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1 
Strategy (WHAT):
Enhanced usability of PMQ



1.1 Usability of PMQ for applications per definition
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α¦ǎŀōƛƭƛǘȅisafter DINENISO9241-11 the
degree in which a product, system or
servicemaybeusedbydefinedusersin a
defined application context to reach
defined aims effective, efficient and
satisfactoryά

in accordancewith
https://de.wikipedia.org/wiki/Gebrauchstauglichkeit_(Produkt)

https://de.wikipedia.org/wiki/DIN_EN_ISO_9241


1.2 Usability in PMQ for applications in other words
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Processes, goodsandservices
measuredandcontrolled

with
photonicalmeasurementengineeringandqualityassurance

must befor the user:

CONVENIENT + RELIABLE + AFFORDABLE
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2 
Reason (WHY):
Digital Globalization of PMQ



2.1 General digital globalization
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Image Source: http://de.statista.com/statistik/daten/studie/309656/umfrage/prognose-zur-anzahl-der-smartphone-nutzer-weltweit

ÅProcesses

ÅGoods

ÅServices
Evaluated smartphone usage from 2012 to 2020

http://de.statista.com/statistik/daten/studie/309656/umfrage/prognose-zur-anzahl-der-smartphone-nutzer-weltweit


2.2 Globalized markets demand mobile solutions for and with PMQ
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Automotive industry| Lightingindustry| Chemical industry| Printingindustry| Electroindustry
| Electronic industry| Horticulture/Agriculture| Consumer goodindustry| Cosmeticindustry| 

Machinebuilding| Metal industry| Textile industry| andmuchmoreΧ



2.3 Applied digital globalization
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Image Sources: http://spectronet.de/story_docs/intern_spectronet/vortraege/150317_21_collab_vortraege/150317_26_dittrich_spectronet.pdf
http://spectronet.de/story_docs/intern_spectronet/vortraege/140828_19_collab_vortraege/140829_61_hofmann_spectronet.pdf

Å Worldwide Trade and
Economy

Å StandardizedSensors, 
CamerasandComputers

Å Global Cloud ComputingStandardized wired and wireless interfaces 

Interoperable operating systems 

http://spectronet.de/story_docs/intern_spectronet/vortraege/150317_21_collab_vortraege/150317_26_dittrich_spectronet.pdf
http://spectronet.de/story_docs/intern_spectronet/vortraege/140828_19_collab_vortraege/140829_61_hofmann_spectronet.pdf
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3 
Method (HOW):
Mobilization of PMQ



3.1 Vision 2020 for PMQ

ÅMiniaturization

ÅDigitalization

ÅModularization

ÅNetworking
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Mobilization of: 
ÅProcesses
ÅGoods
ÅServices

THRU

for PhotonicalMeasurement Engineering and Quality Assurance (PMQ)



3.2 Future potential for PMQ
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Source: http://www.amazon.de/Photonik-Technische-Anwendungen-Lichts-Infografiken/dp/3981720504/ref=sr_1_1?ie=UTF8&qid=1454940347&sr=8-1

http://www.amazon.de/Photonik-Technische-Anwendungen-Lichts-Infografiken/dp/3981720504/ref=sr_1_1?ie=UTF8&qid=1454940347&sr=8-1
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4
Solutions (WHICH) 
New solutionsfor oldproblemsin PMQ



Human Eye

◑
◐ ●

αPhotoSensorsмΦлά PhotoSensors2.0 PhotoSensors3.0 PhotoSensors4.0

biological / subjective
ÅGEO-Photometrical
ÅCOLOR-Photometrical

technical / objective
ÅGEO-Photometrical

technical / objective
ÅGEO-Photometrical
ÅCOLOR-Photometrical

technical/ objective
ÅGEO-Photometrical
ÅCOLOR-Photometrical
ÅSPECTRO-photometrical

4.1 New solutionsfor oldproblemsin PMQ - Sensors
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4.2 New solutionsfor oldproblemsin PMQ - Imaging
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αPushbroomά

αWhiskbroomά αStaringά

α{ƴŀǇǎƘƻǘά
Filter-On-Chip
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4.3 New solutionsfor oldproblemsin PMQ - Cameras

Source: https://de.wikipedia.org/wiki/MKF_6 Source: https://www.ximea.com/en/products/hyperspectral-
cameras-based-on-usb3-xispec/mq022hg-im-ls100-nir

MultispectralCameraMKF 6 
1976

MQ022HG-IM-LS100-NIR
2016

m = 175 kg m = 35 g

https://de.wikipedia.org/wiki/MKF_6
https://www.ximea.com/en/products/hyperspectral-cameras-based-on-usb3-xispec/mq022hg-im-ls100-nir


4.4 New solutionsfor oldproblemsin PMQ - Measurement Systems
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4.5 New solutionsfor oldproblemsin PMQ - Extended measurement ranges
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