
 

Team #6417 
UlWimaWe GRal _ 2020-2021 

EQgiQeeUiQg PRUWfROiR 
 
  



AbRXW Whe BlX CUX 

 

AbRYe all, Ze aUe a XniWed CUX. We cRme WRgeWheU WR make imSRUWanW, gURXS-Vcale deciViRnV, like 
Zhen Ze decide Rn aXWRnRmRXV VWUaWeg\ and gURXS RbjecWiYeV. ThiV VeaVRn Ze¶Ye alVR decided 
WhaW dRcXmenWaWiRn VhRXld be dRne b\ Whe ZhRle Weam nRW jXVW indiYidXalV, becaXVe Ze belieYe 
WhaW if eYeU\Rne iV inYRlYed, iW Zill keeS eYeU\Rne infRUmed Rf gURXS acWiYiWieV and achieYemenWV.  
 

The BlX CUX iV SaUW Rf Whe ​E[SORUeU PRVW 1010 
RUgaQi]aWiRQ​, baVed in ​RRcNYiOOe, MaU\OaQd​ and 
fRXnded b\ RXU menWRU, BRb. E[SlRUeU PRVW 1010 iV 
dedicaWed WR RffeUing VWXdenWV e[ciWing handV-Rn 
RSSRUWXniWieV WR leaUn abRXW engineeUing and STEM.  

The BlX CUX made iWV debXW in Whe FIRST Tech Challenge in 
2012. The Weam haV UeWXUned eYeU\ \eaU Vince, adYancing WR 
Whe VWaWe leYel Rf cRmSeWiWiRn in almRVW all Rf iWV SaVW 
VeaVRnV.  

Wh\ ³BlX CrX´? 
GUaWiWXde and WeamZRUk.  

We ZeaU ³blX´ aV a VhRZ Rf 
WhankV WR RXU VSRnVRUV, Whe 

E[SlRUeU PRVW 1010 & IBM. We 
embRd\ RXU YalXe Rf WeamZRUk 
in eYeU\ acWiYiW\ WhaW RXU ³cUX´ 

dReV WRgeWheU, ZRUking WRgeWheU 
UeVSecWfXll\ and inclXViYel\ WR 

achieYe RXU gRalV.  

 

Team SWUXcWXUe 
TR keeS RXU Weam UXnning efficienWl\ eYeU\ VeaVRn, 
Ze elecW a caSWain RU WZR cR-caSWainV, a head Rf 
deVign & bXild, a head Rf SURgUamming, and a head 
Rf Weam managemenW WR RYeUVee all VXb-cUXV¶ 
acWiYiWieV and eYenWV. DXUing Whe VeaVRn, Ze diYide 
inWR ³VXb-cUXV´ WR incUeaVe efficienc\. OXU main 
VXb-cUXV aUe each fRcXVed Rn SURgUamming, 
bXilding, and Weam managemenW.  

Team RelaWiRnVhiSV 
CRPPXQiW\: ​ OXU RXWUeach iV SUimaUil\ 
fRcXVed Rn Ueaching RXW WR Whe \RXWh in 
Whe cRmmXniW\ becaXVe Ze ZanW WR 
inVSiUe Whe ne[W geneUaWiRn Rf FIRST, and 
fXWXUe STEM ZRUkeUV and leadeUV. OYeU 
Whe VeaVRnV, Ze haYe alVR becRme heaYil\ 
inYRlYed ZiWh Whe lRcal libUaUieV, hRVWing 
URbRW demRnVWUaWiRnV and WXWRUialV. 
 
OWheU FIRST TeaPV: ​The BlX CUX 
embRdieV Whe VSiUiW Rf cRRSeUWiWiRn aV Ze 
inWeUacW ZiWh RWheU WeamV. OXU 
UelaWiRnVhiSV ZiWh RWheU WeamV aUe 
fUiendl\ UiYalUieV, bXW 
Rff-Whe-gamebRaUd-allianceV fiUVW.  
 
SSRQVRUV: ​ We aUe VSRnVRUed WhURXgh 
Whe XmbUella RUgani]aWiRn Rf Whe E[SlRUeU 
PRVW 1010 b\ Whe RRckYille Science CenWeU 
and IBM.  
ThiV \eaU, Ze haYe mainWained a VWURng 
UelaWiRnVhiS ZiWh RXU VSRnVRUV, bXW in a 
diVWanced VeWWing. We keeS RXU VSRnVRUV 
aZaUe Rf RXU acWiYiWieV WR mainWain a 
SeUVRnal cRnnecWiRn ZiWh Whe 
RUgani]aWiRnV. 
 



