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Quality Assurance Process T=

e Source Code Control
 Continuous Integration
— Entire system rebuilt after every change

e Automated Testing
— Tests run automatically after every build
— 117 test cases in 2012
— 308 test cases in 2014

e Testing Dashboard

e Automated Error Reporting
— Reports categorized and scheduled weekly
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Source Control -

File Edit Miew Actions Connection Jools Window Help
Y MBR PO HBEBEACAIHEHIVIS® 20 O
[/depot/Pathfinder fsrcfinferno/ - I!J].
| T2 Depot EEE Workspace B, W ih Files A Pending @ History £ &
| !
[@squall_ﬁﬂunderhead v] Revisi ﬂv(Change Date Submitted  Submitted By Description i
> O3 BehermothApp - 24342 1/6/2014 1:43:47... ckonski [Pathfinder:infernc] Fixed a crash that could cccur if a security camera is initializ...
> E complang 24198 12/16/2013 1:39:... thormton [Pathfinder] changed a variable name to improve clarity
> B deploy 24197 12/16/2013 1:38:... thormton [Pathfinder] added a method to WingedEdge that can be used to verify that tl a...
l > O directshow 24181 12/13/2013 £:00:... thorton [Pathfinder] removed and unused import
> O directx 24166 12/12/2013 2:13:... okenski [Pathfinder FP] Added the ability for the decals from appearance mods come an...
> 3 fp 24158 12/11/201310:4... thomton [Pathfinder] fixed a bug in our TestSim runner that caused all PTH files to run in ...
> O fpcamserver T 24152 12/10/2013 8:59:... okonski [Pathfinder FP] Updated the teci libs and began work on damage regions/textur..,
O fpecmd T 24117 12/4/2013 3:14:1... thomton [Pathfinder] removed the dual geommesh / navmesh in favor of just the mesh. ...
> I FPControlRoom 24115 12/4/2013 2:52:3... thornton [Pathfinde FP] added a -sphere selector to the STATUS api command for agents ..,
> O FPInstructor = 24112 12/4/2013 10:27:... okonski [Pathfinder:inferno] Added a couple methods to find triangles and edges.
> ) fpserver 24072 11/27/2013 5:00:... okenski [Pathfinder FP] Added the APIto remotely control security cameras and made it...
> 2 FPTrainer 24045 11/25/2013 2:43:... ckonski [Pathfinder] Made security cameras (formerly "controlled” cameras) have a masi... |
> O gl | 4 24010 11/18/2013 #:02:... okonski [Pathfinder FP] Began work on viewing cameras in Behemoth and FP Instructor. ... N
> E icons 23976 11/14/2013 2:13:... okonski [Pathfinder] Updated the teci libs.
4 O inferno 23898 11/7/2013 4:12:2... thomton [Pathfinder] Added "severe” injuries to FP. Right now they are pretty similar to "a...
> O data2 23897 11/7/2013 4:10:4... thornton [Pathfinder] removed an unused variable
> O finite 23802 10/23/2013 4:42:... thornton [Pathfinder FP] Added API command IDLE {on|off]. Idle occupants always think ...
> & geom 23775 10/17/2012 11:5... thornton [Pathfinder FP] changed the add_agent command in the following ways: -door ...
> o 23660 10/2/2013 4:35:1... okonski [Pathfinder:infernc] Fixed Bugld: 23232 - Occupants den't use door right next to ...
> 3 parse2 23622 9/30/2013 10:25:... thomnton [Pathfinder] in the surmmary file node names are now |eft justified, flow rates no...
> O sim 23503 9/10/2013 10:40:... okonski [Pathfinder:inferno] Fixed Bugld: 22892 - Improve acceleration,
> O test
> O util Details | Files
> 3 vis
SPTest java 20/3 <text> Mame Revision Action Filetype In Folder
TestSim,java 20/15 <text> [# DoorTarget,... 8 edit text //depot/Pathfinder/src/inferno/sim/steering/locallyquic... | -
> B java [ Elevatorjava 8 edit text //depot/Pathfinder/src/inferno/data2 3
> B jawt |4 Enginejava 47 edit text //depot/Pathfinder/src/inferno/sim
> O locale [ EngineOpja.. 17 edit text //depot/Pathfinder/src/inferno/sim
> E31 MD5Converter | Estimatejava 22 edit text //depot/Pathfinder/src/inferno/sim/path
> £ merlin E ExitGoal.java 10 edit text //depot/Pathfinder/src/infernc/data2/ai
> E MerlinNative ¥ Glviewjava 8 edit text //depot/Pathfinder/src/inferno/vis
> ) Pathfinder_jni 4
. = — — o [# KB.java 42 edit text //depot/Pathfinder/src/inferno/sim
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rlr.)} Revision Graph - //depot/Pathfinder/src/infernc/sim/Enginejava (hal
File Edit View Highlight Tools
T

