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起初想法
First Ideas 
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徐大均記錄(我們一開始的想法)
· Basic Design
In this season’s challenge, if teams want to get scores as high as possible, there are two necessary functions. First, the ability to carry cubes. Second, the capability to collect balls.
· Version 1 of Design (good start)
Discussing about how it is possible to put two functions in a single robot, the first idea that came to our mind was to put two claws that are connected with a bar, and control their vertical position with a motor. 
[image: ]
Yet as soon as we started our build, we found out two problems. First, even if we use as few motors as we can, the structure of the robot still requires over the maximum amount we can use (6 motors). Second, the ball collector “claw” won’t provide us the chance to get as many points as possible because it can only carry up to a maximum of two balls at a time. Thus, we changed the design thoroughly.
· Version 2 of Design (enormous failure)
In this design, because of the previous failure on the ball collector, we decided to ignore the ball-collecting function temporally and focus on cube catching. Therefore, we designed a claw for the function. However, it was even a bigger failure in the end than the previous one since we didn’t even consider the size of the robot. As we continue our building process, the size of it was getting closer to the limit, and we didn’t discover. Thus, when the teacher reminded us about the limitation problem, it was too late. The only way is to rebuild the whole robot. Meantime, we had the chance to rethink about the ball system, which we later came out with a great idea.
· Version 3 of Design 
Reminiscing back to the first design, we originally wanted to have a ball-collecting system on the robot. Yet the way we design and build it was wrong. It was only a claw, which cannot carry enough balls at a time. Thus, we referred back to the 2015-2016 Vex IQ challenge – Bank Shot. Similarly, the challenge has the requirement to collect and keep as many balls as possible. During that season, most teams used 2x4 beams attached to chains in order to collect balls. In the part of keeping, teams often use a large space to store them. Citing the idea, we collect and keep balls in the same way, while building a blank area under the storage area to put the cube, waiting to be filled with four balls on the top. At the bottom of the storage area, we left two rectangle holes for the balls to fall, and connect pitch standoffs and center lock beams in order to block the balls. When the blocking bars are turned away, four balls fall on the top of the cube. 
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上一版的機器由於有點搞砸，所以我們決定拆掉重做。
[image: ][image: ][image: C:\Users\User\Desktop\IMG_0013.HEIC.jpg]
大帶小的齒輪比
但是後來改會相同的齒輪比，因為這種的齒輪比實在無法負荷機體的重量。
垂直抬cube(後來一直無法抬到最上層，所以在下一版改掉了)
第二版(8-10月) *第一版的圖片已損毀
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馬達持續運轉中
第一台的機器人我們把輪子放在最外圍，中間為了要吸球，所以把中間空出了一個很大的位置。但我們都把上面的架構都做好了，接上電線，推搖桿時才發現：跑不動！
原因有：
1. 整體太重(包了太多不需要的部件)
2. 齒輪比是加速齒輪比，馬力因此降低很多。
3. 我們的輪子裝得太外面+機器太重，導致輪子外八情形。
所以總結來說：我們的機器太重了！

我們組裡面和老師們討論了很久，決定放棄這一台機器，再重新組一台機器。

吸球設計上，如果吸進時只用一個垂直檔板，球會被卡住不動，所以我們用了彎曲的L型零件做出一個斜坡，這樣球才能順利地滑上去。

[image: ][image: ]放球裝置—容器底部有個開關，球可以在開啟時剛好掉進cube上的四個洞。那開關有做成一點的斜下去，所以球在吸上去後會自動往後填補。
吸球裝置
球吸進後會到放球的容器內。



雖然上一版已經是接近理想的機器，但是由於機器的各種功能都是一個一個地加上去又改來改去，沒有好的規劃，所以導致作後整台太重，衍伸很多問題。
所以我們決定重新裝一台。這一版我們保留了上一版的功能，但是加以改進。手臂—因為我們覺得要垂直台cube到第二層不太可能，而能抬到第二層又很重要，所以我們決定改成最普通的手臂(如圖)，就算得犧牲掉把球放上cube的分數(只有第二層)。
第三版(10月-現在)
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後面有個鉤子可以把cube抓起來，這樣一來我們就能前後同時抬cube在場上遊走。
我們還改了原本的放球裝置的設計。這個版本的開關是會往上抬讓球被擠下去，最終掉進cube的四個凹槽上。而且也一樣開關再關起時是斜下來，這樣球吸上後才會自動往後填補。