EngineeUing SecWiRn 

EngineeUing DeVign PURceVV 
ThRXgh iW Zill be RXWlined in a chURnRlRgical fRUmaW, RXU engineeUing deVign SURceVV iV an\Whing 
bXW lineaU:  

 
The VWeS Rf Whe deVign SURceVV RXU CUX ZanWV WR Sa\ VSecial aWWenWiRn WR WhiV \eaU iV ³Slan 
VRlXWiRnV´. WiWh a cRndenVed meeWing VchedXle and feZeU fXndV fRU SaUWV Whan XVXal, Ze ZanW WR 
enWeU each meeWing ZiWh cleaU RbjecWiYeV in mind.  We Slan WR aYRid miVWakeV Rn Whe URbRW b\ 
meWicXlRXVl\ anal\]ing and CADing deVign VRlXWiRnV befRUe Ze begin WR bXild and imSlemenW 
Whem. We alVR aim WR deYRWe Wime WR geWWing feedback fURm RXU menWRUV, ZhR can RffeU YalXable 
adYice and inVighW Rn RXU URbRW.  

Game SWUaWeg\ 
We chRVe Zhich SRinW-VcRUing acWiYiWieV WR SXUVXe baVed Rn a cRmbinaWiRn Rf RXU RZn 
caSabiliWieV and limiWaWiRnV: 

● E[SeUience leYel Rf Weam membeUV 
● PRinW YalXeV  
● AYailable maWeUialV  
● FeaVibiliW\ (fRU fiUVW cRmSeWiWiRn)  
● SWUicWeU Wime cRnVWUainWV  
● SWUicWeU in-SeUVRn meeWing SURWRcRlV  
● SWURng alliance Weam chRice (SeUfRUming XniTXe fXncWiRnV)  

 
 
BelRZ deWailV RXU anal\ViV Rf Whe SRinWV and RXU jXVWificaWiRnV fRU Zh\ RU Zh\ nRW Ze dRn¶W Slan 
WR SXUVXe Whem aW cRmSeWiWiRn. PRinW-VcRUing fXncWiRnV Ze¶Ue SXUVXing aUe indicaWed ZiWh a ³✓´ 
and WhRVe Ze¶Ue nRW ZiWh a ³✗ ³. 
 



AcWiYiW\  PRinWV JXVWificaWiRn 

AXWRnRmRXV  

✓DeliYeU 
ZRbble WR 
WaUgeW ]Rne 

15 We cRmbined WhiV WaVk ZiWh Whe WaVk Rf WUanVSRUWing Whe ZRbble RXW Rf 
Whe field inWR Rne mechaniVm²an aUm. ThiV Za\, Ze ZeUe able WR 
ma[imi]e RXU Wime and SRinWV.  

✓ShRRW 
UingV inWR 
WRZeU gRal 
    ✗LRZ 
    ✓Middle 
    ✗High  

12 
each 

We aim WR VhRRW WZR UingV inWR Whe middle gRal (fRU ceUWain 
aXWRnRmRXV ViWXaWiRnV). The Rnl\ Whing WhaW changeV fRU each Rf Whe 
gRalV iV Whe SRZeU WhaW Whe Uing needV WR be VhRW aW, Zhich iV eaV\ WR 
meaVXUe. Since Whe WaUgeWV aUe URXghl\ Whe Vame heighW aV Whe middle 
gRal, bXW VhRRWing Whem eaUnV VignificanWl\ mRUe SRinWV, Ze decided WR 
bXild RXU nRn-adjXVWable UamS WR aim fRU Whe middle gRal and Whe 
WaUgeW gRalV. Then, Ze can enVXUe mRUe accXUac\ becaXVe Whe gRal iV 
laUgeU. Since Ze can SUe-lRad UingV, WhiV iV nRW a majRUl\ 
Wime-cRnVXming acWiYiW\ fRU aXWRnRmRXV.  

✓PaUk Rn 
ZhiWe line 

5 ThiV iV an eaV\ Za\ WR VcRUe an e[WUa 5 SRinWV, Zhich can make a big 
diffeUence Zhen cRmSeWing againVW eYenl\-maWched WeamV.  

✓ KnRck 
dRZn 
WaUgeWV 

15 
each 

Since Ze ZeUe able WR VWa\ Rn VchedXle, Ze had enRXgh Wime WR 
fine-WXne aXWRnRmRXV WR be able WR knRck dRZn Whe WaUgeWV. In VRme 
YeUViRnV Rf aXWRnRmRXV, Ze VhRRW dRZn WZR UingV.  

DUiYeU-CRnWURlled 

ShRRW UingV 
inWR WRZeU 
gRal 
    ✗ LRZ  
    ✓ Mid  
    ✗ High  

6 each ThiV iV Whe Rnl\ Za\ WR VcRUe SRinWV dXUing Wele-RS. We kneZ Ze 
needed WR bXild a mechaniVm WR VhRRW UingV, Vince in RUdeU WR be a 
cRmSeWiWiYe Weam, Ze kneZ Ze¶d need WR aW leaVW VcRUe in Whe mid-high 
Uange. Since Whe aUea diffeUence fURm Whe middle YeUVXV high gRal iV a 
facWRU Rf 2, Ze deVigned RXU URbRW WR VhRRW inWR Whe middle gRal VR WhaW 
Ze cRXld enVXUe accXUac\ and cRnViVWenc\ ZiWh Whe laUgeU WaUgeW. 