ﬁ File Filter Tree

Window Help

U &
0 |85 22978 23032 23034 23622 24004 24072 24117 24468 24497 24301 24512 24913 23306 e

[W] {Idepot finfernafinfernafsim/Engine. java -,

3 //depot 1
O infeme
> W3 merin
4 3 Pathfinder

4 O3 srcfinferno/sim

b

ffdepotipathfinder-2011 fsrcfinferno/sim/Engine java

I fdepotmerlingsrcfinferno/simfEngine. java

«/42 143 |[44 |45
= pothfinder-2012 )’,l’dauut,l’Pathﬁnder,l’src,l’\nFernU,l’sim;’Enﬁl'ﬁ@;ﬁ

) r 1

Idepot/pathfinder-2013/srcfinferno/sim/Engine. java f‘

\" B[ |

Engine.java
> W] pathfinder-2011

46 1147 |48 1148,

O pathfinder-2013
> [V 3 pathfinder-2014

2

Details | Integrations | Labels | Preview |

F——
Revision: J/fdepotfrathfinder fsrcfinfernafsim Engine. java=47 | e Edt vew Zewch e

< T
Changelist: Bl & B a

Date submitted:  12/4/2013 3:14:11PM 24117

| 2.4#s (grnore bne snding dfferences) | Tobspecng: 4 | Encoddng: System
Perforce filetype:  text

Submitted by:  thornton

W et Patfiades forcin e jem/Engne java 546

Workspace: AUTUMN_thornton File size: 47.7KB

public boolean isStuck(Engine eng:

Action: edit ¥

Description: [Pathfinder] removed the dual geommesh [ navmesh in favor of just the mesh. For a

confusing. Code archeologists may be interested in knowing that the navmesh is the

|
| {fdepotipathfinder-201 2/srcfinferno/sim/Engine . java
]

@ e Pathire fu e e Engre java £47

publiic boolean isStuskiEngine engine)

updace (en
return d_;

i

private vold updateVis()
i

]

d_kb. g () .gecvereai))):
Lint (d_kb.get {} .gecEdgesi}) )
Y8 .ASList (4 kb . QEEGESEMESHE () .gerTris()}) s

Adall (Arr
-addAll (Axrays.

(d_ieb . gecHeah (} .gecVerza())) ¢
(d_kb.getHeah () .gecEdgeai))):

11Rerder. addAll (Arrays.aslist(d kb.gQeTMasr (). gecTris())):

ieyFaeldi):

£, render (allRender)

aynehren

[

AL (4

&w. render (allRender)
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Automated Tests - Dashboard

—Ial x |

' [ Test Matrix x4
€« C | [1 halojautotests/dashboard.php e =
Results For

0- FPathfinder 2012

1- Pathfinder 2014-0528

2 - Pathfinder 2014-0801

3-24 Hours Ago

4- Latest Build

0 1 2 3 4 Model Error

? ? stadiums/merging flow STEERING Expected t=242.40 en_tol=8.0%; found 1=284.28 en=7.0%

