract: Today's LLN network devices must support the transmission of multiple service data while meeting the requirements of
low power consumption, so a dynamic scheduling algorithm is required to improve the reliability of the network. Although the
Time-Slot Channel Hopping ( TSCH) technology based on IEEE 802.15.4 standard can meet the needs of LLN, the existing TSCH
scheduling algorithm lacks of flexibility. To solve this problem, this paper proposes the Enhanced Adaptive Transmission Scheduling
Mechanism (EATSM) algorithm based on TSCH. In this paper, the self—similarity sampling method is used to collect the traffic
information of each link, and after accurately obtaining the traffic of each neighbor link, the number and position of time slots are
allocated to each neighbor link in order according to the weight, so as to ensure the reliability of transmission and achieve scheduling
flexibility. Through theoretical analysis and experimental data comparison, compared with the mainstream adaptive scheduling
algorithm, the proposed EATSM scheduling algorithm shows that the packet delivery rate is 99.57%, an increase of 0.26 percentage
points, and the node operation duty ratio is 0.34% , a decrease of 0.43 percentage points.
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Fig. 1 Overall framework of algorithm design
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while(1) {

inti=i+ 1

if (JEUIRAE)

1
2
3. intt =1 < <14
4
5 etimer_set ( &et, CLOCK _SECOND

random_rand() ) ;

6. Velse if (FEBLRAE) |

7. etimer_set ( &et, CLOCK _SECOND
old_T) ;

8. printf ("time:%u\n" | ) ;

9. PROCESS_YIELD_UNTIL ( etimer_expired
(&et));

10.  etimer_reset ( &et) ;

1. |

HiL2 BEURERRHEEZT
1. void select_T (void)
2.
3. intold_T =10; int old_N = 10;
4. intnew_N = (T *10)/(nbr — > num_tx) ;
5. If((new_N — old_N)/old_T) < 0O
// LRI/
6. old_T = old_T + 2;
/7 WD RAF: ] B
7. elself ((new_N — old_N)/old_T) > 0O
/7 AR

8. old_T=old_T-2; // I RFERING

9. if (old_T < 0)

10. return 0; //RERHE

11.  old_N = new_N;

12. |}

Hix3 BREMREHEZXZIT

1. while(1) |

2. inti =1+ 1;

3. intt =1 < <14

4. etimer_set ( &et, CLOCK _ SECOND =
old_T)

5. printf ("time:%u\n" , t);

6. PROCESS_YIELD_UNTIL ( etimer_expired
(&et));

7. select_T() ;

8. etimer_reset ( &et) ;

9. etimer_set ( &et, CLOCK _SECOND =
old_T) ;

10. |
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1. uint16_t dest_id = TSCH_LOG_ID_FROM _
LINKADDR (addr) ;

2. uip_ds6_nbr_t #* nbr = nbr_table_head
( ds6_neighbors) ;

3 while (nbr | =NULL) |

4. uintl6_t nbr_id = ((nbr — > ipaddr.
u8[14]) < < 8) | (nbr — > ipaddr.u8[ 15]);

5 if (dest_id == nbr_id) |

nbr — > num_ix ++;

nbr = nbr_table_next ( ds6 _ neighbors,

&5 EATSM mERME X2

1. void select_N (void * ptr)

2. | uip_ds6_nbr_t *nbr;

3 uint16_t nbr_id;

4. nbr = nbr_table_head ( ds6_neighbors) ;

5. while (nbr | =NULL) {

6. nbr_id = ID_FROM_IPADDR(&
(nbr = >ipaddr) ) ;

7. change_queue_N_update(nbr_id,
nbr — > num_ix) ;

8. |

9. nbr = nbr_table_next ( ds6 _neighbors,
nbr) ;

/7 REEL i LS 4 nbr—>num _tx

BE

10. nbr = nbr_table_head (ds6_neighbors) ;