[image: ]大帶小齒輪的回歸—這次我們有控管好重量，所以還算跑得動，而且很快。
這次對於輪子有做更穩固的設計，主要目標是防外八與快齒輪比。





[image: ][image: ][image: C:\Users\User\Desktop\IMG_0213.jpg]
主機沒位置放的困境---

我們是過兩種，但右圖第一章會使主機下方接孔被擋住，而第二張的裝法會擋住球進去容器內。

最後我們選擇裝在後方的下面，如下圖所示。這樣剛好可以裝進cube的方框中，不會有任何引響。






[image: ]由於我們的主機裝在機器的最後方，所以機器的重心都在後面，如果開一開撞到東西，一定會往後翻。(下圖是雖第二版的機器，但它亦有此問題)














所以加了兩根東西，來讓車子即使要翻覆了，也可以支撐住，使它依舊維持正立。

	Before
	After
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在先前的設計中，吸球時，因為吸嘴設在兩旁，所以只有兩旁的球會被吸進，而中間的球就會得排赤出去，導致吸球效率不佳．
所以我們在中間裝了個功能相似的吸嘴，這樣一來中間的球就不會被忽略．
如圖的修正是為了不讓cube的邊框卡進裡面，導致卡住後cube無法出去。


戰術策略 Tactics

我們的機器人：
1. 抬上第二層的Cube (Y)
2. 抬上第一層的Cube (Y)
3. 一次抬兩顆Cube (Y)
4. 車輪齒輪加速 (Y)
5. 球放到cube上 (Y)
再來我們會依據隊友的機器來安排我們的戰術
(發出一份問卷調查)

單人賽(Skill Challenge)
把全部的Cube 都歸位(100分)[image: ]
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Ultimate tactic:441615
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戰術策略 Tactics

左 Y(可) 右N(不可)
Q1: 抬上第二層的Cube其中有兩個不合理的地方:
1. 如果他可以Q1(抬到第二層), 又不能Q2(抬到第一層)。所以Y, N之後的都不合理
2. 參加世界賽的機器不可能甚麼都不能做

Q2: 抬上第一層的Cube
Q3: 一次抬兩顆Cube
Q4: 車輪齒輪加速
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戰23
戰22
戰21
戰20
戰19
戰18
戰16
戰17
戰15
戰14
戰12
戰11
戰13
戰10
戰9
戰8
戰7
戰6
戰5
戰4
戰3
戰2
戰1
Q5
Q5
Q5
Q5
Q5
Q5
Q5
Q5
Q4
Q4
Q4
Q4
Q5
Q5
Q5
Q5
Q5
Q5
Q5
Q5
Q4
Q4
Q4
Q3
Q3
Q3
Q2
Q3
Q4
Q2
Q1
Q1
N
Y

25

image2.jpg
nin

A L WB 011 130mb

£

: 5 — #ABIES) ’
j}%? N 2

(

! q

- ; N
& 58 s A’rﬁi shRgA T 5 o

AR ORI TR oY @eswmf;*ﬂe] 1 &Pam (RFABIAE:E) ww,m 1469 %as
LR av%mmﬁigﬁ&miﬂa a s e P L)

R R LRRRS Ak e /7R B8 AEE Y E
ex: Gea®> AR

oy g, ,smmfﬁ:r\wﬁ

<R St e B
@m&'m RE B i MBS , 3 H LR R
SRRELH, ESH, 8 hdmba TR,
LBy BASSAIR T T AN #7144 1 525 7 Rpney 1oL,
PR RIS - DRSRAE, F 695 29 449 A TR Ao BBt 2
e ATmBAE ), FAHAL duore T AR

