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Abstract
The mathematical models of the greenhouse environment are MIMO systems, characterized by a high
coupling, nonlinearity, parameter variation and they are highly influenced by disturbances. This paper
uses a well­known greenhouse climate model with measurable external disturbances and a feedback­
feedforward linearization, decoupling and disturbance compensations technique. Greenhouse climate
model parameters/disturbances, which are susceptible to wrong estimation, are identified, i.e., heat
transfer coefficient (UA), shading and leaf area index coefficient (alpha), and intercepted solar radiant
energy (Si). The system response, in the case of nominal model and considering different levels of
model uncertainty, are compared. Significant quality indicator degradations for setpoint step responses
leads to reconsider the control structure using two degree of freedom (2DoF) PID controllers. Four
2DoF PI/PID tuning technique are compared at nominal condition and under parameter variations
showing good performance.

Keywords
KeyWords Plus: ENVIRONMENTAL­CONTROL; PLANTS

Author Information
Reprint Address:  Gurban, EH (reprint author)

Politehn Univ Timisoara, Dept Automat & Appl Informat, Timisoara, Romania.

Addresses:

[ 1 ] Politehn Univ Timisoara, Dept Automat & Appl Informat, Timisoara, Romania

E­mail Addresses: eugen.gurban@aut.upt.ro; daniel.andreescu@aut.upt.ro

Publisher
IEEE, 345 E 47TH ST, NEW YORK, NY 10017 USA

Categories / Classification
Research Areas: Computer Science

Web of Science Categories: Computer Science, Theory & Methods

Document Information
Document Type: Proceedings Paper

Language: English

Accession Number:  WOS:000335399900018

Citation Network

5 Times Cited
21 Cited References
View Related Records

View Citation Map

Create Citation Alert

(data from Web of Science TM Core Collection)

All Times Cited Counts
5 in All Databases
5 in Web of Science Core Collection
0 in BIOSIS Citation Index
0 in Chinese Science Citation
Database
0 in Data Citation Index
0 in Russian Science Citation Index
0 in SciELO Citation Index

Usage Count
Last 180 Days: 0
Since 2013: 0

Learn more

Most Recent Citation

Grigoriu, Ramona­Oana. CONTROL
OF GREENHOUSE WITH
PARABOLIC TROUGH COLLECTORS
. UNIVERSITY POLITEHNICA OF
BUCHAREST SCIENTIFIC BULLETIN
SERIES C­ELECTRICAL
ENGINEERING AND COMPUTER
SCIENCE, 2016.

View All

This record is from:
Web of Science TM Core Collection

Suggest a correction
If you would like to improve the quality
of the data in this record, please
suggest a correction.

Web of Science TM InCites TM Journal Citation Reports® Essential Science Indicators SM EndNote TM Sign In  Help English 