End Game 

✓DeliYeU 
ZRbble WR 
dURS ]Rne 

20 ThiV iV Whe higheVW Vingle SRinW-VcRUing acWiYiW\, VR Ze ZanWed WR 
SXUVXe iW. We XVe Whe aUm fURm aXWRnRmRXV WR accRmSliVh WhiV, 
VaYing Wime and maWeUialV b\ XVing Rne V\VWem WR accRmSliVh bRWh.  

✗ DeliYeU 
ZRbble WR 
VWaUWing line 

5 We SUiRUiWi]ed deliYeUing Whe ZRbble WR Whe dURS ]Rne RYeU WhiV, Vince 
iWV 4[ aV man\ SRinWV.  

✗ WRbble 
fXll\ 
VXSSRUW Uing 

5 each We decided WhiV iVn¶W feaVible, aV iW UeTXiUeV a Wime-cRnVXming amRXnW 
Rf SUeciViRn WhaW¶V nRW ZRUWh SXUVXing fRU 5 SRinWV each in a VhRUW 
30-VecRnd Wime SeUiRd.  

✓ KnRck 
dRZn 
WaUgeWV 

15 
each 

We aim WR VhRRW dRZn 2, aV Ze haYe enRXgh Wime dXUing WhiV SeUiRd WR 
WU\ WR aim befRUe Ze deliYeU Whe ZRbble. OXU dUiYeUV Zill be able WR 
SUacWice leaUning hRZ WR aim aW Whe WaUgeW, and Ze acWXall\ fRXnd a Za\ 
WR geW cRnViVWenW UeVXlWV b\ lining XS RXU URbRW ZiWh Whe Vide Zall.  



RRbRW DeVign EYRlXWiRn ² MajRU ChangeV 
ChaVViV 

 
InWake and LaXnching  

1. 

 

2.  

3.  

OXU chaVViV haV a higheU cenWeU Rf maVV Whan 
nRUmal, Zhich Ze chRVe WR dR WR aVViVW in 
laXnching UingV WR Whe higheU gRalV. We XVed 
CAD WR enVXUe WhaW Whe aSSURSUiaWe laXnching 
angle Ze calcXlaWed ZaV cRmSaWible ZiWh 
AcWRbRWicV SaUWV. We haYe Vince aWWached 
mRUe [-UailV acURVV Whe bRd\ Rf Whe chaVViV fRU 
VXSSRUW, aV RXU chaVViV iV YeU\ RSen. AW Whe 
beginning, Ze Slanned Rn haYing Whe mRWRUV 
SeUSendicXlaU WR Whe MecanXm ZheelV, nRW 
needing beYel geaUV, bXW WhaW ZRXld Wake XS 
WRR mXch URRm ZiWhin Whe chaVViV.  

1. 

 
2.  



 
RRbRW AUm 

3.  4.  

5.  6.  

In RXU RUiginal Slan, Ze Slanned Rn haYing 2 SaUallel VeWV Rf inWake ZheelV and a cRnYe\RU belW 
WhaW ZRXld bUing Whe UingV XS WR Whe VhRRWeU. AV Wime ZenW Rn Ze Ueali]ed haYing a cRnYe\RU 
belW ZaV XnneceVVaUil\ cRmSlicaWed if Ze chRVe a lRZ-fUicWiRn UamS maWeUial inVWead, and 
ZRXld jXVW be a ZaVWe Rf VSace, maWeUialV, and mRne\. We VeWWled Rn jXVW haYing 2 VeWV Rf 
inWake ZheelV, bXW afWeU e[WenViYe WeVWing fRXnd WhRVe cRXld nRW Ueliabl\ inWake Whe UingV. TR 
cRXnWeU WhiV Ze added high-fUicWiRn inVXlaWRU VWUiSV WR Whe ZheelV and a 3Ud VeW Rf biggeU 
ZheelV ZiWh mRUe gUiS. ThiV VeW can fRld XSZaUdV VR Ze aUe VWill ZiWhin Whe Vi]e UeVWUicWiRnV.  

1.  2.  



  

3. 

 

4.  

5.  

