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class tf.Session

A class for running TensorFlow operations.

A session object encapsulates the environment in which operation objects are executed, and Tensor

objects are evaluated. For example:

# Build a graph.
a = tf.constant(5.@)
b = tf.constant(6.9)

C=a%bDb

# Launch the graph in a session.
sess = tf.Session()

# Evaluate the tensor “C°
print sess.run{c)

P
test.py X BCGA.py X
#! fusr/binfpython

#-*- coding: utf-8 -*-
jimport tensorflow as tf
a = tf.constant(5.0)

b = tf.constant(6.0)

i
Ec =a*bh
lsess = tf.Session()

|
print sess.run(c)
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http://gym.openai.com/docs/

Running an environment

Here's a bare minimum example of getting something running. This will run an instance of the Cartpole-

v environment for 1000 timesteps, rendering the environment at each step. You should see a window
pop up rendering the classic cart-pole problem:

import gym

env = gym.make('CartPole-va')

env.reset()

for _ in range(leea):
env.render()

env.step(env.action_space.sample()) # take g random agction

K

test.py X _ tensorpy X
#! fusr/bin/python
# coding=utf-8
import gym
env = gym.make('CartPole-ve')
env.reset()
for _ in range(10000):
env.render()
env.step(env.action_space.sample())
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Qfs1,a2) JC: [R+p* maxQ(s2)

. #96 = WL Ah3T
Q(s1, a2) f&3t: F Qls1, a2)

| al I a2
#Qlsl, a2) = EQ(s1, a2) + a* EJE

WRIE QREflit, BIATE s1 0, a2 MEELBOK, it 2 A R T7 i, BAE 1 R T a2, FENiX s2, XuFHAVIFIEEH A T -
R Q R, HERNIFEA AL RBUEMAT A, MERBERECE s2 BRI T HMTH, 2HEFERMITAB MK QEX,
teiniit Q(s2, a2) HIME L Q(s2, a1) KK, FTLARATIE R Q(s2, a2) T’ b —ANFERAE gamma (ELan20.9) 0 b Bk s28 fr3kE
HI%R R (X BIEEA KRB BHERE, BT 2R 0), BB SIRBUCE SRR R R, BATEXAMERRIL+ Q(s1, a2) #
B, BRBAIZATRRE Q Rt Qs1, a2) KE. FrilF THELMMGTHE, RATREEEFQ(s1, a2) , IRHE it SHLKEEE, KiX
ANEFFLL—AE I HEK alpha RN EZK Q(s1, a2) KIE ZZRGH H1E. B ZHSE, BATERA maxQ(s2) B3 T —TF s2 R,
EIRBATE s2 MUBAEMINAT A, s2 BT R REEE B HT58 T LUG B EH 73 5MEL X off-policy 9 Q learning A2 0 ] H SR AN
FIMACRF LR,
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BREFHRMNMAE T QILM Q i+, M H Qleaing Ik AN Z ALk 7 Q(s1, a2) Bk #, HEE T —4 Q(s2) BB KA
1B, X TR — 25 R 2R B B DK A T R 24 B BT A5 B 0 22 3 24 X — P BB SE, IR IR, B JE RATR M BIX B R EF — LS HI R L.
Epsilon greedy & F7E k5 B —Fh 0%, L epsilon = 0.9 i, 5t A 90% KB R ERSHR Q ROBRMEIRFIT AN, 10% K
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Q(s1)=r2 +y Qs2) =r2 + y [r3 + yQ(s3)] = r2 + y[r3 + y[rd + yQ(s4])]] = ...
Qsl)=r2+yr3+Prd+y3r5+y*ré + ...

}-"21 ' : Qsi)=r2+1*3 +1*rd+1*r5+1%r6 + ..

Qlsl)=r2+yr3+vird+ 5+ b+ ..

BAMES—T Qs1) AR, ¥ Q(s2) I IF, FHHQ(s2)FT LMK Q(s1)—H# KT Q(s3) i, BT AT LUS BuX ke, 485 DAL #E, R
WIXFES T %, RGBS BUXHE, WTLLE HQ(s1) BA X T ZEFTH KIRE, (BiX LR IEE TR, B s1 B PR Rs™ &,
RIFER? 17, BATHER Qlearning MIHLEE AR AETR, gamma =1 B, JLBEAE T —BIEEMIRE, 7€ s1 BEM Q RAKREA
TR, il RSN REEE R B ME B 2 JF A 2 M2 HHE, (B2 % gamma =0, TSNS T RS, R se#E 2R AT
) reward, Rtk R 7E P SO KR 225, #02R gamma A 0 22 1, HR G5 B iR AR IR, Wm ALK BB RIS 2, FrCApLEs A
WHARRA TR, MU A ERITHA R, B8 CRRRERE.
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OpenAl Gymffigithubiilik:  https:/github.com/openai/gym#id15
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Toy text

