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TESTROBOTER FÜR HÖRGERÄTE
Automatisiertes end-to-end Regressionstesten
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ELEMENTARES
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VERIFIKATION

Comm. 
processorDSP m-ControllerARM

(Accessory)
PC

(Fitting SW)

Unit tests, 
Performance tests 

MDD on Simulink:
- Unit tests (Regression) on Simulator: 
   - Block tests (e.g. NC), DSP Integration tests  

Platform Verification : - Manual Test cases 
- Automatic test cases with verification machine
- Expert tests (Hearing performance)
- partly with iPFG as part of TB

2nd HI
1st HI

Integration tests (Regression): - FPGA board (ChipIT), WES board, Target HW
- Includes TC’s for most HIBAN UC’s, Stress tests mit HIP
- partly with iPFG as part of TB

Unit tests 
Unit tests

Integration tests

Product verification :
- automated tests 
- manual TC’s 
- Exploratory testing
- partly with HI’s as part of TB

Platform verification : - Manual Test cases 
-  Automatic test cases with verification machine

              - partly with iPFG as part of TB

System Integration / verification: - Expert tests (exploratory testing/ Smoke tests)
 - Expert tests (Hearing performance, Fitting Performance)
 - System Meta Data Tests 

Validation
- End user tests

Processing cores / 
Builds

Validation

System Integration

Product / Platform 
verification

Unit tests

(HI) Integration tests

Sub system verification

Unit tests, Integration tests
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Integration tests (Regression)
- FPGA board (ChipIT), WES board, Target HW (special setup, incl. Spartan FPGA boards)

HI Integration tests

Integration tests DSP/Ctrl.: 
(Regression)
- FPGA board
- WES board
Target HW

Integration tests Ctrl./iWiPro: 
(Regression)
- FPGA board
- WES board
- Target HW

Expert tests to verify/validate executable spec (RTS)
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ZIELE DER AUTOMATISIERUNG

Endanwendungsszenarien durchspielen	



Produktesoftware u. Metadaten testen	



Regressionstesten, Smoketest	



Kombinatorische Komplexität beherrschen	



Manuelle Tests unterstützen	



Rückwärtskompatibilität über Produktegenerationen sicherstellen	



Wartungsaufwand möglichst klein halten
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ANBINDUNG
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(SOFTWARE-) ARCHITEKTUR

USB!

HTTP!

Bluetooth!

USB (ADB)!

USB!

Mic1!

Mic2!
Jack! Headset!

Headset!Mic1, Mic2, AI, Tcoil!
Speaker!

Android App!

iPhone Tweak!

Custom PCB!

USB!
USB!

.NET!
Remoting!

5.1 Soundkarte!

Fitting Applikation! Test Reporting!

Fitting Device!

RS232!
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PARAMETRISIERTE TESTFÄLLE

BATCH SHEET

DATA SHEET

COVERAGE SHEET

WORKFLOW SHEET

SCHEDULER 
TRIGGERT DUT
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SOUND COMPARE
TESTARTEFAKT

PASSREFERENZ

FAIL
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TESTRESULTATE
RESULTATE  HOCHLADEN

TESTBERICHT	


ERSTELLEN

TESTBERICHT ARCHIVIEREN

VM1 VM2
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BEISPIEL - BOOTUPANDSOUND

Umgebung zurücksetzen

Auflösung über parametrisierten Testdatenvektor

Mikrofone und Lautsprecher durchschalten

Stimuli via Signalgenerator abspielen

Flashing, fitting, caching
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BILANZ UND AUSBLICK

Entlastung der manuellen Tester  
um ca. 50%	



Verlagerung von Testfällen  
auf die VM	



50% FTE Wartungsaufwand nach 
Abschluss des Projekts	



Hohe Auslastung des Roboters	



Neue Generation von Testrobotern	



Wiederverwendbarkeit von 
Testfällen gegeben	



Automatisierung 
Langfristige Anstrengung nötig	



Ein paar Zahlen 
90 Konfigurationen 
70 Testsuites 
3 Plattformgenerationen 
15 Hardwareplattformen 
13 Accessories 
4 Mobiltelefone
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ALEXANDER HOUBEN	


Head of Engineering

!
HANS-UELI ROECK	



Director Hearing Instruments