OUiginall\ Ze ZeUe Slanning Rn nRW haYing an 
aUm. OXU VWUaWeg\ ZaV WR jXVW SXVh Whe ZRbble 
gRalV inWR Whe ]RneV in aXWRnRmRXV, ZiWhRXW 
WU\ing WR lifW Whe ZRbble gRalV RYeU in 
endgame. Then, Ze decided WR add an aUm VR 
Ze cRXld geW Whe ZRbble gRalV RYeU Whe ZallV 
in Whe endgame. OXU fiUVW SURWRW\Se fRU Whe 
aUm cRXld nRW lifW XS Whe ZRbble gRal aW all. 
Adding UXbbeU bandV helSed a liWWle, allRZing 
XV WR VlighWl\ lifW Whe ZRbble gRal Rff Whe 
gURXnd, bXW iW ZaV VWill nRZheUe neaU high 
enRXgh. We When VhRUWened Whe aUm, UeSlaced 
Whe UXbbeU bandV ZiWh a ZeighW, and UeSlaced 
Whe aUm VeUYR ZiWh a biggeU, mRUe SRZeUfXl 
Rne. ThiV allRZed XV WR lifW Whe ZRbble gRal 
high enRXgh WR dURS RYeU Whe Zall. 



Science & MaWhemaWicV  

OYeUYieZ 
In Vcience and maWh, Whe Weam haV ZRUked WRgeWheU WR cRmSile a cRllecWiRn Rf diffeUenW 
aSSlicaWiRnV Rf maWh and Sh\VicV WhaW ZaV XVed in bXilding RXU URbRW. TheVe calcXlaWiRnV Uanged 
fURm XVing a YideR Rf RXU URbRW WR XVe in a SURgUam WR giYe XV Whe VSeed Rf RXU URbRW, WR manXall\ 
calcXlaWing WRUTXe e[eUWed Zhen handling Whe ZRbble gRal, WR Whe SURjecWile mRWiRn calcXlaWiRn 
\RX Zill Vee VhRUWl\. The Weam XVed a mi[ Rf SURWRW\Sing and WeVWing WhURXgh Vcience and maWh, 
WR finali]e RXU URbRW deVign. 

Science & MaWh E[WUacW 

PURjecWile MRWiRn (Rf Whe RingV) 

PXUSRVe: NRW Rnl\ iV SURjecWile mRWiRn UeleYanW in WeUmV Rf Sh\VicV and kinemaWic mRWiRn, bXW 
b\ knRZing Whe SURjecWile mRWiRn Rf Whe UingV Ze knRZ Whe ma[imXm heighW Whe UingV can 
Ueach, hRZ faU Whe\ VhRRW, and hRZ lRng iW WakeV XnWil Whe UingV Ueach Whe gURXnd. We can XVe 
WhiV WR deWeUmine hRZ faU aZa\ Whe URbRW VhRXld be SRViWiRned WR VcRUe a gRal. 

CalcXlaWiRnV: 
 
 
Y​[​= final YelRciW\ 
Y​[0​=iniWial YelRciW\ 
a​[​=lineaU acceleUaWiRn 
W=Wime 
 

 
 
AccRUding WR Whe YideR anal\ViV XVing lRggeU SUR, Whe SURjecWile mRWiRn Rf Whe UingV being VhRW 



 

  

fURm Whe URbRW cRXld be UeSUeVenWed b\ Whe eTXaWiRn(in Whe \-diUecWiRn) 
\=-0.3098[​2​+0.2868[-0.00005. 
 
While WhiV eTXaWiRn iV XVefXl and inWeUeVWing, Ze can XVe WhiV meaVXUemenW WR find Whe 
ma[imXm heighW and ZhaW diVWance Ze ZanW WR VhRRW fURm WR Ueach Whe ma[imXm heighW Whe 
Uing can Ueach.  

 
BaVed Rff Rf WhiV gUaSh, Whe Weam can Well WhaW Whe ma[imXm heighW WhaW Whe URbRW can VhRRW Whe 
SURjecWile iV 0.06 meWeUV (nRW inclXding Whe VWaUWing heighW iW iV aW fURm afWeU being fed WhURXgh 
Whe inWake V\VWem). AVVXming Ze ZanW WR VhRRW aW Whe ma[imXm heighW, Ze VhRXld laXnch 
aSSUR[imaWel\ 0.45 meWeUV fURm Whe WaUgeW. 



CRding & AXWRnRmRXV 
 
OYeUYieZ 
We SURgUam RXU URbRW XVing JaYa in AndURid SWXdiR. The WhUee main mRdXleV in RXU URbRW¶V 
cRde aUe Whe ​HaUdZaUe MaS ​Zhich cRnnecWV VRfWZaUe WR haUdZaUe baVed Rn Whe CRnWURl HXb¶V 
ZiUing, Whe ​OSMRde​ Zhich aVVignV inSXWV fURm Whe dUiYeUV¶ gameSadV WR acWiRnV Rn Whe URbRW, 
and Whe ​AXWRQRPRXV​ VegmenW Zhich naYigaWeV Whe field WR cRmSleWe WaVkV ZiWhRXW hXman 
inSXW. 
 
SeQViQg 
The WhUee main VenVing WechniTXeV Ze XVe aUe: 

- EQcRdeUV: ​ SenVing deYiceV WhaW deWecW Whe VWaWXV Rf a mRWRU baVed Rn elecWUical SXlVeV. 
We can cRnYeUW WheVe SXlVeV inWR UeYRlXWiRnV Rf Whe Zheel fRU RXU URbRW WR WUaYel VSecific 
diVWanceV Rn RXU field. 