7 2] M M B stadiums/problemib STEERING-FSMAX

70 2 M M M stadiums/problemlc STEERING-FSMAX

7 (21 M M M stadiums/stuck merge STEERING

7 21 M M B stadiums/stuck narrow STEERING

7202 M M M stadiums/up3-smaller STEERING-FSMAX

72 M B stadiums/up3-smaller counterflow STEERING-FSMAX

7/ 2 I M B stadiums/HolonArena STEERING

7 2 I M B stadiums/Holon-Arena STEERING

20 20 M M M stadiums/ AdeveldeStadionGent-Simplified-g01-214 STEERING

20 20 M M M stadiums/problemid STEERING-FSMAX

72/ 2 I M B stadiums/problemid SFPE

20 21 M M M stadiums/problem? STEERING-FSMAX

72 2 M B stadiums/problem2 SFPE

20 2 M M M stadiums/up3 STEERING-FSMAX

2 |2 stadiums/ optim3-maodif-01 STEERING e sirm tirme exceeded. Expected t=1007.80 tol=200.0%

2 |2 stadiums!Sen 1€ fixed STEERING Expected t=1104.80 er_tol=5.0%: found t=1288.78 ernr=16.7%

7/ 2 I M M clevators/disabled doors/disabled doors STEERING >
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Verification and Validation Guide L&

Pathfinder
. HUNDEIHEAD

403 Poyntz Avenue, Suite B
Manhattan, KS 66502

UsAa

+1.785.770.8511

www thunderheadeng.com

Verification and Validation

Pathfinder 2014.2
Release 0730 x64

Pathfinder Verification and Validation

6 Comparisons to Experiments

This section presents Pathfinder models designed ta reproduce experimental results.

6.1 Seyfried et al.
This validation test compares Pathfinder to a series of smalk-scale experiments (Seyfried, Passon, et al,,
Capacity Estimation for Emargency Exits and Bottlenacks 2007). The experiments were conducted in a
with dividers and i o exited the
corridar they were clear of the experimental environment.

[ [

strates the experimental setup.

W
vae Bupjoy
[ ]

q
[ ]

- ]
RELEY | .

Figure 37: Experimental setup (Seyfried, Passon, et al., Capacity Estimation for Emergency Exits and
Bottlenecks 2007).

Each holdi , allowing for experis be run with 20, 40, and
60 accupants. The corridor width was adjusted in the range from 0.8 m to 1.2 m at 0.1 m intervals.
These two variables provide for 15 test cases. Figure 38 shows the Pathfinder model used to simulate all
15 cases. Currently, only the bottom row of test cases can be compared because the experimental data
available for direct comparisan is limited to the N=60 cases.

[ Bl R B
| Byl BoEEJl Bol B
| By By By By B

Figure 38 A Pathfinder model designed to replicate all 15 cases of the experiments.

Pathfinder Verification and Validat

Time to Enter Cor

Door Width (m)
Figure 39: Comparison of times to exit room

In addition, we are able to compare the overhead camera footage in the experiment to the results

inder. The exact 0 he vi the left of Figure 40 is unknown,
but based on the apparent door width and ability of occupants to form twa distinct columns, the results
videa for a steering simulation using door width of 1.1 meters was selected for comparison (at right).
The figure was created using the cylinder visualization that illustrates occupant orientation with an inset
triangle.

Figure 40: Experimental video (Seyfried, Passon, et al., Pedestrian and Evacuation Dynamics NETwork
2009) compared ta Pathfinder visualization.
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Error Handling =

Pathfinder Errar @ E3 Errar Repart =

O OO I IS I IO DI e O s S TG L LI I
:57:29 PM: MerliniD3elector.select3ingle
:57:18 PM: Merlin3DSelector.selectSingle
:57:12 PM: MerliniD3elector.select3ingle
:157:09 PM: Merlin3DSelector.select3ingle

Pathfinder has encountered an unknown error and must shut down.

LTt x i Vu i |

Log File:  pathfinder crash1403695118635.log

Pathfinder Version: Z014.2.0818 x64

Date: 3ep 2, 2014 10:11:11 PM
w'hak were wou doing at the time of the crash?