Bz 38 b A EA A B 1 1R LT IR

GRo>: RSB < #h s~ s A
- SREIIW ex B [ Mt
g /1Ry 1A 2 3
= 7 /]| Bl L‘”‘?? -
— _ A5 " X
Scm Sem | X
X—fJ“TS'JJE ex: Vex 1Q nth [eve|: L‘fﬁ*&'ﬂ.
EABH

m B4TH pearh RN,
¥4 AP TAIT TS R hb A




image3.jpg
E=
F:

B Lt _L;Hﬁiavwﬁ;%’s%:%%')3—4@434"/39 :
R R 3t @), B4 PSS TFEST
GhSa¥) -1 ondsrid A
_@ == B L3ve0 wfE B N
b ™ —paRiat- % gé
Ha]s ETT I as
PRl O I L I L e C
{40308 Bos Rt BabAG #5313 A
Rt Y —
s> e ) Rk l
<|_§\)%>: e ‘ (1’1{&&’?&%#&#?## iy
V@ AR ER, 61658 (e o3 ).
il T anaph
=00 B4 o

ot it (e ) : 7
bR DS Frn L T8I £DFED FIULREho F 80 Fothfhagdh
NBEAREIA Fp o T o 10 ot Lovel 54 04 6 234 12
oa#6] BB AT RABPIER 1 A nhspTy R B BEARE 2 ag
SRAERGA) FBrRESAE A4 FAL TR keanie Rinbe ok
fu 0B DR 20 AT AL X @R R > ot D TR A
A PRI FARTIRAN S 1R KB T AT B S IA AR
PESNEEY s M BEAFRTA > o B
po ST RIED GO, )57 i
F vt % @g &y o8hes Liy :}(\b

*@EY ry .;g;.ﬁ.)\p‘)\wﬂﬁﬂ:hht 5&\\
L e R ST 'f ?@ v &)+ *gﬁ 70t {sgg ';5%1—
il il ‘_’@ | Aiﬁupﬂtﬁ >4 %@ "k :





image4.jpg
B0k v

<|§]B,v : —
y +hidh
= S =
SBIREER B amopangaiss, o AURAHHS
ERRERs. shAhlIn 8 etz B
435D B cube k303, whdth 12,0

LBAFE AR . RAAESIRBIG M, £ 5605596 FaEMAT ERE T -

286 -TURRUD FRREEROBEDE 61 BT CULAR whe)

P CEAR

L BEER AR @HARAEHLS B @] 1Pk wbe L3-2625671p5:
OO Bha MR s LR .

A8k 0
%mﬁwmm—&
LI e i

— ﬂ L8}
T—‘%ﬁﬂﬁ Q %\VOU foukt ‘E‘b ﬂﬂ@
i | BOLAANG by SIEBIE . B gy slrsyAB LA (4
e /bll. Bt 31> BSVER ARG = = — 2483
20370 FRR - kA Rdss e PR g,
Ao 8 VL0 RALARI VI o RSIOR A E AR 0150 58 L1P o

A i B
an <GoR-

H . abe  ABSREOIRES, SEHERIAD BYE)

W) EB o B whe 350985 R BNGA.
SRVEMRD B, a@a mm@d:





image5.jpg
‘ﬂ;i oy o v2-0.

<Epy: o #19R cebe 4. .
AN o]
PR e
s = | |e=@
B RBEEA 75 j
B4R e TRATu btk 3 G2 145
Tk cobe & balls, iR
AR % L BYEARET

SoBEERR - L BEHARE- 54 -FadaEa’

> TRTER#AE 2 ) [ DPEAI61)95.

s B3 Nare | ORETE st bibngoEm- DG
u R Raythe ) IO AR 3 - BE

LB Ehhh g

$ RSB SN R LR

| BRHo BEBE & (#3675 5)

2 5B AEHS RS FRER b g Bidset )