- IQeUWiaO MeaVXUePeQW UQiW (IMU): ​An inWeUnal g\URVcRSe bXilW inWR Whe URbRW¶V 
CRnWURl HXbV. We XVe Whe IMU WR deWecW Whe cXUUenW RUienWaWiRn Rf Whe URbRW and URWaWe 
VSecific diVWanceV. 

- TeQVRUFORZ ObjecW DeWecWiRQ: ​A machine leaUning libUaU\ WhaW XVeV a SUe-WUained 
image UecRgniWiRn mRdel WR UecRgni]e RbjecWV WhURXgh Whe Zebcam. We XVe WhiV libUaU\ WR 
deWecW Whe nXmbeU Rf UingV Rn Whe field WR deWeUmine Zhich WaUgeW ]Rne WR dURS Whe 
ZRbble gRal. 

 
AXWRQRPRXV PURgUaP DiagUaPV 

AXWRQRPRXV ObjecWiYeV: 
DeWeUmine nR. UingV Rn field XVing TenVRUFlRZ 
ShRRW UingV and knRck dRZn aW leaVW Rne PRZeU ShRW TaUgeW (+15) 
DeSRViW 1 WRbble GRal inWR cRUUecW WaUgeW ]Rne (+15) 
PaUk Rn ZhiWe line (+5) 

4 UingV deWecWed 1 Uing deWecWed 

 

0 UingV deWecWed 



 
BXVineVV & SXVWainabiliW\ 

BXVineVV & SXVWainabiliW\ GRalV & AcWiRnV  
GRal AcWiRn(V)  NRWeV 

BXild VenVe Rf 
cRmUadeU\  

● We haYe engaged in 
UemRWe meeWingV RYeU 
DiVcRUd, Zhich haV 
helSed XV incUeaVe Whe 
fUeTXenc\ Rf RXU 
meeWingV. 

● We deYelRSed a game WR 
Sla\ XVing WhiV \eaU¶V 
Wheme ZheUe Ze WU\ WR 
WRVV UingV RnWR Whe 
ZRbble gRalV²iW¶V a 
VRXUce Rf cRmSeWiWiYe fXn 
fRU Whe Weam! 

KeeS all Weam 
membeUV 
XSdaWed and 
aZaUe Rf 
UeVSRnVibiliWieV  

● We haYe held 
UegXlaUl\-VchedXled 
bXVineVV meeWingV fRU 
eYeU\ membeU Rf RXU 
Weam WR check in Rn Whe 
CUX¶V SURgUeVV aV a ZhRle 
and Whe indiYidXal 
VXb-cUXV.  

● We haYe XVed RXU DiVcRUd 
VeUYeU aV a Za\ WR UecaS 
each meeWing aW iWV 
cRnclXViRn fRU WhRVe ZhR 
ZeUen¶W WheUe. AbVenW 
membeUV alVR check RXU 
nRWebRRk fRU a mRUe 
deWailed accRXnW Rf ZhaW 
haSSened aW each 
meeWing.  

ThiV iV an RngRing gRal Zhich iV Whe 
UeVSRnVibiliW\ Rf eYeU\ Weam membeU. 
The cR-caSWainV aUe UeVSRnVible fRU 
bUiefing Whe E[SlRUeU PRVW Rn Whe 
SURgUeVV Rf RXU Weam. The head Rf Weam 
managemenW iV UeVSRnVible fRU keeSing 
eYeU\Rne aZaUe Rf XScRming bXVineVV 
meeWingV and bXVineVV-UelaWed 
deadlineV.  

OUgani]e aW 
leaVW 2 Rnline 
RXWUeach eYenWV 

● We hRVWed a VeUieV Rf 
P\WhRn SURgUamming 
ZRUkVhRSV fRU beginneUV. 
ThURXgh Whe RRckYille 
Science CenWeU Rnline 
VeminaU SlaWfRUm, Ze 
engaged RYeU 50 
aWWendeeV in hRZ WR 

The P\WhRn SURgUamming ZRUkVhRSV 
WRRk Slace UemRWel\ RYeU Whe VXmmeU.  
 
OXU Weam cRndXcWed a VeUieV Rf P\WhRn 
SURgUamming ZRUkVhRSV, led b\ RXU 
lead SURgUammeU CaURline. We 
YiUWXall\ meW ZiWh RYeU 150 VWXdenWV 
RYeU Whe cRXUVe Rf fiYe da\V, and RXU 



SURgUam aW a beginneU 
leYel, and eYen gXided 
Whem Rn cUeaWing WheiU 
RZn gameV! 