11. while (nbr | =NULL) {

12. nbr_id = ID_FROM_IPADDR ( &
(nbr — >ipaddr) ) ;

13. nbr — > num_tx = 0;

14. nbr = nbr_table_next ( ds6_neighbors,
nbr) ;
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1. frame802154_t frame;

/7R N R B

2. { uip_ds6_nbr_t

(ds6_neighbors) ;

* nbr = nbr_table_head
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while (nbr ! = NULL) |

uintl6_t old_N = 0;

uintl6_t new_N = frame—>piggl ;

uintl6_t nbr — > nbr_sf_handle = old_N +

old_N = new_N;
uintl6_t nbr — > new_N = new_N;
F

10. nbr = nbr_table_next ( ds6_neighbors,
nbr) ;

Hik7 EATSM MR ESEREE

1. void post_process_rx_N(void)

2. uip_ds6_nbr_t *nbr = nbr_table_head (ds6_

3
4
5
6
new_N;
7.
8.
9.

neighbors) ;

3. while (nbr ! =NULL) |

4. uintl6 _t nbrid = ((nbr —> ipaddr.
u8[14]) << 8) | (nbr — > ipaddr.u8[15]);

5. uint16_t i;

6. struct tsch_slotframe * sf;

7. struct tsch_link *L;

// FEAE N #5E slotframe W) handle Fl size

8. sf = tsch_schedule_add_slotframe
(nbr — > nbr_sf_handle, nbr — > nbr_N) ;
9. if (sf! =NULL) {
10. for (1 = (nbr = > nbr_sf_handle -
nbr — >nbr_N) ;
i < nbr—>nbr_N; i++)]
11. | = tsch_schedule_add_link(

12. sf, LINK_OPTION_RX,
LINK_TYPE_NORMAL,
&tsch_broadcast_address, 1,
channel _offset) ;
13. | |nbr = nbr_table_next ( ds6_neighbors,
nbr) ;
14. |
(2) A&k B2 SR s A B A R SR Ak
PO IS ACK WS FR R Tr . KR JTTE Kk
Ol GRS ACK Wik Bt I A48 357 Y 8] B2 6 & i
HERRBOG . Tk 8 IR T MU AT O R R BT, Bk
9 iR T H R H BRI Rk BB AU R BT
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1. frame802154_t frame;
2. tsch_packet_parse_eack ( &frame) ;
3. uintl6_t nbr — > my_sf_handle = frame — >

pigg2;
4. uintl6_t nbr — > my_N = frame—>pigg3;
Hix9 BERRAERHEAZFERBIREE X
1. void post_process_rx_t_offset( void)
2. | uintl6_t channel_offset = 3;
3. utp_ds6_nbr_t * nbr = nbr_table_head

( ds6_neighbors) ;

4. while (nbr | =NULL) |

5. uintl6 _t id = ( (pri_nbr — > ipaddr.
u8[14]) < < 8) | (prt_nbr — > ipaddr.u8[15]));

6. uintl6_t nbr_id = ((nbr = > ipaddr.
u8[14]) < < 8) | (nbr — > ipaddr.u8[15]));

7. uintl6_t i;

8. uintl6_t channel_offset = 3;
/ /W EAL R IE

9. struct tsch_slotframe * sf;

10. struct tsch_link * [

11. sf = tsch_schedule_add_slotframe

(nbr — > my_sf_handle, nbr — >my_N) ;
12. for (1 = (nbr —> my_sf_handle -
nbr —>my_N); i < size; 1 ++) |
13. [ =tsch_schedule_add_link(
sf, LINK _ OPTION _ TX, LINK _ TYPE _
NORMAL, &tsch _ broadcast _ address, i, channel _

offset) ;

14. change_queue_select_packet (nbr_id ,
nbr — > my_sf_handle, 1) ;

15. b Inbr = nbr_table_next ( ds6 _
neighbors, nbr) ;

16. |
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