
Knowledge Engineering

HoS regulation

BASIC 
SEQUENCE

Composed of any combination of 
[DOPI] whenever P < 15mins

SPLITTED 
DRIVING 
PERIOD

Driving period splitted by two 
breaks : break_t2 and then another 
break_t3, with duration <= 4.5hours

BREAK BREAK_T2 15min < 30min

BREAK_T3 30min < 45min

BREAK_T1 45min < 3hrs
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Conductor_A
nonimizado Dia DMA

Hora_ini
cio Hora_fin

Duraci
on[h]

Distancia
[km] Estado

02563606A lun 02/01/2017 17:59 18:13 0:14 0,0 Pausa
02563606A lun 02/01/2017 18:13 18:16 0:03 0,4 Conduciendo
02563606A lun 02/01/2017 18:16 18:18 0:02 0,1 Otro trabajo
02563606A lun 02/01/2017 18:18 18:20 0:02 0,6 Conduciendo
02563606A lun 02/01/2017 18:20 18:43 0:23 0,1 Otro trabajo
02563606A lun 02/01/2017 18:43 18:45 0:02 0,5 Conduciendo
02563606A lun 02/01/2017 18:45 18:47 0:02 0,0 Pausa
02563606A lun 02/01/2017 18:47 19:12 0:25 26,1 Conduciendo
02563606A lun 02/01/2017 19:12 19:42 0:30 0,0 Pausa
02563606A lun 02/01/2017 19:42 21:35 1:53 156,9 Conduciendo
02563606A lun 02/01/2017 21:35 22:34 0:59 0,0 Pausa
02563606A lun 02/01/2017 22:34 0:56 2:22 208,1 Conduciendo
02563606A mar 03/01/2017 0:56 0:59 0:03 0,0 Otro trabajo
02563606A mar 03/01/2017 0:59 1:00 0:01 0,1 Conduciendo
02563606A mar 03/01/2017 1:00 1:02 0:02 0,0 Otro trabajo
02563606A mar 03/01/2017 1:02 1:05 0:03 0,2 Conduciendo
02563606A mar 03/01/2017 1:05 16:20 15:15 0,0 Pausa
02563606A mar 03/01/2017 16:20 18:39 2:19 191,3 Conduciendo
02563606A mar 03/01/2017 18:39 18:40 0:01 0,0 Otro trabajo
02563606A mar 03/01/2017 18:40 9:25 14:45 0,0 Pausa
02563606A mié 04/01/2017 9:25 9:29 0:04 0,2 Conduciendo
02563606A mié 04/01/2017 9:29 9:47 0:18 0,0 Pausa
02563606A mié 04/01/2017 9:47 9:50 0:03 0,1 Conduciendo
02563606A mié 04/01/2017 9:50 9:54 0:04 0,0 Otro trabajo
02563606A mié 04/01/2017 9:54 11:07 1:13 0,1 Pausa
02563606A mié 04/01/2017 11:07 15:22 4:15 366,3 Conduciendo
02563606A mié 04/01/2017 15:22 15:47 0:25 0,0 Pausa
02563606A mié 04/01/2017 15:47 15:50 0:03 0,3 Conduciendo
02563606A mié 04/01/2017 15:50 16:49 0:59 0,1 Pausa
02563606A mié 04/01/2017 16:49 21:11 4:22 362,1 Conduciendo
02563606A mié 04/01/2017 21:11 21:13 0:02 0,0 Otro trabajo
02563606A mié 04/01/2017 21:13 6:21 9:08 0,0 Pausa
02563606A jue 05/01/2017 6:21 7:43 1:22 109,6 Conduciendo
02563606A jue 05/01/2017 7:43 8:02 0:19 0,1 Pausa
02563606A jue 05/01/2017 8:02 11:10 3:08 264,8 Conduciendo
02563606A jue 05/01/2017 11:10 11:59 0:49 0,0 Pausa
02563606A jue 05/01/2017 11:59 14:54 2:55 243,8 Conduciendo
02563606A jue 05/01/2017 14:54 15:44 0:50 0,0 Pausa
02563606A jue 05/01/2017 15:44 15:46 0:02 0,0 Conduciendo
02563606A jue 05/01/2017 15:46 16:54 1:08 0,0 Pausa
02563606A jue 05/01/2017 16:54 17:35 0:41 48,8 Conduciendo
02563606A jue 05/01/2017 17:35 17:41 0:06 0,0 Pausa
02563606A jue 05/01/2017 17:41 18:29 0:48 49,6 Conduciendo
02563606A jue 05/01/2017 18:29 18:39 0:10 0,0 Pausa
02563606A jue 05/01/2017 18:39 18:45 0:06 0,5 Conduciendo
02563606A jue 05/01/2017 18:45 18:56 0:11 0,0 Pausa
02563606A jue 05/01/2017 18:56 19:02 0:06 0,8 Conduciendo
02563606A jue 05/01/2017 19:02 7:36 12:34 0,1 Pausa