Toy environments which are text-based. There's no extra dependency to install, so to get started, you can just do:

import gym

env = gym.make( 'FrozenlLake-v@')
env.reset()

env.render()

Toy textf] FrozenLake-v0

FrozenLake-vO2 — M4 4K 4T, MG T AT LLREIGHR, HIRHR. HERIE BRI, R BA5Likbagent > WITE
BraTEh B BAR R L, MARBIBERR L. agenti Llig#Fm £, AT MABSERABS), FRHERHEE A YRR —
MER, Kragentk BMERMITH £ FERXFHFLT, AN ZIEA TERKRIGRARER, (HR2 0 E %R B2 B i E
ERFATH . BRI TE:
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The agent controls the movement of a character in a grid

world. Some tiles of the grid are walkable, and others lead to
the agent falling into the water. Additionally, the movement
direction of the agent is uncertain and only partially depends
on the chosen direction. The agent is rewarded for finding a
walkable path to a goal tile.

Frozenlake-v0 defines “solving™ as getting average reward of 0.78 over 100
consecutive trials.

Winter is here. You and your friends were tossing around a frisbee at the park
when you made a wild throw that left the frisbee out in the middle of the lake.
The water is mostly frozen, but there are a few holes where the ice has melted.
If you step into one of those holes, you'll fall into the freezing water. At this time,
there’s an international frisbee shortage, so it's absolutely imperative that you
navigate across the lake and retrieve the disc. However, the ice is slippery, 50
you won t always move in the direction you intend.

The surface is described using a grid like the following:

S: starting point, safe)

: frozen surface, safe)

: hole, fall to your doom)

: goal, where the frisbee is Located)

The episode ends when you reach the goal or fall in a hole. You receive a
reward of 1 if you reach the goal, and zero otherwise.

Q-learning® i 5L 8L
2 Jil R 3

B S B ERATE L &% $i(reward function), ERANTEREAISLRIFEE .
AgentZIAGTI /i, WIREWR, 193I%5h1
AgentZIAHT i, RGN, [RXHO0

AgentZFAFESHT AL, Wexk4ks:, 5 E1%E0
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Q—Tablef i £ A LI T KR —NET A W RIRSHITERNERE. ERFHEFNETES, RINZIBES SRS
THATHFESMER R B HMHIME. EFrozenLakelifxkF, BATH 167 REAPRESMAMTTREMZIIE, S T16*4MQER. &N
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Q-learning & E AV AS S2 31

BATAT LAGE I 2 BT B9 DU/R 2 75 72 (bellman equation) I BE 3T R QR AT E#T. 7R, SEsifEMKMBRRER B T 250
EHAERIBIIS SR, LUK SR B R SR & 30 E B B2 )

Initialize Q(s,a) arbitrarily
Repeat (for each episode):
Initialize s ats2)B K it
Repeat (for each step of episode):
Choose a from s using policy derived Q (e.g., s-greedy)
Take action a, observe r, &’ '
Q(s,0) — Q(s, 0) +afr +ymaxy Q(#,a') — Q(s,a)]
5o
until s is terminal
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1.78922148e-02
3.65077594e-03
5.18304165e-03
4.56341726e-04
3.07149518e-01
0.00000000e+00
1.31025126e-04
0.00000000e+00
9.3013869%e-04
5.3991070%e-05
2.30371225e-01
0.00000000e+00
0.00000000e+00
2.90693589%e-03
0.00000000e+00
0.00000000e+00
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2.61126961e-02
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0.00000000e+00
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0.00000000e+00
0.00000000e+00
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D BEHHRRBRMETRAB 2R/ RNE. BPHEMK PR/ MILEZ, BrURE SN REHRME.
(2) AR 2R/ MEMK, WHEERE.

(3) BEREKEDHRZHLHTET

(4) VG EAFHEAFRSIHERRES,

H A5 M 48 % 45 (Freezing Target Networks)

Exploration: FENIFFEAINZRHIRI R, AT BEBFEBE L AT REMELL, FHEXtactiontn A —EKIBEHLE .
Exploitation: BEEZRHIMNER, ZHTFEREENLYE, tt 2 IR Hlactionth BLEIRER

2 I8 A1 (Experience Replay)
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