3 o EANE TP deal-Tpd 0z 2 1)
aiey _—{F | wens

¢ g@,ﬁm@/&#m‘l-‘r% KO ER AR TR, ¢ GA T cube.

|
5 (LR, BBk S A R BRAVKERSY BDEVTL Tark s B e 1 (@2 -2F

wed, Oy SORIRTATAMAIE 4





image6.jpg
HE [ Gk b)) (78) . -
| RARBE . ARKmBL o B0 R0 [T WAIE - ARk O
W97 ) pde &z 000w Kl ake o  IEFED.
> Bk @350 | Rabkd$)Fs0 (AAFHALE) -
3 B he 007,68, 47| 8 B5E 0@  HE|FHILTIE I L H che £,
o 2 ohoq@BIEE HHHHFE 0@ P TRINT) e £ BT/3)1E ¢

G52 (Wn 42 )(F7E)

RS 21 2R . )
s eyl 1.
3 Etde 7 M Dabe p , PAEARA 0 10 AAIRI ) NE Daber.
4, v 8@ "y H v @ n
s ¥Rk |y FBAM AR, Femhﬁf"'\"‘ﬁ#ﬁ)nﬂid‘ﬁ?'/ i)
LpQ @ tht, O 10500 @30
1BAEASE0.0

(Beb>s: (5 hD) (B18) (5mee)

D> D a0 @ > @) DGYLD)
Q> @ OB @ >DAA
Q= @ > OO® §
@- l





image7.jpg
JLUN X Th :*"‘H”-g{ £ IV (ube

Team Work — ime-gi g0
<D APIG Green b 2800 FEALLY Bés:’""“'%‘iﬂ#.,
AR 900 DU §8@.

9> DN 1D §459 st ot 1]
Ak o200 00740 sl st [T ¥
SR 3 g
A © Qi 3t thlind & )
-~V
R OROLVER [
b g Brott@ -~ 00 B
®— SIDDY
THRAEN N @8BER By 0 0 i
@b, fy 90 DD ke =N
S pdhwtd, 00 HHOO O
b 25k 4 00 HE @O 5 \ \ )

Wt yR TMRALR3. 4 00 1R @0
RO AH RIS PRl -

b cobe FHRETATAE

l@‘sxfﬁf ETS INUE ch TRV N -
A n&&mﬁﬂu&m

oot A LARAHER
"'/\L'1 P‘lr-w* d





image8.jpg
UKL i3

AR W -4 AR B A 85O dreo REe A B BEE
W“\#\wtﬁa«wﬁ 3600 b1 o 4 4 P Bk oSG Gl Af e R
Rkony W ovc e - by ey dih ) foch 5 el bk 9398 b oA
B %o e Wokun 43 %4 Bioad el B8 e, LaidEe b - e
\m\ w&«% A ik g B RAH vg ok B BA K ek &4 B

ﬁm&“

. kwfri ik\i&
i o5 ’IEX
YphY

R b e
=@ )30 B Ak oot e 5 6 FE 15 Al §45BAORRAR] A
i3 a? -Z&%-2yo
_ A6 4w Ao Wik de ko SRR b Ry Ho &
Pt i ohe o %ok W R 4 2) B 6| 4 ek fio TIE- B0
B o whien B

5%

— B8 xns i As e AL B 2B 2 amma B o0 - AR AL A Al bk
4R RE A B ATA e B A0 A RE A (3 o RBME e H B Y
2,50 Wh frd e ke

i
5 A hag,





image9.jpg
®

-

vl o aply Nl {0 FE B

2

[ys?
2 4 T geley 2 flatform

3
Q
& g

|

T

Hag |\ A9 0"
VN gmmeFLInm (5] mm

— e R= B G Ra KT 49 A-RT R &R 0T D ARUREER e
A RTH IR AL TR RO R T oi mb) KRR 455 R 24, 7L
'ﬁ‘{{p‘\&w‘ wFg hkeo 7