My Tools  Search History Marked List  10

        Save to EndNote online  7  of  10 

Search Return to Search Results

http://apps.webofknowledge.com/OneClickSearch.do?product=UA&search_mode=OneClickSearch&SID=W2ftqsl2Lpjh3PYZIkI&field=AU&value=Gurban,%20EH&ut=31231055&pos=1&excludeEventConfig=ExcludeIfFromFullRecPage
http://apps.webofknowledge.com/OneClickSearch.do?product=UA&search_mode=OneClickSearch&SID=W2ftqsl2Lpjh3PYZIkI&field=AU&value=Andreescu,%20GD&ut=1000448069&pos=2&excludeEventConfig=ExcludeIfFromFullRecPage
http://apps.webofknowledge.com/OneClickSearch.do?product=UA&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&SID=W2ftqsl2Lpjh3PYZIkI&field=ED&value=Szakal,%20A
javascript:hide_show('show_resc_blurb', 'inline');hide_show('show_resc_blurb_link', 'none');hide_show('hide_resc_blurb_link', 'inline')
http://apps.webofknowledge.com/OneClickSearch.do?product=UA&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&SID=W2ftqsl2Lpjh3PYZIkI&field=TS&value=ENVIRONMENTAL-CONTROL&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=UA&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&SID=W2ftqsl2Lpjh3PYZIkI&field=TS&value=PLANTS&uncondQuotes=true
javascript:hide_show('reprint_pref_org_exp_link_1', 'inline');hide_show('show_reprint_pref_org_exp_link_1', 'none');hide_show('hide_reprint_pref_org_exp_link_1', 'inline')
javascript:hide_show('research_pref_org_exp_link_1', 'inline');hide_show('show_research_pref_org_exp_link_1', 'none');hide_show('hide_research_pref_org_exp_link_1', 'inline')
mailto:eugen.gurban@aut.upt.ro
mailto:daniel.andreescu@aut.upt.ro
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&REFID=471077141&SID=W2ftqsl2Lpjh3PYZIkI&search_mode=CitingArticles&parentProduct=UA&parentQid=2&parentDoc=7&excludeEventConfig=ExcludeIfFromFullRecPage
http://apps.webofknowledge.com/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=UA&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dUA%26search_mode%3dGeneralSearch%26qid%3d2%26log_event%3dyes%26product%3dUA%26SID%3dW2ftqsl2Lpjh3PYZIkI%26viewType%3dfullRecord%26doc%3d7%26page%3d1&srcDesc=RET2UA&srcAlt=Back+to+All+Databases&UT=WOS:000335399900018&search_mode=CitedRefList&SID=W2ftqsl2Lpjh3PYZIkI&parentProduct=UA&parentQid=2&parentDoc=7&recid=WOS:000335399900018&PREC_REFCOUNT=21&fromRightPanel=true
http://apps.webofknowledge.com/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=UA&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dUA%26search_mode%3dGeneralSearch%26qid%3d2%26log_event%3dyes%26product%3dUA%26SID%3dW2ftqsl2Lpjh3PYZIkI%26viewType%3dfullRecord%26doc%3d7%26page%3d1&srcDesc=RET2UA&srcAlt=Back+to+All+Databases&UT=WOS:000335399900018&parentProduct=UA&parentQid=2&search_mode=RelatedRecords&SID=W2ftqsl2Lpjh3PYZIkI&parentDoc=7
javascript:void(0);
javascript:csiovl('PCTAdd', '/OutboundService.do?action=go&mode=PCTAdd&product=UA&SID=W2ftqsl2Lpjh3PYZIkI&component=pct&forwardTo=None&qid=2&doc=7&colName=WOS&num_cited=5');
http://apps.webofknowledge.com/CitingArticles.do?REFID=471077141&SID=W2ftqsl2Lpjh3PYZIkI&search_mode=CitingArticles&parentProduct=UA&parentQid=2&parentDoc=7&product=UA&betterCount=5&excludeEventConfig=ExcludeIfFromFullRecPage&fromPID=WOS&toPID=UA
http://apps.webofknowledge.com/CitingArticles.do?REFID=471077141&SID=W2ftqsl2Lpjh3PYZIkI&search_mode=CitingArticles&parentProduct=UA&parentQid=2&parentDoc=7&product=WOS&excludeEventConfig=ExcludeIfFromFullRecPage&fromPID=WOS&toPID=WOS
javascript:;
http://apps.webofknowledge.com//full_record.do?search_mode=MostRecentCitingArticles&qid=9&page=1&excludeEventConfig=ExcludeIfFromMostRecent&product=UA&SID=W2ftqsl2Lpjh3PYZIkI&colName=WOS&recordID=WOS:000393326700007&doc=1
http://apps.webofknowledge.com/CitingArticles.do?product=UA&REFID=471077141&SID=W2ftqsl2Lpjh3PYZIkI&search_mode=CitingArticles&parentProduct=UA&parentQid=2&parentDoc=7&excludeEventConfig=ExcludeIfFromFullRecPage&betterCount=5
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:void(0);
javascript:;
javascript: void(0)
javascript: void(0)
http://apps.webofknowledge.com/UA_CombineSearches_input.do?product=UA&SID=W2ftqsl2Lpjh3PYZIkI&search_mode=CombineSearches
http://apps.webofknowledge.com/ViewMarkedList.do?action=Search&product=UA&SID=W2ftqsl2Lpjh3PYZIkI&mark_id=UDB&search_mode=MarkedList&entry_prod=UA
javascript:void(0)
http://apps.webofknowledge.com/full_record.do?product=UA&search_mode=GeneralSearch&qid=2&SID=W2ftqsl2Lpjh3PYZIkI&excludeEventConfig=ExcludeIfFromFullRecPage&page=1&doc=6
http://apps.webofknowledge.com/full_record.do?product=UA&search_mode=GeneralSearch&qid=2&SID=W2ftqsl2Lpjh3PYZIkI&excludeEventConfig=ExcludeIfFromFullRecPage&page=1&doc=8
http://apps.webofknowledge.com/UA_GeneralSearch_input.do?product=UA&SID=W2ftqsl2Lpjh3PYZIkI&search_mode=GeneralSearch
http://apps.webofknowledge.com/summary.do?product=UA&search_mode=GeneralSearch&qid=2&SID=W2ftqsl2Lpjh3PYZIkI&page=
http://apps.webofknowledge.com/home.do?SID=W2ftqsl2Lpjh3PYZIkI


2017­5­23 Web of Science [v.5.24] ­ All Databases Full Record

http://apps.webofknowledge.com/full_record.do?product=UA&search_mode=GeneralSearch&qid=2&SID=W2ftqsl2Lpjh3PYZIkI&page=1&doc=7 2/2

ISBN: 978­1­4799­0007­7; 978­1­4799­0009­1

ISSN:  2325­0925

Other Information
IDS Number:  BA4DN

Cited References in Web of Science Core Collection:  21

Times Cited in Web of Science Core Collection:  5

 7  of  10 

© 2017  CLARIVATE ANALYTICS  TERMS OF USE  PRIVACY POLICY  FEEDBACK

http://apps.webofknowledge.com/CitedRefList.do?product=UA&search_mode=CitedRefList&SID=W2ftqsl2Lpjh3PYZIkI&colName=WOS&parentProduct=UA&parentQid=2&parentDoc=7&recid=WOS:000335399900018&UT=WOS:000335399900018&sortBy=PY.D&recordId=WOS:000335399900018
http://apps.webofknowledge.com/CitingArticles.do?product=UA&search_mode=CitingArticles&SID=W2ftqsl2Lpjh3PYZIkI&parentProduct=UA&parentQid=2&excludeEventConfig=ExcludeIfFromFullRecPage&parentDoc=7&REFID=471077141&recordId=WOS:000335399900018&alldbColName=WOS&colName=WOS
http://apps.webofknowledge.com/full_record.do?product=UA&search_mode=GeneralSearch&qid=2&SID=W2ftqsl2Lpjh3PYZIkI&excludeEventConfig=ExcludeIfFromFullRecPage&page=1&doc=6
http://apps.webofknowledge.com/full_record.do?product=UA&search_mode=GeneralSearch&qid=2&SID=W2ftqsl2Lpjh3PYZIkI&excludeEventConfig=ExcludeIfFromFullRecPage&page=1&doc=8
javascript: void(0)
javascript: void(0)
javascript: void(0)
javascript: void(0)