● We aUe cXUUenWl\ 
RUgani]ing a VeUieV Rf 
VeminaUV ZiWh lRcal 
STEM SURfeVViRnalV. NRW 
Rnl\ Zill Ze XVe WhiV eYenW 
WR canYaV fRU neZ 
menWRUV RU VSRnVRUV, bXW 
Ze Zill SRVW Whe VeminaUV 
Rn RXU VRcial media SageV 
WR edXcaWe RXU fRllRZeUV 
Rn diffeUenW STEM fieldV.  

cXUUicXlXm Uanged fURm Whe baVicV Rf 
SURgUamming WR cRmSle[ inWeUacWiYe 
SURjecWV. OXU cUX ZaV able WR VWUike a 
balance beWZeen fXn and infRUmaWiYe 
b\ incRUSRUaWing gameV and gUaShicV aV 
Zell aV YRcabXlaU\ and cRmSle[ 
cRnceSWV. We made VXUe WR gXide RXU 
aWWendeeV WhURXgh fRllRZ-XS TXeVWiRnV 
and helSfXl VXggeVWiRnV, UaWheU Whan 
VimSl\ Well Whem ZhaW WR dR. We ZanWed 
WR mRdel RXU cRacheV¶ Weaching VW\le, aV 
iW haV been YeU\ effecWiYe ZiWh XV. 
OYeUall, Ze belieYe Ze achieYed RXU 
gRal Rf VSUeading Whe ZealWh Rf 
cRmSXWeU Vcience WhURXghRXW RXU 
cRmmXniW\ ZiWh Whe limiWed Wime WhaW 
Ze had.  
 

CRRUdinaWe 
YRlXnWeeUing 
SRViWiRnV aW 
RRckYille 
Science CenWeU 
eYenWV 

● A VeUieV Rf AUdXinR ciUcXiW 
ZRUkVhRSV WakeV Slace 
eYeU\ SaWXUda\ aW RXU 
meeWing YenXe. We haYe 
been URWaWing membeUV WR 
helS RXW aW WhiV VeminaU.  

ThiV WaVk fallV Rn an\ membeU ZiWh 
e[SeUience in ciUcXiW bXilding and 
AUdXinR. IW iV an RngRing effRUW.  

UVe VWRUefURnW 
aV fRUm Rf Weam 
and STEM 
SURmRWiRn 

● We VeW XS RXU Sla\ing 
field in fURnW Rf Whe 
ZindRZV WR inYiWe 
inWeUeVWed SaVVeUVb\ WR 
lRRk inWR Whe VWRUe.  

● We haYe legR diVSla\V, 
blRck WRZeUV, and STEM 
SRVWeUV (inclXding 
infRUmaWiYe COVID-19 
SRVWeUV) in fURnW Rf RXU 
VWRUe. We lRRS a 
SUeVenWaWiRn ZiWh 
XScRming STEM eYenWV 
Rn a TV.  

 



IncUeaVe 
SUeVence Rn 
Weam VRcial 
media accRXnWV; 
incUeaVe 
nXmbeU Rf 
WeamV WhaW Ze 
aUe fRllRZing WR 
aW leaVW 40 

● We haYe cUeaWed a Weam TZiWWeU accRXnW.  
● We haYe fRllRZed 53 WeamV Rn InVWagUam, Zhich haYe in WXUn 

fRllRZed XV back. We haYe diUecW-meVVaged VeYeUal WeamV WR keeS 
each RWheU XSdaWed Rn RXU WeamV. 

● We haYe fRllRZed Zell-knRZn and engaging STEM-fRcXVed 
accRXnWV, like WhRVe Rf Bill N\e and Neil deGUaVVe T\VRn. THiV 
SURYideV XV an alWeUnaWiYe Za\ Rf VWa\ing XSdaWed Rn Vcience neZV, 
and alVR helSV iV 

● We haYe leaUned abRXW Whe acWiYiWieV Rf RWheU WeamV WhURXgh WheiU 
accRXnWV, and Whe\ in WXUn haYe leaUned abRXW RXUV. 

Gain a 
minimXm Rf 2-3 
neZ membeUV 

WiWh a majRUiW\ Rf VeniRUV Rn RXU 
Weam, Ze need WR e[Sand RXU 
membeUVhiS VR WhaW Whe BlX CUX 
can cRnWinXe WR WhUiYe ne[W \eaU. 
If Ze incUeaVe RXU membeUVhiS 
WhiV \eaU, Ze can WUain Whe neZ 
UecUXiWV VR Whe\ haYe YalXable 
e[SeUience fRU ne[W \eaU. We VeW 
WhiV gRal Rf 2-3 neZ membeUV 
becaXVe in cRmbinaWiRn ZiWh Whe 
3 membeUV WhaW Zill UeWXUn ne[W 
\eaU, Whe CUX Zill haYe a VWaUWing 
baVe Rf aW leaVW 5 membeUV. We 
belieYe WhiV iV a gRRd minimXm 
nXmbeU Rf e[SeUienced membeUV 
fRU a Weam WR VXcceVVfXll\ handle 
all Whe WaVkV WhaW need WR be 
cRmSleWed.  