Driver 
activity log
Driver 
activity log

HoS
Hours of Service 

RegulationONBOARD DEVICES GENERATE 
LARGE VOLUMES OF DATA 
ABOUT
DRIVERS ACTIVITY

Drivers behavior
constrained by
laws

Conformance checking:

• Are my drivers compliant?

Predictive analytics

• Is some driver close to illegality?

Prescriptive analytics (recommend 
actions)
• How to avoid illegal deviations?

Business Analysts need a 
Descriptive Model to know 
how drivers behave wrt HoS

This is the starting 
point for a Business 
Analytics Cycle

HTN 
Plan and Goal 
Recognition

HTN 
Plan and Goal 
Recognition

Conductor_A
nonimizado Dia DMA

Hora_ini
cio Hora_fin

Duraci
on[h]

Distancia
[km] Estado

02563606A lun 02/01/2017 17:59 18:13 0:14 0,0 Pausa
02563606A lun 02/01/2017 18:13 18:16 0:03 0,4 Conduciendo
02563606A lun 02/01/2017 18:16 18:18 0:02 0,1 Otro trabajo
02563606A lun 02/01/2017 18:18 18:20 0:02 0,6 Conduciendo
02563606A lun 02/01/2017 18:20 18:43 0:23 0,1 Otro trabajo
02563606A lun 02/01/2017 18:43 18:45 0:02 0,5 Conduciendo
02563606A lun 02/01/2017 18:45 18:47 0:02 0,0 Pausa
02563606A lun 02/01/2017 18:47 19:12 0:25 26,1 Conduciendo
02563606A lun 02/01/2017 19:12 19:42 0:30 0,0 Pausa
02563606A lun 02/01/2017 19:42 21:35 1:53 156,9 Conduciendo
02563606A lun 02/01/2017 21:35 22:34 0:59 0,0 Pausa
02563606A lun 02/01/2017 22:34 0:56 2:22 208,1 Conduciendo
02563606A mar 03/01/2017 0:56 0:59 0:03 0,0 Otro trabajo
02563606A mar 03/01/2017 0:59 1:00 0:01 0,1 Conduciendo
02563606A mar 03/01/2017 1:00 1:02 0:02 0,0 Otro trabajo
02563606A mar 03/01/2017 1:02 1:05 0:03 0,2 Conduciendo
02563606A mar 03/01/2017 1:05 16:20 15:15 0,0 Pausa
02563606A mar 03/01/2017 16:20 18:39 2:19 191,3 Conduciendo
02563606A mar 03/01/2017 18:39 18:40 0:01 0,0 Otro trabajo
02563606A mar 03/01/2017 18:40 9:25 14:45 0,0 Pausa
02563606A mié 04/01/2017 9:25 9:29 0:04 0,2 Conduciendo
02563606A mié 04/01/2017 9:29 9:47 0:18 0,0 Pausa
02563606A mié 04/01/2017 9:47 9:50 0:03 0,1 Conduciendo
02563606A mié 04/01/2017 9:50 9:54 0:04 0,0 Otro trabajo
02563606A mié 04/01/2017 9:54 11:07 1:13 0,1 Pausa
02563606A mié 04/01/2017 11:07 15:22 4:15 366,3 Conduciendo
02563606A mié 04/01/2017 15:22 15:47 0:25 0,0 Pausa
02563606A mié 04/01/2017 15:47 15:50 0:03 0,3 Conduciendo
02563606A mié 04/01/2017 15:50 16:49 0:59 0,1 Pausa
02563606A mié 04/01/2017 16:49 21:11 4:22 362,1 Conduciendo
02563606A mié 04/01/2017 21:11 21:13 0:02 0,0 Otro trabajo
02563606A mié 04/01/2017 21:13 6:21 9:08 0,0 Pausa
02563606A jue 05/01/2017 6:21 7:43 1:22 109,6 Conduciendo
02563606A jue 05/01/2017 7:43 8:02 0:19 0,1 Pausa
02563606A jue 05/01/2017 8:02 11:10 3:08 264,8 Conduciendo
02563606A jue 05/01/2017 11:10 11:59 0:49 0,0 Pausa
02563606A jue 05/01/2017 11:59 14:54 2:55 243,8 Conduciendo
02563606A jue 05/01/2017 14:54 15:44 0:50 0,0 Pausa
02563606A jue 05/01/2017 15:44 15:46 0:02 0,0 Conduciendo
02563606A jue 05/01/2017 15:46 16:54 1:08 0,0 Pausa
02563606A jue 05/01/2017 16:54 17:35 0:41 48,8 Conduciendo
02563606A jue 05/01/2017 17:35 17:41 0:06 0,0 Pausa
02563606A jue 05/01/2017 17:41 18:29 0:48 49,6 Conduciendo
02563606A jue 05/01/2017 18:29 18:39 0:10 0,0 Pausa
02563606A jue 05/01/2017 18:39 18:45 0:06 0,5 Conduciendo
02563606A jue 05/01/2017 18:45 18:56 0:11 0,0 Pausa
02563606A jue 05/01/2017 18:56 19:02 0:06 0,8 Conduciendo
02563606A jue 05/01/2017 19:02 7:36 12:34 0,1 Pausa