R by = A e R B\RE ) G B RS TR gy 7 0

—~ SR Es e -

E8 B G B E D - Do B B e el Hxey AT AR 3 MY
S 74038 B-ake FmRin e 3% 07 e Mg leal § B iy s the w5
A fhe AR IAR T a0l 0 b AT AR K s ne R
RE 63 e TR BB A B Q) Ak M R BR T e

STdR e Bk det ¢ ERAAA Bk 2R Y- A8 A dh

ki ag ) SR ¢ wkbadTg K2





image10.jpg
]
L

‘ g’-”"‘i?m 1855

TSR YR nge ot -0k kw43 H Rk
— B 945 2 2y 0- Wi e, 3 ingar, ARk D Rl 1 R
% ekl n il AR -0 8wk (EBAR
— R A RN e sk, %) e

1y
— /8 W s vk A A BB e WO B0 AN ) A gy B A
SZA RS FY N AL L SN

e R EL Y AT NTIE T SPCE AL G (L
WA T T AR E BT ST A -2 0B RATN 23 KR
FELIPAL -8 i en g dhe R TBRER R
ERY & (IS BUEAS SRS SN U RN

AR APk, £ ik R KA ARG e

| 4 REBE S LR e M
% B teh B0 Yha G





image11.png
& TE=E-GoogleEmEE  x H (EES)TESRdoo-Googk X | + = X
C @ httpsy/docs.google.com/document/d/158845WrkXrKHOZC7II70K07SRCn8thjg/edit# Qax @
BEEX @ HOME|Eimh. G Gmail B Google Classroom

.

cE= i D

E (EZEF) TH
WE GE BE BA KA TR BE

~ ~ & A P 100% v  —HEXF ~  Consolas v 12 v | e 2~ A
2 1 -l -2 3 4 5 6 7 8 9 10 1 12 13 14+ 15 16
T UL S RE L SR,

didn’t even consider the size of the robot. As we continue

__J,_,_, Ball
Collector

Cube ——~—~+”

Catcher

our huilding nrocess. the <ize of it was settine claser tn a >





image12.jpg
KA B4 40 Bl it e S Sy B 3t KOG Ak 1R
T ok KR Y Ut TR
)X
259 EE A gMS e T4, K0 A% 4| B RIE KI5
159.% A A4 i ﬂﬁg ﬁé %m By k}rtg -*’1?915.‘21_5‘_6% ’éﬂ% Vox, 18 B3t

R- Gk Shot o B3¢ Sewal  Auey by F Rot A0 b0 A AR W
TEPE TSI BTN 1T T C T
- N

¥
H

§3%

PR R
) fémki -
51T A R4 ( B A A9 R RRT VR B oAb
A\ EERA, A At o e kA2 —LERA 2 Ve R4PG

EAD i





image13.jpg
W

E

jtﬁé ) %R - ih"h t{i&zﬂ_ﬁ. & awsi_iﬁ_ﬁ_‘ﬁ_ﬂ_ i 21 .9

ik G M A535 % by m Mg»l@mmuﬂm)
AR PAR 4o Yigs 45 T 83

R

AR RE PR AR B BT e e RE 4 AR I RE e
Eeilp. a2 ARG MARL ANIR e RE-BER  $ S R0 Y-
RReas 2l ¥ wedj oo AL L s B REW

R TR v e ME AR o rmeldtbio

3 AN
- Br RS YR e
© BRdAEnsiarse % Sh AT RiEaeani G5
740 .





image14.jpeg




image15.jpeg




image16.jpeg




image17.jpeg




image18.jpeg




image19.jpeg




image20.jpeg




image21.jpeg




image22.jpeg




image23.jpeg




image24.jpeg




image25.jpeg




image26.jpeg




image27.jpeg




image28.jpeg




image29.jpeg




image30.jpeg




image31.jpeg




image32.jpeg




image33.jpeg




image34.jpeg




image35.jpeg




image36.jpeg




image37.jpeg




image38.png




image39.jpeg




image40.jpeg




image41.png




image42.png
12 3

4 5 6 7
8 9 10




image43.png




image44.PNG




image45.PNG




image1.png




image46.jpeg