● We adYeUWiVed FTC, Whe BlX CUX, 
and RXU RSen membeUVhiS 
SRViWiRnV XVing Whe TV in Whe 
VWRUefURnW WR SaVVeUVb\. 

● We XVed an Rnline 
³ZRUd-Rf-mRXWh´ UecUXiWmenW 
SRlic\, in Zhich RXU membeUV 
infRUmed SeRSle abRXW RXU 
SRViWiRn RSeningV XVing WheiU 
VRcial media accRXnWV, like 
InVWagUam.  

● We XVed Whe E[SlRUeU PRVW 1010 
and RRckYille Science CenWeU 
email chainV WR infRUm SeRSle 
abRXW Whe RSeningV Rn Whe Weam. 

● We VXcceVVfXll\ UecUXiWed 2 neZ 
membeUV! 

TUain neZ 
membeUV in 
CAD, bXilding, 
SURgUamming 

FRU Whe BlX CUX WR be VXcceVVfXl, 
Whe membeUV ZhR haYe gained 
e[SeUience afWeU SaUWiciSaWing fRU 
aW leaVW Rne \eaU VhaUe WheiU 
knRZledge and gXidance ZiWh 
neZ membeUV. ThiV enVXUeV WhaW 
Zhen Whe e[SeUienced membeUV 
gUadXaWe, Whe neZeU membeUV aUe 
eTXiSSed ZiWh Whe VkillV WR caUU\ 
Rn Whe BlX CUX¶V legac\. ThiV iV 
Zh\ Ze deYRWe Wime WR WUaining 
RXU neZ membeUV Rn all 
VXb-cUXV.  

● We WRRk RXU neZ membeUV Rn a 
³WRXU´ aURXnd each Rf RXU VXb 
cUXV, giYing Whem an RYeUYieZ Rf 
each.  

● We held a CAD WXWRUial leVVRn 
fRU RXU neZ membeUV XVing Whe 
YRXWXbe WXWRUial deYelRSed b\ a 
BlX CUX alXmnXV (Vee RXU 
ZebViWe). In WheVe leVVRnV, Whe 
neZ membeUV leaUned Whe 
fXncWiRnV Rf CAD Whe\ ZRXld 
need fRU FTC, namel\ imSRUWing 
and XVing FIRST-VSecific SaUWV 
and cRmbining SaUWV WRgeWheU WR 
cUeaWe an animaWed mRdel fRU 
Whe URbRW.  

● We inYRlYed neZ membeUV in each Rf RXU bUainVWRUming, deVigning, 
and bUaining acWiYiWieV, encRXUaging Whem WR giYe WheiU inSXW dXUing 
WheVe VWageV. One Rf RXU neZ membeUV haV decided Whe\ enjR\ Whe 
bXild Weam, VR RXU bXild & deVign head haV ZRUked clRVel\ ZiWh heU 



FinanceV 
ThiV \eaU demanded an XnSUecedenWed financial Slan. We ZeUe Xnable WR caUU\ RXW RXU W\Sical 
fXndUaiVing iniWiaWiYeV, Zhich inYRlYe in-SeUVRn acWiYiWieV, VXch aV Whe annXal E[SlRUeU PRVW 
LaVeU Tag game and PRVW 1010 Sicnic. OXU bXdgeW Zill haYe WR be adjXVWed. IW iV YeU\ aSSaUenW 
WhaW WhiV VeaVRn iV nRW an aSSURSUiaWe Wime WR inTXiUe abRXW VSRnVRUVhiSV fURm lRcal bXVineVV, 
mRVW Rf Zhich aUe in nR financial SRViWiRn WR diYeUW UeVRXUceV WR a VSRnVRUVhiS. We alVR knRZ 
WhaW RXU fXndUaiVing acWiYiWieV, Zhich in SUeYiRXV \eaUV ZeUe enWiUel\ in SeUVRn, ZRXld nRW be 
SRVVible WhiV \eaU. In addiWiRn, IBM haV changed Whe Za\ iW allRcaWeV gUanWV fRU WhiV \eaU, 
meaning RXU gUanW Zill be Rf a VmalleU amRXnW Whan XVXal.  
 
2020-2021 PURjecWed IncRme 

WR deYelRS heU VkillV in WhiV fRcXVed aUea. 
● We VhRZed RXU neZ membeUV RXU WeVW URbRW, and allRZed Whem WR 

WinkeU aURXnd ZiWh Whe bRW WR geW familiaU ZiWh Whe WRRlV and Whe 
FTC-VSecific SaUWV. 

