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D49 3D Animation Applied to the Analysis of Pre-Impact Visibility Obscurement

Kurt D. Weiss, MS*, Automotive Safety Research, 5350 Hollister Avenue, Ste D, Santa Barbara, CA 93111-2326

The goal of this presentation is to illustrate the need for careful analysis of potential sight-line obscurements.  While aerial and 

JURXQG�EDVHG� �'� VWLOO� SKRWRJUDSKV�PD\� FDUHIXOO\� GRFXPHQW� WKH� DYDLODEOH� HYLGHQFH� XVHG� LQ� FROOLVLRQ� DQDO\VLV�� �'� DQLPDWLRQ� RI� WKH�
PRYLQJ�LQWHUDFWLRQ�IXOO\�LOOXVWUDWHV�WKH�ODFN�RI�REMHFWV�WKDW�ZHUH�VXJJHVWHG�WR�KDYH�EORFNHG�SRWHQWLDO�DGYDQFH�ZDUQLQJ�RI�DQ�LPSHQGLQJ�
FROOLVLRQ�KD]DUG�
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DFFXUDWHO\�DQG�FOHDUO\�GHPRQVWUDWH�GULYHU�YLVLELOLW\�DQG�VLJKW�OLQHV���7KLV�FDVH�VWXG\�HYDOXDWHV�D�XWLOLW\�WUXFN�GULYHU¶V�VLJKW�OLQH�LQ�WKH�
PRPHQWV�EHIRUH�D�WUDJLF�FROOLVLRQ�WKDW�NLOOHG�DQ�DGROHVFHQW�ELF\FOLVW�
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WUDI¿F�DFFLGHQW�FDXVH�DQDO\VLV���7UDJHG\�RIWHQ�VWULNHV�ZKHQ�D�WUDI¿F�FROOLVLRQ�LQYROYHV�VPDOO�FKLOGUHQ�RQ�ELF\FOHV���&ROOLVLRQV�FDQ�RFFXU�
ZKHQ�FKLOGUHQ�VXGGHQO\�ULGH�LQWR�WKH�URDGZD\�IURP�EHWZHHQ�SDUNHG�YHKLFOHV��JLYLQJ�DOHUW�GULYHUV�OLWWOH�LI�DQ\�WLPH�WR�DYRLG�LPSHQGLQJ�
GLVDVWHU���/LNHZLVH��LQDWWHQWLYH�GULYHUV�PD\�KDYH�OLPLWHG�UHVRXUFHV�DYDLODEOH�WR�DYRLG�VLPLODU�WUDJHG\���&ROOLVLRQ�DQDO\VLV�XVHV�SK\VLFDO�
HYLGHQFH� WR�DVVLVW� LQ� WKH�GHWHUPLQDWLRQ�RI�FDXVH��KRZHYHU��RQO\�DIWHU� WKRURXJK�HYDOXDWLRQ�RI� WKH�DYDLODEOH� LQIRUPDWLRQ�FDQ�D�FRUUHFW�
conclusion be made.

$�WHOHSKRQH�UHSDLU�WHFKQLFLDQ�LQ�VHDUFK�RI�D�FXVWRPHU¶V�UHVLGHQFH�ZDV�GULYLQJ�KLV�XWLOLW\�WUXFN�LQ�DQ�DOOH\���7KH�DOOH\�SURYLGHV�DFFHVV�
WR�WUDVK�FROOHFWLRQ�VHUYLFHV�DQG�DSDUWPHQW�EXLOGLQJ�WHQDQW�SDUNLQJ�� �,W� LV�QRW�XQFRPPRQ�IRU�FKLOGUHQ�WR�SOD\�QHDUE\�� �7KH�WHFKQLFLDQ�
SURFHHGHG�VRXWK�DW�ZKDW�KH�HVWLPDWHV�ZDV�DSSUR[LPDWHO\��PSK��PSK��KLV�IRRW�UHVWLQJ�RQ�WKH�EUDNH�SHGDO���$IWHU�SDVVLQJ�D�IHZ�YHKLFOHV�
SDUNHG�WR�KLV�ULJKW��KH�KHDUG�D�VRXQG�DW�WKH�ULJKW�IURQW�RI�KLV�WUXFN���+H�UROOHG�IRUZDUG�DQRWKHU���IW��VWRSSHG��DQG�FKHFNHG�KLV�PLUURUV���,Q�
WKH�ULJKW�VLGH�PLUURU��KH�REVHUYHG�D�ELF\FOH�RQ�WKH�JURXQG�EHKLQG�KLV�WUXFN���7KH�IDWDO�YLFWLP�ZDV�D���\HDU�ROG�JLUO�ZKR�KDG�MXVW�VWDUWHG�
riding the bicycle not more than 125ft away.
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WLUH�DEUDVLRQ��DQG�D�UXE�PDUN�WR�WKH�RXWHU�VLGHZDOO�RI�WKH�XWLOLW\�WUXFN¶V�ULJKW�IURQW�WLUH���7KH�LQYHVWLJDWRUV�GHWHUPLQHG�WKDW�WKH�FKLOG�ZDV�
ULGLQJ�WKH�ELF\FOH�RQ�D�SDWK�EHWZHHQ�WZR�DSDUWPHQW�EXLOGLQJV�WRZDUG�WKH�DOOH\���$IWHU�HQWHULQJ�WKH�DOOH\�DQG�DSSO\LQJ�WKH�FRDVWHU�EUDNH�
WKDW�ORFNHG�WKH�ELF\FOH¶V�UHDU�WLUH��WKH�FKLOG�FRQWLQXHG�IRUZDUG�DQRWKHU���IW�DQG�VWUXFN�WKH�XWLOLW\�WUXFN���7KH�UXE�PDUN�ZDV�FDXVHG�E\�WKH�
ELF\FOH¶V�IURQW�WLUH�ZKHUH�LW�LPSDFWHG�WKH�XWLOLW\�WUXFN���7KH�FKLOG�WKHQ�IHOO�WR�WKH�JURXQG�ZKHUH�VKH�ZDV�VXEVHTXHQWO\�UXQ�RYHU�E\�WKH�ULJKW�
UHDU�GXDOO\�WLUHV���7KH�LQYHVWLJDWRUV�FRQFOXGHG�WKH�XWLOLW\�WUXFN�VSHHG�ZDV�QRW�H[FHVVLYH�QRU�ZDV�D�FROOLVLRQ�IDFWRU��EXW�WKDW�WKH�FKLOG�IDLOHG�
WR�\LHOG�WKH�ULJKW�RI�ZD\�WR�DOOH\�WUDI¿F�

Careful forensic analysis of the conditions in the alley was used to determine the time during which the child was visible before 

LPSDFW���7KH�DOOH\�ZDV�PHDVXUHG�ZLWK�D�WRWDO�VWDWLRQ���8VLQJ�SKRWRJUDSKV��WKH�ORFDWLRQ�RI�WKH�SDUNHG�YHKLFOHV��SRLQW�RI�LPSDFW��DQG�WKH�
WLUH�IULFWLRQ�PDUN��WKH�FKLOG¶V�WUDMHFWRU\�RQ�WKH�ELF\FOH�ZDV�PRGHOHG�XVLQJ��'�VRIWZDUH���7KH�FKLOG¶V�KHLJKW���IW���LQ��ZDV�IRXQG�LQ�WKH�
coroner’s report.  The child’s speed between buildings (9.5mph) was approximated with surrogate testing of a similar bicycle in the 

DOOH\���+HU�VSHHG�DW�LPSDFW�DIWHU�VNLGGLQJ�RQ�JUDYHO�DVSKDOW�ZDV����PSK���7UXFN�VSHHGV�RI��PSK�DQG���PSK�ZHUH�XVHG���%DVHG�RQ�D�WLPH�
SRVLWLRQ�KLVWRU\�DQDO\VLV�RI�WKH�WUXFN�DQG�ELF\FOLVW��WZR�LPSDFW�VFHQDULRV�ZHUH�DQLPDWHG���7ZR�FDPHUD�YLHZV�ZHUH�PRGHOHG��RQH�IURP�WKH�
SHUVSHFWLYH�RI�WKH�GULYHU�LQVLGH�WKH�XWLOLW\�WUXFN�FDE�DQG�DQRWKHU�RYHUKHDG�YLHZ�WUDFNLQJ�WKH�IRUZDUG�SURJUHVV�RI�WKH�WUXFN�OHDGLQJ�WRZDUG�
WKH�LPSDFW���$W�D�WUXFN�VSHHG�RI��PSK��WKH�ELF\FOLVW�ZDV�LQ�YLHZ�RI�WKH�WHFKQLFLDQ�IRU��������VHF���$W��PSK�DQG�XVLQJ�D����VHF�SHUFHSWLRQ�
UHDFWLRQ�WLPH��WKH�WHFKQLFLDQ�KDG�VXI¿FLHQW�WLPH�DQG�GLVWDQFH�WR�VWRS�KLV�WUXFN�DQG�DYRLG�LPSDFW���$W�D�WUXFN�VSHHG�RI���PSK��WKH�ELF\FOLVW�
ZDV�LQ�YLHZ�RI�WKH�WHFKQLFLDQ�IRU��������VHF���$W���PSK�DQG�XVLQJ�D����VHF�SHUFHSWLRQ�UHDFWLRQ�WLPH��WKH�WHFKQLFLDQ�KDG�VXI¿FLHQW�WLPH�
DQG�GLVWDQFH�WR�VORZ�KLV�WUXFN�WR�DYRLG�UXQQLQJ�RYHU�WKH�ELF\FOLVW�

7KH�UHVXOWV�RI�WKH�FROOLVLRQ�DQDO\VLV�KLJKOLJKWHG�ZLWK��'�DQLPDWLRQ�VKRZ�ZLWK�JUDSKLF�FODULW\�WKH�ODFN�RI�WLPHO\�UHVSRQVH�E\�WKH�WUXFN�
GULYHU��ZKR�LQ�RQH�VFHQDULR�FRXOG�KDYH�FRPSOHWHO\�DYRLGHG�WKH�LPSDFW��ZKLOH�LQ�WKH�RWKHU��DIWHU�WKH�ELF\FOLVW�VWUXFN�KLV�WUXFN��FRXOG�KDYH�
EUDNHG�LQ�WLPH�WR�DYRLG�UXQQLQJ�RYHU�KHU�
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