THE 
PLANNER 

FILLS 
THESE 

COLUMNS

Descriptive modelDescriptive model

DEFINES BASIC CONCEPTS
LIKE BREAKS AND RESTS

DEFINES BASIC CONCEPTS
LIKE BREAKS AND RESTS

DEFINES LEGAL SEQUENCES IN 
TERMS OF DRIVING PERIODS

HIERARCHICAL RELATIONSHIPS BETWEEN
DRIVING PERIODS AT DIFFERENT TIME RESOLUTION

HIERARCHICAL RELATIONSHIPS BETWEEN
DRIVING PERIODS AT DIFFERENT TIME RESOLUTION

We address the
problem by
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HPDL 
Domain

Temporal HTN 
Planner (SIADEX)

Driver Date Start End DurationActivity day driving period sequence event type
driver1 04/01/2017 9:25 9:29 0:04 Driving ndd splitted cdds elt
driver1 04/01/2017 9:29 9:47 0:18 Pause ndd splitted cdds B_T2
driver1 04/01/2017 9:47 9:50 0:03 Driving ndd splitted cdds elt
driver1 04/01/2017 9:50 9:54 0:04 Other ndd splitted cdds elt
driver1 04/01/2017 9:54 11:07 1:13 Pause ndd splitted cdds B_T3
driver1 04/01/2017 11:07 15:22 4:15 Driving ndd splitted cdds elt
driver1 04/01/2017 15:22 15:47 0:25 Pause ndd splitted cdds B_T2
driver1 04/01/2017 15:47 15:50 0:03 Driving ndd splitted cdds elt
driver1 04/01/2017 15:50 16:49 0:59 Pause ndd splitted cdds B_T3
driver1 04/01/2017 16:49 21:11 4:22 Driving ndd continuous cdde elt
driver1 04/01/2017 21:11 21:13 0:02 Other ndd continuous cdde elt
driver1 04/01/2017 21:13 6:21 9:08 Pause ndd continuous cdde rd_red

ORIGINAL EVENT LOG LABELS

Descriptive modelDescriptive model

TEMPORAL PLAN (Driver 
activity log)

HOS REGULATION FORMALIZED AS AN ATTRIBUTE GRAMMAR TRANSLATION INTO
TEMPORAL HTNS

Meets modeling
requirements

Recognize temporal subsequences 
and 

label them according to HoS terms.

Plan recognition Goal recognition

Labeled plan translated into worksheet

Legal event and 
sequence recognition