PUeSaUe cXUUenW 
membeUV fRU 
SaVVing-Rn Rf 
leadeUVhiS URleV 
fRU Whe ne[W 
VeaVRn 

ThiV iV a gRal WhaW Ze ZRUk 
WRZaUdV achieYing RYeU Wime, aV 
e[SeUienced membeUV WUain 
neZeU RneV. The headV Rf RXU VXb 
cUXV aim WR gXide membeUV ZhR 
cRXld fXlfill leadeUVhiS SRViWiRnV 
ne[W \eaU VR WhaW BlX CUX haV 
VmRRWh and VXcceVVfXl 
WUanViWiRnV fURm \eaU WR \eaU.  
 

● The headV Rf RXU VXb-cUXV haYe 
allRZed RXU membeUV WR Wake 
Whe iniWiaWiYe Rn VSecific WaVkV. 
FRU e[amSle, Whe deVign Rf RXU 
ZRbble-gUabbing aUm ZaV 
cRRUdinaWed b\ RXU 
leVV-e[SeUienced membeUV, ZhR 
cRllabRUaWed WR bXild, aWWach, 
and WeVW Whe aUm. IW ZaV a 
VXcceVV!  

 ● OXU caSWainV SUeSaUe e[SeUienced membeUV WR leaUn hRZ WR manage 
Whe YaUiRXV VXb-cUXV. TheVe membeUV leaUn abRXW ZhaW Whe RWheU 
CUXV aUe dRing b\ ³VZaSSing´ jRbV fRU a feZ meeWingV WR leaUn abRXW 
WaVkV Whe\ dRn¶W W\Sicall\ fRcXV Rn.  

SRXUce 2019-2020 AmRXnW 2020-2021 PURjecWed 
AmRXnW 

Change fURm 
2019-2020 VeaVRn 

MembeU dXeV  $2800 $1800 ² $1000 

FXndUaiVeUV/CRmmXniW\ 
DRnaWiRnV  

● All-nighW laVeU Wag 
● PRVW 1010 Sicnic 
● Bake ValeV aW Vcience 

eYenWV 

$320 
● $200 
● $50 
● $70 

$0 ² $320 

SSRnVRUV  $1500 $1500 ²  

IBM GUanW $500 $125 ² $375 



 
LXckil\, RXU lRVV in e[SenVeV Zill be accRmSanied ZiWh a UedXcWiRn in e[SendiWXUeV. CRVWV 
W\Sicall\ aVVRciaWed ZiWh cRmSeWiWiRnV Zill be VignificanWl\ UedXced, and Whe WUanViWiRn fURm 
in-SeUVRn RXWUeach WR YiUWXal RXWUeach Zill eVVenWiall\ eliminaWe RXWUeach e[SendiWXUeV 
alWRgeWheU. 
 
E[SenVeV 

 
AV a UeVXlW, Ze Said e[WUa aWWenWiRn WR being delibeUaWe and VXVWainabl\-minded Zhen iW came WR 
making SXUchaVeV.  In VRme Za\V, WhiV XnXVXal VeaVRn SURmSWed XV WR becRme mRUe aZaUe 
financial deciViRn-makeUV.  

TRWal  $5120 $3425 ² $1695 

CaWegRU\ Rf E[SenVe AmRXnW NRWeV 

FTC UegiVWUaWiRn  $275 ThiV iV a UeTXiUed e[SenVe 

FIRST CheVaSeake CRmSeWiWiRn Fee $300 ThiV iV a UeTXiUed e[SenVe 

Field CRVWV $450 ThiV iV a UeTXiUed e[SenVe 

RRbRW SaUWV 
ULTRAPLANETARY GEARBOX 
KIT & HD HEX MOTOR ([2) 
ULTRAPLANETARY LONG REACH 
MOUNTING BRACKET - 2 PACK 
([1) 
SWealWh WheelV ([2) 
5202 SeUieV YellRZ JackeW PlaneWaU\ 
GeaU MRWRU ([4) 
1206 SeUieV PaWWeUn AdaSWRU ([4) 
1.00" OD 0.500" ID SmRRWh HXb 
PXlle\ ([6) 
6mm WR 6mm SeW ScUeZ ShafW 
CRXSleU ([4) 
CRnWURl hXb 

$621 
$72 
 
 
$5 
 
 
 
$14 
$160 
 
 
$14 
 
$36 
 
 
$20 
 
$300 

We UeXVed SaUWV fURm laVW \eaU, 
and Rnl\ bRXghW SaUWV Zhich Ze 
cRXld nRW find adeTXaWe 
VXbVWiWXWeV fRU 

AddiWiRnal cRmSeWiWiRn e[SenVeV $0 We dR nRW haYe WR SUinW RXU 
nRWebRRk RU SURYide RWheU 
maWeUialV WR SUeVenW aW 
cRmSeWiWiRn (all Rnline). 

RenWal Rf YenXe & RWheU E[SlRUeU 
PRVW 1010 XmbUella cRVWV 

²  TheVe aUe cRYeUed b\ a SRUWiRn 
Rf RXU membeUVhiS dXeV. 

TRWal $1646 We aUe haSS\ WR haYe VWa\ed Rn 
WUack ZiWh RXU bXdgeW! 