Stack Trace:
i Java. lang. BPunt imeException E
at merlin.MerlinAppfAWTCrashiction.actionPerformed (Unknown Source)
L at javax.swing.SwvingUtilities.notifylction(Unknown Source)

at javax.swing.JComponent.processKeyBinding (Unknown Source)

| Include action history at javax.swing.JComponent.processKeyBindings (Unknown Source)

at javax.swing.SwingUtilities.processKeyBindings (Unknown Source)

Please enter your email addre=s ko help us Fix Hhis bug. at ;:|avax .awing.UIManager $2 .postPrDcessKevaent [Unknown Source)

at java.awt.DefaultKevhoardFocusManager.dispatchEeyEvent (Unknown Source)
Reph.' address: at java.awt.lefaultEKevhoardFocusManager.prelispatchEevyEvent (Unknown Sour
at java.awt.DefaultKevhoardFocusManager. typelheadlissertions (Unknown Sour

. . . at java.awt.DefaultKeyboardFocusNanager.dispatchEvent (Unknown Source)
To see what data this error report contains,  dlick here,

st Gomrs swt Crwesent ddownet sk Beroet T ] TTn oo Sotieoah

Send Error Report | | Don't Send
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Verification Tests T

e IMO

e RIMEA

 NIST Tech Note 1822
 SFPE Handbook
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Verification Tests T

e |Locomotion
 Wayfinding
e Behavior
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How do we apply this to
development?
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Pedestrian Acceleration

|,

Problems of Forensic Sciences 2012, vol. 91
Jakub Zebala, Piotr Ciepka, Adam Reza
Institute of Forensic Research, Krakdw, Poland
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Acceleration to Ordinary Walking, Lower Bound T
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Hallway Experiment T

D1 D2
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Hallway Results T

D1 D2 t Y a a/v t_accel
Richardl 424 355 7.79 1.3 0.9 0.7 1.4
Richard2 4.25 3.63 7.88 1.3 1.0 0.8 1.2
Richard3 4.4 3.9 8.3 1.2 1.2 1.0 1.0
Jonl 3.81 361 7.42 1.3 3.2 2.5 0.4
Jon2 4,11 3.55 7.66 1.3 1.1 0.9 1.1
Brianl 3.45 3.35 6.8 1.4 6.8 5.0 0.2
Brian2 3.67 3.11 6.78 1.5 1.3 0.9 1.1
Brian3 3.23 3.13 6.36 1.5 7.3 5.0 0.2
Charliel 4.2 374 7.94 1.2 1.3 1.1 0.9
Charlie2 438 3.81 8.19 1.2 1.1 0.9 1.1
Joe 3.97 3.7 7.67 1.2 2.3 1.9 0.5
Danl 3.83 3.25 7.08 1.4 1.2 0.9 1.2
Dan2 3.82 3.07 6.89 1.5 1.0 0.7 1.5
Average 2.3 1.7 0.9
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Flow vs. Acceleration y

Specific Flow (pers/s-m)

2.00

1.60 \ Pathfinder2012

{accel time =.5s)

1.40

120

1.00

Pathfinder2014
{acceltime=1.1s)

0.80

0.40

0.20

0.00

T T T T T T T T T 1
0.0 0.z 04 06 08 10 12 14 16 18 20

Acceleration Time (s)
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Agent Acceleration

e Changed default value

e Exposed parameter for user input
e Re-run verification problems

e Update tests with new results
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Improving Locally-Quickest Door Choice B

Exited: 0/252
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Proposed Solution T

e Use actual door flowrates to estimate queue
wait times
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Moving Average T
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Low-Pass Filter T=




Low-Pass Filter T=

200 T
1.50 T
) f ;ii
@ A W \ N (
QO ,;' If l‘nhuj 4 A f'\,! ﬁ]‘"'"\ | *l i I
= AWM INA T ,1“,;“‘ TR
o + Ny \ Ly iy !
2 100 I Vi i ‘PRI ‘uh\r‘
o | \uf \l v y -.. 1 | !
= | Y lj
o) I 1 !
T i ‘,
500+ M K T
I\ '1
[ 1] /
|\
|V
J
|
|
O_D ] 1 1 : 1 1 :
0.0 100.0 200.0 300.0 400.0 500.0 600.0

Time in Seconds

www.thunderheadeng.com



Low-Pass Filter
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Door Choice Improvements

Use actual flowrate to calculate local queue
time

Optimal flow used if no queue formed
Re-run verification problems

Update tests with new results
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Thank You

Questions?
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